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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible у útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 


Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 


About Google Book Search 


Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 


at ht HP: //books.gqoogle.com/ 
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at Beverley, 103, 248, 284, 500, 571 
at Bexhill, 32, 136, 284, 356, 429, 607, 715 
at Bideford, 135, 752 
Bills, etc., for, 174, 775, 784, 815, 825, 925 
at Bi "n 
ey, 135 
at Birkdale, 214, 249, 31 
at Birkenhead, 68, 248, 549, 389 
at Birmingham, 62 
at Bishop Auckland, 66, 715, 752,784 
at Blackburn, 66 
а{ Blackpool, 66, 174, 213, 249, 536 
at Blockley, 825 
at Bolton, 249, 859, 926 
at Bo'ness, 895, 925 
at Boston „ 
а п, 136, 24, 859 
at Bowness on- Windermere, 57 
at Bradford, 248, 609, 678, 
A Brandon, 103 
at Dray, 212 
in Brazi 1. 889 
at Brechin 642 
at Brecon, 283 
at Brentford, 247 
at Brentwood, 136, 389, 42 
at Bridgend, 318, 389, 571, 076. 685, 785 
at Bri $ed 104, 753; 895 
at Brid D, 355 
at Brierfield, 103, 4 
аф Brierley Hill, 24 
at Brighouse, 66 
at Brighton, 67, 137, 168, 430, 465, 501, 609, 642, 678, 
784, 861 
at “Bristol, 213, = 535, 715, 8бо, 895 
at Brixham, 571,7 875 
at Broadstairs and rat. eter's, 214, 318, 606 
at Bromley, 336 
at Бош шу, 173, 248, 466 
at Brownhills, 283 
at Buckley, 642 
in Burma, 642 
at Burnley, 319, 357, 498 
at Burslem, 1:36, 896 
at Burton, тоз, 283, 429, 571 
at Bury (Lancs.), 25, 536, 88. 359 
at Bury St. ишш d By 
at 8 175 389, 56 
at Caerphilly, 19, 248, 319, 389, 537, 607 
at Calcutta, 132 
at Camberwell, 148, 214, 608, 786, 896 
at Camborne, 464, 498, 535, 925 
in Canada, 74, 365, 580 
of Canadian Arch, 104, 173, 248 
at Cannock, 318, 499, 895 
at Canterbury, 212, 390, 465 
at Cardiff, 32, [23 137, 173, 248, 464, 466, 471, 557, 
571, 608, баз, 672, 717, 897, 926 
at Carlisle, 136, 
at Carnarvon, б, 212, 248, 535, 717 
at Carnoustie, 606 
at Chard, 66 
at Chelmsford, 98, 171 


at Chel 465 

‚ 103, 537, 609, 8: 25› 845 
at Chepstow, 213 
at Chesham, 213 


» 137, 173, 212, 465, 542, 577, 610, 676, 


7861, 925 


» 571, 751 


at Cheshunt, 135, 567 
at Chester, » 135, 464, 925 
at Chesterfield, 31, 69, 248, 717 


at Chesterton, 86 1, 925. 

nage селее, 34 642, 859 

nC 

ір tne 16107 (London), 105, 137, 170, 174, 243, 537, 


202597 


Electric 
а саса 


М (continued) : 
“ » 173, 284, 715 


at Cleckheaton, pi 248, 38, 535, 762 


n рев, 
5 16 
at Colchester, 68, 272, 247, 289, 752, bes, 899 
ne, 502, 
at Colombo, 77% 60) 


Сошо ое 54094 70 708, 743, 816, 855, 886 
Ing MEETINGS 


Companies! Stock and Share List, see each Issue 
Contracts for, see TENDHRS 

at Cookham, 676, 716 

at Coventry, 33, 175, 465, 642, 715, 860, 926 

at Cowes, 641 

at Creswell, 862 


at Cults, 214 


at Darlington, 248 429, 537, 642, 862, 895 
at Dartmouth, 103, , td 642 oy 
at Darwen, 571 

at Dawlish, rd 16 


at Deal, al, 675, 83 

Denh Paper on, 194 

at Deptford, 248, 823 

at Derby, зт, 212, 537, 716, 823 

at Devonport Pra » 535, 572, 824 
at Dewsbury, 66. 283, 319, 429, 499, 568, 607, 925 
at Dingwall, Ч 9, 868, 

Distribution o nery for, Supplement, Oct. 17 

at Dod worth, 64a, 784 


at Dollar, 896 
at Doncaster, 560, 861 
at Dorchester, 2 283, 859 


at Dorking, 212, 428, 499, 572 
at Dover, 283, 318, 784, 895 
at Drayton, 676 

at Dublin, d sor 


05 Dudley, 537, 751, 787 


"i Dumfries, « 571 

M ран, кл? 752 

a ee, 136, 283, 357, 501, 572, 607, 859 

at Dunfermline, 28 284 did А 

at Dungannon, 173, 283, 355 

at Durham, 212, 247, 715 

at Ealing, 23, 33, тоб, 249, 678, 752 

at Earl's Court, 33 

at Earsdon, 357, 499 

at East Barnet, 390, 642, 784, 895 

at Eastbourne, 249, 571, 641, 824, 895 

at East Cow 1, 464 

at East Ham 

at Ebbw Val Vale, 319 

at Eccles, 97, 213, 537, 753, 859, 897 

at Edinburgh, 137, 428, 464, 500, 607, 635 

at Edmonton, 430 

at Eldon, 106 

at lll 499. ae 715 

E E 114 896 
‚4 

at Erith, 283 " 

at Bton, 716 “© 

at Exeter, 173, 498, 537 

at Exmouth, 785 

of Factories, 182, 228 

at Fallsworth, 571 

at Falkirk, 173, 464, 642, 784 

at Falmouth ‚ 103, 606, 752 

at Fareham, 575, 7 WP 

at Farnham, 68 

at Farnworth | 642 

at Farsley, 135 

at Faversham, 31, 464, 572 

at neu 248, 356, 824 

педи 

& nchley, 535, 896 

at Fleetwood, 717 

at Forfar, 607 

in France, 242, 653 

at "estan 173, 355 

at Frimley, 248, 429 

at Frome, 104, 247, 536, 715, 752° 

at Fulham, 103, 138, 465, 499, 573, 896 

at Fulmer, 135 

at Gainsborough, 284 

at Garston, 465 


с. Gas, 537, 577, 579, 759, 814 
at Gaywood, 608 ' 


in Germany, 291, доз 
at Gillingham, 173 
at Glasgow, 32, 66, 110, 213, 312, 358, 608 
at Gouge 96, 500, 536, 823 
at Goring, 24 
at Gorton, 357, 676, di 
at Govan, 283, 751, 
at 3 135 
at Grantham, 68, 247, 859 
at Gravesend, 33, 173, 785 
at Great Harwood, 319 
at Greenock, 284, 319, a 607, 715, 559, 896, 926 
at Greenwich, 1, 174, 
at Grimsby, 136, 174, 206, 212, 319, 573, 753. 861 
at Guildford, 215 
at Hackney, 607, 716, 860, 898, 924 
at Halifax, 499, 825 
at Hamilton, 78 
at Hammersmith, 174, 5 


» 716 


536, 600, 609, 677, 753, 825, 


at аара 67, 137, 213, 643, 676, 753 
at Hampton, 429 

at Hamsteels, 466 

at Handsworth, 571 

at Hanley, 572 

at Harrogate, 135, 389, 567, 609, 859, 896 
at Hartlepool, 248, 356, 536 

ut Hastings, 610, 785, 859 

at Hawick, 464, 568 

at Hebburn, 103, 429, 608, 751 
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Wlectric Light (continued): 
at Heckmondwike; 137, 213, 355, 430, 465 
at Henley, 212 


at Hereford, 242, 571, 895, 926 
at Heston and A E ы 
at Heywood, 248, 535, 897 

at Holyhead, 356, 675, 895 

at Honley, 571, 676 

at Hornsey, 319 

at Horsham, 214, 571, 642 

at Hove, 247, 925 

at Hoylake, 283, 641 

at Hucknall Huthwaite, 320 
at Hucknall Torkard, 568 

at Huddersfield, 319, 895, 925 
at Hull, 174, 825 

at Hythe, 464, 492, Sys 

at Ilford, 173, 751 

at Ilkeston, 356 

at Illogan, 895 

in India, 33, 03, 577, 265 
Installations, 434 

at Inverness, 676, 716, $25 

at Inverurie, 285, 

at Ipswich, 284, 542, 715, 825, 895 
at Irvine, 499, 670 

at Islington, 33, 104, 175, 240, 343, 502, 572, 670, 752, 


754 

at Jedburgh, 896 

at Keighley, 318, 355, 607, 671, 824, 896 

at Kendal, 250, 330 

at Kensington, 103, 136. 786 

at Kettering 535 

at Kildare, 355 

at Kilmalcolm, 8,5 

at Kilmarnock, 420, 865, ?95 

of Kimea Asylum, 35% 

at King’s Lynn, 386, 429, 57 1, 626, 717, 752, 892 

at King’s Norton, 2 ex is 

at Kinyston-ou-Thames, 32, 213, 573, 076, 625, 925 

at Kingswear, 537, 507, 075, 784 

at Kirkby Stephen, 357 

at Kirkcaldy, 159, Fun, 925 

at Kirkintilloch, 735, 91; 

in Korea, 157 

at Lambeth, 505, 530 

at Lancaster, 95, 119, 499, 824 

at Lanchester, 405 

of Large Office Blocks, 310 

at. Launceston, 571 

at Leatherhead, 213, 429 

at Leeds, 502, 572, 007, 654, 693, 717, 856 

at Leek, 670, 22; 

at Leicester, 3 

at Leigh, 5, 715, RET 

at Leven, 751. 234 

at Levenshiulme, nz, 274 

at Leyton, 307, dor, 701 

at Lichfleld, Sus 

of Lighthouses, 733 

at Limerick, 12, 3. 399 

at Lincoln, 103, 535 

at Liverpool, 138, i20. 536, 544 

nt Llandilo, 535, 571. 501 

Tat Llandudno, 753, 925 

at Llanelly, 245, 350. 429, 404, 802 

of London Bridge, 608 

aud London County Council, 32, 69, 137, 175, 520, 
536, 574. 643. 678, 687, 717, 752, 787, 825. 869 

at Londonderry, 213, 464. 567 

at Long Eaton, 67, 355. 536, 752, 896 

at Longton, 105, 137, 535 

at Loughborough, 135, 248 

at Louth, 248, 536 

at Lower Bebington, 716 

at Lowestoft, зт, 67, 104, 137, 284, 572, 717, 252, 825, 


897 

at Luton, 206, 214, 501, 642, 785, 859, 925 

at Lye апа Wollescote, 535, 675 

at Lyndhurst, 859 

at Macclesfleld, 466 

in Madras, 33 

at Maesteg, 173, 676 

at Maidenhead, 7», 174, 429, 465, 535, 782, 823, 870 

at Maidstone, 31, 136, 248, 464, 567, 823 

at Manchester, 135, 212, 284, 513. 356, 499, 538, 642, 
745, 786, 823 

at Mangotsfield, 675 

at Mansfield, 173, 284, 499, 643, 715, 785 

at Margam, 136 

at Market Drayton, 784 

at Mexborough, 104, 535, 715 

at Middlesbrough, 69, 569, 891, 327 

at Middleton, 389 

at Midsomer Norton 136, 28; 

at Mold, 248 

at Monmouth, 355, 535, 715, 623 

at Montrose, 567, 784 

Moore System of, :12 

at Morecambe, 465, 567 

at Morley, тоз, 213, 399, 75: Sys 

at Morpeth, 1 36 

at Muss Side, 429 

at Motherwell, 67 

Municipal Supply of, 552 

at Mutford. 752 

at Nantwich, 103, 284, 319, 785 

at Nenth, 823 

at Nelson, . 752 

in the Netherlands, 54: 

at Newark, 67, 213. 355, 409, 6075 ^26. 753 

at New Barnet, 751 

in Newcastle-Emlyn, 7:7 i 

at Newcastle-on-Tyne, 103, 249, 253, 319, 428, 485, 
325 

at Newcastle-under-Lyme, 213, 568 

at Newhaven, 173 

at Newport, 67, 104, 214, %. 672, 717, 718, 783. 824, 


PPS 
New System of, 112 
at Newton Abbot, 31, 137, 284, 573, 642, 75 5 774 
in New Zealand, 397, %, 3, 61, 
at Northumpton, 470, 657 
at Northileet, 90, 751, 86» 
at Norwich, 135, 173, 487) 025 
at Notlingbam, бе, 238, 3 , бо, 823 
at Nuneaton, S07, 74, 9517 
at Oban. 136. 429, 751 
at Ogwen, 245 


INDEX. 


Electric Light (continued) : 
at Oldham, 30558 


at Ormskirk, 642, 784, 860 

at Ossett, 248, 395 

at Oswestry, 284, 676, 823 

at Oulton, 823 

at Oxford, 643 

at Paddington, 573 

at Paignton, 752 

at Paisley, 753 

at Pangbourne, 725 

at Pemberton, 568 

at Pembroke (Ireland), 823 

at Penge, 66, 823 

at Peurith, 641, 678, 751, 290 

at Penzance, 104, 173 

at Perth, 234, 500, 571, 823, 960 
in Peru, 33 

at Peterborough, 21, 7:5 

at Peterhead, 247 

at Plymouth, 464 

at Pocklington, s60 

at Pokesdown, 66 

at Pontypool, 318, 355 

at Pontypridd, 571, 676 

at Poole, 173, 500 

at Poplar, 455 

at Portslade, 571, 715 

at Portsmouth, 573, 672, 677, 753 
at Preston, 464, 786 

at Prestwich, 28,, 429 
Provisional Orders, etc., for, see Bills” 
at Pwilheli. 173 

at Radcliffe, 46, 

at Radstock, 465, 224 

at Ramsbottom, 4 

at Ramsgate. o 

at Rathmines, 75: 

at Rawmarsh, 135 

at Rawtenstall, 784 

at Reading, 249, 319 

at Redding, 715 

at Redditch, 499 

at Redruth, 213, 549, 192. 337 
Regulations for, 16: 

at Reigate, 355 

at Renfrew. 103 

Returns, ete., 551, 740 

at Rhondda, 895 

at Rhyl, 429. 22; 

at Rickmanswortii, 752 

at Rishton, f 

at Rochdale, 21» 

at. Rochester, 103, 753 

at Romford, 389 

at. Ross, бб, 212, 537, 090 

at. Rossendale, 75 ; 

at Rotherham, 66, 173, 535, 75 
in Roumanfa, 137 

at Rugby, 135. 248, 571, 642, 716 
in Russia, 25), 345, 391, 509, 537, 261 
at Ryde, 752 

at St. Albans, 464 

at St. Annes, зоо, 535, бту, 824, 86 
at St Helens, 490, 499, 701, 752 
at St Marylebone, 68. 502, 786, 8:5 
at St. Pancras, 31, 205, 784, 89€ 
at Salford, 129, 212, 499, 716 

at Salisbury, 247, 716 

at Saltburn, 716 

at Sandal, 213. 676 

at Sandgate, 429 

at Sandwich, 66, 285 

at Scunthorpe, 103, 499, 57! 

at Sevenoaks, 135 

at Shardlow, 357 

at Sheffield, 25, 66, 320, 391, 715, 724 
at Shildon, 465 

at Shipley, 356, 438, 754 

of Ships, 389, 715 

at Shoreditch, 785 

at Shoreham, 567 

at Penis 248, 859 

at Slo , 607, 714, 85 

at аш, 128. 85% 

at Southend, 283. 568, 754 

at Southgate, 715 

at Southport, 430 

at South Shields, 249, 356, 501, 608 
at Southwark, 537, 677, 784 

at Southwick, 897 

in Spain, 32, 429, 500, 862 

at Stafford, 135, 323, 861 

at Stamford, 404 

Stand-by Charges for, 110 
Stations, Expenses of, 145 

at Stepney, 32, 96. 676, 784, 825 
at Steyning Eust, 390 

at Stirling, 466, 536. 734 ; also Supplement, Dec. 12 
at Stockport, 745 

at Stockton, 572, 5% 


' nt Stoke Newington, 428, 753, 705 


at Stoke-on-Trent, 173, 500, $56 

at Stonehaven, 103. 43> 

at Stonehouse, 285 

at Stourbridge, 31. 135 

at Stratford-on-Avon, 751 

at Strathpetfer (Dingwall), боб, 715 

at Stretford, 571 

at Strokestown, 3y9 

at Stroud, 247, 715, 261 

at Sudbury, 609 

at Sunderland, 366, 48), 430, 465, 4%, 800, 8% 

at Surbiton, 284 

at Sutton Cold field. ^^ 

at Swadlincote, 25 ; 

at Swanage, 15:6 

at Swansea, za, 135. 429. 455, 535, 60:2, 077, 717, 753, 
759, 881 

at Swindon, 214. 715. 839, С, 

at Swinton and Pendlebury, 5,7 

at Tadcaster, 137. буо 

in Tasmania, 610 

at Taunton, 103, 173. 3. 439, zase ten 0937, 032 

of Tawstock Court, 105 

at Teddington. 607 

at Teiznmouth, of. „ 

of the Temple Church, 355 

Tenders for, see TENDERS WANTED AND ACCEPTED 


EB Je ecember Bh I | 


Electric Li-hting (continued): 


at Tipton, 499, 535, 897 

at Tiverton, 137. 715, , 594, 926 

at Tonbridge, 243, 315, 259 

at Torquay, 355 

at Tottington, 716 

by Traction Companies, 39 

of Trains, 700, 329. 903 

in the Tropics, o17 

at Trowbridge, 325 

at Truro, 104 

at Tunbridge Wells, 07, $30, 573, 843 
at Tunstall, 536 

at Twickenham, 137, t4? 

at Tynemouth, 15 

at Upholland, 752 

at Uxbridge, . газ, 318. „5 

at Vickerstown (Walney Island), 12 
at Waketlelidl, oo, 47, . 190,025, 717 
at Walker, n? 

at Wallasey, 1 ;. 357, 4^5. 501, 516, 223 
at Walsall, 225, 429, 60, “At 

at Walthamstow, 657. 717 

at Walton, 213, 39, 430, 34^ 

at Wandsworth, 535, 77 

at Warkworth, (6^, 4^: 

at Warrington, 67 

at Watford, 33. 136, 357, бү 

at Wath-upon-Dearne, 675 

at Weardale, 4.9 

at Wednesbury, 555, 572, 22; 

at Wellingborough, %, 929 

at Wells, 355 

at West Bromwich, 67. 173, 312, 479, 513 
at West Ham, 167, 7:5 

at West Hartlepool, 32, 751 

of Westinghouse Buildin, 310 

at West Kirby, 173 

at Westom-super Mare, 251 

at Weymouth, oo, 1 4, 752, 22 4 

at Whitby, »1: 0 

At Whitetleld, 7 1, , „ 

at Whitehaven, 233, 4% е 
at Whitstable, no 

at Whitworth, 784 

At Wigan, 150, 318, , 4%. Gay 

at Willesden, бо, ron 

at Wimbledoo, i12, 1%, 715. %, 95, 920 
at Winchester, «0» 

at Windsor, 435 

at Wirksworth, 405 

at Wirral, 221 

at Wolsingham, 4^4 

at Wolverhampton, 104. 130, 716 

at Wombwell, 1: cc: 

at Wood Green, 213, 4% 

at Woolwich, 69, 175,097, 995 

at Worcester, 278. 5%, боо, o6» 

at Worksop, 31, 318, 337, 795, „5 

at Wormit, 67 

at Worsborough, 753 

at Woralcy, 156 

at Worthing, 172. 213, 157, 530, 563, 675, 753 
at Wrexham, 213, 675, 715 

at Yarmouth, 66, 389. 574, 67 

at Yeadon, 6o 

at Yeovil, 006 

at York, зг, 174, 285, 356, 716, 927 


Electric Traction : 


at Aberdeen, 29, 65, 102, 141, 212, 222, 321, 3%, 426, 
497, 533, 509, 024, 644, 712, 749, 708, S820, 05), 354. 


923 | 
Accidents, see Accideuts " 
at Accrington, 135, 496, 567 
by Accumulators, 181, 473, 295 
at Acton, 176, 567, 738 
in Africa, 211, 215, 254, 281, 392, 343, 426, 506, 639, 

688, 710, $57, 893, 925 
at Ainsdale, 391 Я 
at Airdrie, 232, 391, 427, 490 
at Alfreton, 533 
in the Alps, 145 
Alternating Current for, 472 
at Altrincham, 605, 644 
in America, 5, 39, 111. 113, 140, 121, 194, 217, 254, 

289, 397, 435. 472, 506, 579, 500, 510, 651, 652, O98, 

557 
Amesbury Light Railway, 140 
Arnold Single-Phase System, . 20 
at Ashby-de-la-Zouch, 175 
at Ashton, 210, 246, 281, 426. 500, 748, 891 
at Aston, 30, 140, 170,211, 427, 604. 679,712, 795, 392 
at Auckland, 567, s¢9 
at Audenshaw, 245. 552 
in Australia, roy, 32r, 364, 399. 545, 56% 044, 713, 

788. 821 
in Austria, 321, 470 А 
at Ayr, 29, 175, 246, 592, 498, 507. 624. 045, 712, 557 
at Bacup, 557, 556 
Baker-street and Waterloo Railway, 208, 243, 750 
at Bakewell, 64, 463, 644, 821 
at Barking. 139 
at Barnsley, 177, 533, 691, 714. 740 
at Barrow, 20, 64, тоо, 177, 210, 453, 559, 945, 703 
at Barrowford, 605 
at Barton-upon-Irwell, 45 
at Bath, 29, тос, 177, 391, 426. 557. 024, 713, 727. 943 
at Batley, 64, 100, 245, 392, 679, 712. 74), 7^ 820, 

842 
at Battersea, 102, 139, 303, 757 
Beare, Prof., Lectures on, 572 
ut Beckenham, 139, 679, 748, 322 
Behr System, see Monorail! " 
at Belfast, 65, 243, 281, 353, 496. бло, 751, 789. 82 
in Belgium, 181, 352, 495, 004. 712. 02 
at Bermondsey, 14c 
at Bexley, 427 
Bills for 29, 31, 54, 55, 76, 97, 14°, 141, 159, 176, 177, 

211, 322, бо:. боз, 613, a. 

23,024 
at Bilston, 29, 64, тоо, 246, 030 
at Bingley, (44 
at Birkdale, 26, 245, 320, 426, 533. ^70 
at Birkenhead, 64. 245, 354. 4900) 532. 044. 762 
at Birkenshaw, 140 
at Birmingham, too, 653, 245, 475 353. 427. 475 

173, 534. 995, 644, O80, 621, 214. 781. 1, 457 
at Birstall, 176 


iim i nd 


eotric . (continued): 
at Blackburn, 139, 341, 392, 462, 604, 645, 821, 923 
at Black 6. 208, 211, 242, 246, 352, 391, 462, 


S Bon 821, 857 
an ard of Trade Regulations, 222 
at Bolton, 321, 393, 426, 493, 523, 559, 593, 595, 631, 


644, 820 

at Bournemouth, 29, 64, 131, 177, 182, 207, 211, 392, 
462, 569, 604, 679, 712, 8a1, 858, 892, 920 

at Bradford, 29, 65, 210, 281, 321, 352, 392, 427, 462, 
496, 533. 569, 604, 645, 773, 789, 821, 857, 392, 92 

Brake tr с, AU fo тЫ 3 

at Bray, 6 

in Brazil, 389 

at Brentford, 139 

at Bridlington, 302, 429, 644. 679 

at Brierley Hill, 280, 353, 568, 222 

at Brighouse, 65, 354 

in and to Brighton, 29, 64, 132, 139, 175, 176, 210, 
285, t 393» 428, 497, 195 532, 535, 568, 654, 645, 
679, 080, 748, 820. 850, 892, 922 

at Bristol, тоо, 155 uis 

in British Columbia, 387, 491 

at Broadstairs, 29 

at Brockley, 29, 101, 892 

at Bromley, 787 

Brompton, etc., Railway, 131 

at Broomhill, 100 

at Broughty Ferry, 712, 748, 789, 856 

in Buenos Ayres, 176 

in Burma, 645 

at Burnley, 246, 353, 393: 679, 713 

at Burslem, 64. 712 

at Burton, 285, 325, 567, 621, 749, £20, 894 

at Bury, 65, тоо, 139, 177, 246, 321, 392, 533, 679, 
787, 857 

at Buxton, 532, 713, 892 

at Calverley, 354 

at Camberwell, 139, 462, 603, 790 

at Camborne, 533, 7:2 

in Canada, 365 

at Canterbury, etc., 29; 

at Cardiff, зо, 101, 130, 170, 175, 246, 201, 354, 302, 
428. 433, 464, 497, 535. 570, Gog, 640, 037, 748, 759, 
322, 857, 922 

Car Driving, E. W. Elsley. 199 

at Carlisle, 139, 391, 532. 820 

at Cavehill and Whitewell, 350 

Central London Railway, 130, 140, 170, 207, 469, #01, 
922 

Charing Cross aud Hampstead Railway, 565% 

at Chatham, 604, 682, 715, 735, 755, 923 

at Cheadle, 220, 427 

at Cheltenham, 533, 644 

at Cheshunt, 650 

at Chester, 64, 176, 402, 679, 713, 992 

at Chichester, 462 

in Chili, 530 

City and South London Railway, 99, 132, 169, $52 

at Clacton, 392, 523. 507. 711, 894 

at Cleckheaton, 138, 532, 820 

at Clydebank, 462, 712, 821 

at, Coedpoeth, 320 

at Colchester, 210, 246, 606, 748, 856 

Committees for, 674, 708, 745, 815, 853, 886 

Companies’ Meetings, see COMPANIES’ MEETINGS 
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American Electro-Therapeutic Association — 
We are informed that the American Electro-Therapeutic 
Association will hold their twelfth annual meeting at 
Kaaterskill, Catskill Mountains, New York, from Sept. 2 
to 4 next. The programme includes scientific papers and 
discussions, local excursions, and various forms of enter- 


tainment. The president of the association this year is 
Dr. Fred. H. Morse. | 


Franklin Institute.—The current number of the 
Journal of the above institute has just reached us. Of its 
contents, the following papers and notes may be mentioned 
as of interest: “ Тһе Gases of the Atmosphere,” by Dr. 
Н. Е. Keller; “ The Construction and Inspection of Steam- 
Boilers” (discussion) ; “ The Question of the Divisibility of 
the Atom," by Mr. A. S. Mackenzie; “Electrolytic Lead 
and Oxides”; and “Fuel Oil on Southern Pacific Railroad." 


Electrical Engineers Volunteers.—It is announced 
in the London Gazette for the 24th ult. that temporary 
Lieutenant E. H. Leaf, second lieutenant in the Electrical 
Engineers (Volunteers) has been granted the temporary 
rank of captain in the army whilst serving in South Africa; 
also that Sergeant G. W. Peart, from the Electrical Engi- 
neers (Volunteers) has been granted the temporary rank 
of lieutenant in the army whilst serving in South Africa. 
Both appointments are dated as from March 24, 1902. 


Manufacture of the Nernst Lamp.—It is announced 
from Berlin that the Allgemeine Elektricitäts-Gesellschaft 
has concluded an agreement with the Nernst Electric Light 
Company, Limited, of London, whereby the latter agrees 
to abandon for a series of years the manufacture of the 
Nernst lamp. Under the agreement the London company 
also consents to procure from the Berlin concern all the 
lamps required by it for the purpose of meeting the entire 
demand for Nernst lamps in those countries which were 
reserved to it some time ago. It should be remembered in 
this connection that the Nernst Electric Light Company 
has only Colonial and certain foreign rights of the Nernst 
patents, and that for England the Electrical Company is 
the sole agent for the Nernst lamp. 


St. Louis Exposition.—We are informed by the 
resident representative in London that the opening of the 
Universal Exposition at St. Louis, fixed for May 1, 
1903, has been deferred for one year. This has been done 
for many reasons, but the principal ground for the post- 
ponement to 1904 is, we understand, that since its incep- 
tion the scope of the exhibition has enlarged. While 
the postponement was under discussion, assurances were 
received from nearly all the leading foreign countries, and 
from many States of the American Union, that the post- 
ponement would be welcomed by them in an official 
capacity ; by the business men and manufacturers who 
generally exhibit, and also by those elements among the 
people who will furnish visitors. More time was also 


needed for making and perfecting arrangements for the 
congresses and meetings, now such important features of 
all universal exhibitions. 


Street Public Telephone.— What is reported to be 
the first street public telephone station in the States has 
just been brought into every-day use at Bridgeport, in the 
United States. The junction of two of the most important 
streets in the town was selected for the experiment. An 
ordinary form of call-office box made of iron is used, inside 
of which the telephone apparatus attached to an iron 
standard is installed. To open the door, the person 
intending to use the instrument inserts a nickel in a slot 
and the door automatically opens. To call the central 
office, the button is pressed as on any other instrument, 
and in the event of the desired number being available, 
the person making the call deposits a nickel in the slot 
designated on the telephone. The telephone is a long- 
distance instrument, and is intended for out-of-town use 
as well as for local calls. The box is lighted by a small 
incandescent electric lamp for use at night time. We have 
had similar boxes in London for some years. 


Institution *Journal"—The June number of the 
Journal of the Institution of Electrical Engineers, just issued, 
contains the following papers: “ Problems of Electric Rail- 
ways,” by Mr. James Swinburne and Mr. W. R. Cooper ; 
* Automatic Relay Translation for Long Submarine Cables,” 
by Mr. S. G. Brown ; “ Electric Traction on Steam Railways 
in Italy,” by Prof. C. A. Carus-Wilson ; “ Some Notes on the 
Influence of the Sub-Station Equipment and Transmission 
Line on the Cost of Electricity Supply,” by Mr. Andrew 
Stewart (Newcastle Section); Notes on Irish Water 
Power and its Electrical Development,” by Mr. W. Tatlow 
(Dublin Section); ‘Some Points in the Equipment of 
Electric Tramcars, by Mr. W. G. Rhodes (Manchester 
Section); and “ Tests on the Nernst Lamp,” by Mr. К. Р. 
Hulse (Birmingham Section). The volume also includes 
the two following original communications: “ Notes on the 
Teaching of Electrical Engineering in the Technical High 
Schools of Charlottenburg (Berlin) and Darmstadt,” by 
Mr. D. K. Morris; and “Sparking in Switches,” by 
Mr. Alexander Russel and Mr. Clifford Paterson. 


Electrical Treatment of Lead-Poisoning Cases. 
Some time ago a proposal was formulated in the Potteries 
district for the establishment of electric baths and other 
electrical apparatus at the Hartshill Infirmary, Stoke-on- 
Trent, for the treatment of cases of lead-poisoning and 
paralysis, and a committee of medical and other gentlemen 
was appointed to take the scheme in hand. Owing to the 
efforts of this committee a considerable sum of money was 
raised, with the result that the infirmary now has a depart- 
ment for the electrical treatment of these cases. Informa- 
tion which has reached us shows that the work has been 
very thoroughly carried out, and at the present time cases 
of lead-poisoning, which are very common to the Potteries 
district owing to the nature of the industry carried on 
there, are being treated at the infirmary at Stoke. A good 
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part of the work fell upon the Potteries Electric Traction 
Company, which spent a considerable sum in connecting 
the building with their electrical mains so that current 
could be taken from this source. Apparatus for the treat- 
ment of cases by the Róntgen rays has also been installed 
at the infirmary, which adds considerably to the usefulness 
of the new department. 


Electrolytic Lead and Oxides.— At a recent meet- 
ing of the newly organised American Electrotechnical 
Society, Mr. P. G. Salom read a paper describing a process 
of his invention for electrolytic lead reduction which is in 
operation at Niagara Falls. The principle lies in the use of 
ead sulphide as cathode in an acid solution, the hydrogen 
cation forming with the sulphur gaseous hydrogen 
sulphide, and thus reducing the lead sulphide to lead in 
spongy form. The form and construction of the cell used 
were described and the difficulties discussed which had 
been encountered. The principal difficulty was that the 
reduction was not complete, and the degree to which the 
ores are reduced varies with apparent reasons. It was 
stated that at present 92 to 95 per cent. of the sulphide is 
reduced. Another difficulty is that the workmen’s eyes are 
affected in the operation of the process. Two pounds of 
lead are produced per hcrse-power hour, 48 cells in series 
being electrolysed at 130 volts. Specimens were shown of 
spongy lead, compressed sponge, litharge, and other 
materials made by Mr. Salom’s company. Owing to the 
spongy form, the material is very readily transformed into 
litharge. Тһе company intends to take up later the 
manufacture of storage battery plates. 


Electric Automobiles.—A report has reached us to 
the effect that Messrs. Siemens and Halske have just com- 
pleted the building of an electric motorcar for experimental 
purposes with the object of attaining a speed of 105 miles 
an hour. No particulars are given, but it is mentioned 
that if the tests prove successful, a high-speed electrical 
system between Berlin and Hamburg will be seriously con- 
sidered. The subject of electric automobiles in their 
relation to storage batteries has been much discussed 
recently, especially in the New York periodicals. In that 
city there is now being provided by one company a 
regular service of electric motorcars. Аз many as 
300 vehicles are in operation daily, the average number 
of cab miles гип per diem being 5,000. The 
one important factor, however, which tends to some- 
what lessen the otherwise undoubted popularity of 
the service is the high rates charged. These are said 
to be far higher than those for the best class of horse 
service. One and a half batteries of cells are provided for 
each vehicle, each battery supplying a current of 36 amperes 
for three hours, so as to allow of spares for recharging 
during the working day. A voltage of 84 is used, and 
under average conditions the maximum speed of the cars is 
50 miles. Everything, save the high rates enforced, seems 
to point to the success of the electric automobile service in 
New York. : 


Municipal Electrical Association —An advance 
copy has reached us of the programme of the smoking 
concert arranged by the Incorporated Municipal Electrical 
Association to be held this (Friday) evening in the large 
banqueting hall of St. James's Restaurant, Regent-street. 
The first item is timed for 8 o'clock precisely, and will 
consist of Meyerbeer's “ Coronation March," given by a 
small string orchestra. This will be followed by the 
overture “Poet and Peasant” (Suppé), also by the 
orchestra, after which the song “ Love’s Coronation,” by 
F. Aylward, will be rendered by Mr. Thos. H. Harrison 
(cello obligato, Mr. Preuveneers) Dr. Byrd Page wil 


then show some experiments in the “ Arts of Deception,” 
followed by a violin solo by Mr. T. E. Gatehouse, entitled 
“ Rhapsodie Hongeroise " (Hauser). “ Do Sing Something 
s the title of a humorous sketch by Mr. Tom Clare, and 
the first part of the programme is brought to a close by a 
performance by the orchestra of Michiel’s “ Czardas.” The 
composition of the second half of the programme is as 
follows: Instrumental (а) “Intermezzo” (Mascagni), (^) 
„Benedictus (Mackenzie), by the orchestra; song, 
“When the Boys Come Home” (Frances Allitsen), Mr. 
Thos. H. Harrison; ‘Ancient and Modern Mysteries,” 
Dr. Byrd Page; violin solo, “ Nocturne in E flat" (Chopin- 
Sarasate), Mr. T. E. Gatehouse; “ Musical Burlesques, 
Mr. Tom Clare ; and march “ А Frangesa " (Costa), given 
by the orchestra. 

The Honours List.— |t is very gratifying to the 
profession as a whole to find in the “Coronation " honours 
list, which was issued at the end of last week, the names 
of many leading men in the electrical and engineering 
industries. At least there are a dozen who come under this 
category, and it is most pleasing to note that the name of 
Lord Kelvin, who now becomes a member of his Majesty's 
Privy Council, is at the head of the list. Other well. 
known men in touch with the profession who have 
received appointments by command of the King include 
Sir Andrew Noble, who takes a baronetcy, and Mr. Wm. 
Mather, M.P.; Prof. Arthur Rücker, F.R.S., principal 
of the University of London; Mr. John Thornycroft, 
F.R.S.; and Mr. J. L. Wilkinson, general manager of the 
Great Western Railway, all of whom have been invested 
with the honour of knighthood. Appointments to 
be knight commanders include Prof. Wm. Ramsay, 
F.R.S.; Mr. George Whitehouse, engineer-in-chief of 
the Uganda Railway ; Mr. Alan Cole, of the Board of 
Education ; Mr. С. W. Smyth, assistant secretary, General 
Post Office; and Mr. B. W. Legge, M.D., F.R.C.P., chief 
inspector of factories. The King has been pleased to 
institute an Order of Merit, the first appointments to which 
include such distinguished men as Lord Rayleigh and Lord 
Kelvin It is interesting to note that all lord mayors, 
lord provosts, mayors, and provosts in the United King- 
dom will receive like treatment in the matter of decoration, 
with very few exceptions, it having been decided to present 
each with а medal, the design of which will, of course, be 
special to the occasion. 

Marconis Nova Scotian Station. Interesting 
details of a technical nature are to hand of the new 
Marconi wireless telegraph station which has been erected 
at Cape Breton, on the other side of the Atlantic. There 
are four wooden towers, each measuring 28ft. across at 
the basis and from 9ft. to 11ft. at the top, and attaining 
a height of 215ft. from the earth. These stand at the 
eorners of a square, whose sides are 210ft. long. From 
each of the four horizontal bridges which connect the tops 
of the towers are suspended 50 copper cables. Outwardly 
these cables look like single wires at short distance, but in 
reality there are 350 wires, there being seven strands to 
each cable. It will thus be seen that the solitary vertical 
wire of the original Marconi experiments has now been 
enormously increased. The 50 cables of each of the four 
groups converge a little as they go downward, and also 
incline slightly toward the centre of the quadruplex 
edifice. The lower ends, therefore, are arranged along the 
sides of a square much smaller than that formed by their 
supports at the top. It is stated that in the experiments 
shortly to be commenced of transmitting wireless messages 
across the Atlantic, Mr. Marconi will retain the coherer as 
his receiving instrument. In the transmitting apparatus 
transformers will be substituted for the old-fashioned 
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induetion coil. The spark gap will be scarcely more than 
an inch long, but the spark itself will be widened, or 
thickened greatly by the shortness of the interval. It will 
be produced. between globular terminals 2in. in diameter. 
Alternating current at a voltage of 2,000 will be generated 
by a 40-h.p. dynamo, run by gasoline engines, and this 
voltage will be raised to 20,000 by the transformers. 
Condensers and other electrical appliances will increase 
this still further until a voltage of from 50,000 to 70,000 is 
secured. | 

X-Ray Practice.—The following rapid and simple 
method of localising foreign bodies by the X-rays is 
described by Dr. J. Wishart Little in the current number 
of the Lancet. It is recommended for use especially in 
military surgery in active service, where both time and 
means of transport are limited. The patient is placed on 
а couch or a table fitted with the usual drum and cross- 
wires in such a position as to allow the foreign body, the 
presence of which has previously been determined by the 
sereen, to be as nearly as possible over the meeting point 
of the wires. The vacuum tube is fixed at a height of 
15in. or 20in., measuring from the plate to the anode, 
and as nearly as possible vertically over the crossing point 
of the wires. This position of the tube is known as the 
zero point. Two photographs are now taken on one 
negative, the first exposure being given from a point 2in. 
to one side of the zero, The tube is then moved through 
a distance of 4in. to а point 2in. on the other side of the 
zero, in a- horizontal direction, from which the second 
exposure is given. On developing the plate the cross-wires 
and two shadows of the foreign body are seen. By means 
of a sliding caliper scale, the actual depth of the foreign 
body from the plate may be immediately read off from the 
instrument, after placing the fixed jaw of the scale on one 
part of the first shadow, and sliding the movable jaw along 
till it points to tho corresponding part of the second 
shadow. It is often, however, found advisable in cases 
where the foreign body is less than lin. from the surface, 
to increase the distance through which the X-ray tube is 
moved to 8in. instead of 4in. By this means the distance 
between the shadows is increased, and consequently a 
more accurate result obtained, but some distortion of the 
Images. It must be remembered, of course, that by 
doubling the distance through which the tube is moved, the 
reading on the scale must be halved to give the true depth 
of the foreign body from the plate. 

Electrical Legislation.—Not the least important 
matter brought before Mr. Gerald Balfour by the deputa- 
tion which waited upon him from the Institution of 
Electrical Engineers recently was in regard tothestrengthen- 
ing of the electrical staff of the Board of Trade, and it 
will be recalled that Mr. Balfour promised to give the 
matter his consideration. From this it must not be 
concluded that the deputation found any fault whatever 
with the constitution of the staff at present. They purely 
and simply urged that the development of the industry all 
over the country demanded an increase of members. In 
effect, it was with the view of emphasising this point that 
Mr. J. Swinburne, who headed the deputation to Mr. 
Balfour, wrote a letter to the Times of the 21st ult. As 
Mr. Swinburne humorously puts it in this communication, 
the only fault to be found with Mr. A. P. Trotter, the 
present electrical inspector of the Board of Trade, is his 
inability to work more than 24 hours адау. At the same time, 
Mr. Swinburne points out a curious anomaly of the Board 
of Trade—namely, that the electrical inspector is partly a 
subordinate of the Fisheries and Harbours Department 
and partly of the Railways Department. He urges that 
a department of the Board should be created to deal with 


the electrical industry as a whole. Such a department 
should have a man of Mr. Trotter’s calibre as head, not 
merely as an inspector. Turning from this subject, Mr. 
Swinburne goes on to discuss the question of municipal 
trading, speaking on his own responsibility as an engineer 
and not as president of the Institution. He points out 
that the burden of complaint of electrical engineers does 


not lie against the Board of Trade, but against legislation, 


which has taken hold of their needing the use of streets 
for mains and rails to burden them with compulsory 
purchase, and to get them among the tentacles of 
misdirected municipalism. The mere accident of their 
needing the use of streets has been used as “an excuse for 
plundering, crippling, and—must it be said—blackmailing 
the industry." Mr. Swinburne concludes: “ What we 
want is not a couple of Bills promoted by the Board of 
Trade brought on some day, but a full and impartial 
enquiry into the whole effect of legislation on the electrical 
industry in the country. Such an enquiry ought to be 
outside the influence of the local authorities, and it ought 
to have sufficient weight to guide Parliament. A Royal 
Commission seems most likely to be efficient.” 

The Peat Bogs of Ireland.—Under the title, * The 
Coming of a New Era for Ireland,” Lieut.-General R. H. 
Sankey writes a letter to the Times, in which he compares 
the present state of electrical power developmen: in Ireland 
with England and Scotland. The real question debated, 
however, is one of fuel, and the writer attributes the fact 
that there are 13 electrical power distribution companies 
authorised, or very soon to be authorised, in England and 
Scotland, as compared with only one in Ireland, to the 
presence of a cheap and abundant supply of coal in the 
case of Great Britain. This leads up to the question 
whether Ireland, which has in its bogs fuel reserves 
apparently inexhaustible, and hitherto practically untouched, 
could utilise its natural resources to better advantage. 
Hitherto, owing to its bulk and cost of carriage, making 
its employment uneconomical for steam-engines generally, 
turf or peat has been unable to compete with imported 
coal as a fuel, but the writer sees no reason why, 
with suitably placed generating stations, it should 
not prove quite capable of competing in every way 
with coal for the production of electrical energy. To 
this end it is indispensable that an economical means of 
transport should be employed, and he thinks that by 
following up the idea of canalisation in immediate connec- 
tion with any selected site for a generating centre, this 
could be effected. Channels radiating from, say, a centre 
on the well-known bog of Allan, and worked by electric 
barges, would supply the station with fuel at a mere 
nominal cost, probably not more than the equivalent of 5s. 
a ton for coal. As an example of the cheap rate at which 
electricity can be generated in this country, the writer 
mentions the case of the Newcastle-upon-Tyne Company, 
which with its improved load factor has been enabled to 
reduce the cost of generating electricity to 0:57d. per unit, 
and he- sees no reason why by the utilisation he suggests 
of the Irish bogs the same results might not in time be 
obtained. Here, then, is an open field for promoters of 
private enterprise, but, excepting in some carefully selected 
localities, where industries have already made some pro- 
gress, it cannot be reasonably assumed that immediate 
profitable returns for capital could be looked for. Some 
exceptions, however, can no doubt be found, and the writer 
urges that these should be examined with a view to the 
promotion of companies on the same footing as those 
already in existence in England and Scotland. 

An Interesting Arbitration.—We are indebted to 
Mr. F. W. Spark, the borough electrical engineer of 
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Devonport, for a copy of an award given in an arbitra- 
tion under the Devonport and District Tramways Act as 
to the price to be paid by the tramways company for a 
supply of current from the Corporation’s mains for working 
the electric cars in the town. The case is somewhat 
prominent in interest. For nearly 12 months before the 
price was fixed the Corporation have been supplying energy 
to the company, during which time negotiations took place 
with a view to agreeing upon the price to be paid. The 
company’s original offer was on a sliding scale—viz., 
13d. per unit for the first 100,000 units, 14d. for the 
second, 11d. for the third, and 1d. for all over and above. 
The Corporation’s charge was a flat rate of 24d. per unit, 
influenced no doubt by the fact that the sister town of 
Plymouth charged its tramways department 3d. per unit. 
To avoid, if possible, going to arbitration, the Corporation 
reduced their charge to 24d., but the company would only 
advance their offer to 13d. per unit all round. As neither 
party could see their way to agree to the other's figure, 
they went to arbitration, Major Cardew being appointed 
arbitrator by the Board of Trade. The award has now 
been issued, and provides that the company shall pay the 
Corporation for the electrical energy supplied at the follow- 
ing rates—i.e, a minimum charge equal to one hour’s 
supply per diem of the maximum eurrent (which is not to 
exceed the limit of 1,000 amperes) at 500 volts pressure 
at 3d. per unit, and for any quantity in excess of such 
amount at the rate of 1jd. per unit. It will thus be seen 
that the award as regards price is given on the 
rebato system, and we understand that the Corporation 
feel somewhat strongly on the point that while the 
maximum demand the company сап make on the Cor- 
poration is 550 kw., the units chargeable on the higher 
rato of 3d. is only on the basis of 500 kw. Under the 
present working of the tramways in Devonport, the net 
result of the award is equivalent to a flat rate of 1:8d. per 
unit, so that the arbitrator's decision is all in favour of 
the company, who will now pay less for their current than 
whey were prepared to pay under their first offer. Ав is 
characteristic of all Devon, the town of Devonport ie very 
undulating, and аП the tram routes have steep gradients, 
the steepest being 1 in 11. The company have 25 cars 
ready for service, but at present oniy 18 run on an average. 
The average number of units consumed per week of 
129 hours is 17,000. The Corporation supply the energy 
in bulk, and provide and maintain cables to a feeding 
point some 1,100 yards from the works where the energy 
is metered. 


The Great Northern and City Tube.—The con- 
struction of tubular railways offers many points of great 
interest to the engineer. In the case of the Great Northern 
and City Railway, which is now at an advanced stage 
of construction, there are several features of exceptional 
interest, inasmuch as it differs in many particulars from 
the forms of construction which have previously been 
adopted, notably by the Central London Railway, the 
City and South London Kailway, and the City and 
Waterloo Railway. In the first place, the tubes of the 
Great Northern and City Railway are of much larger size, 
measuring 16ft. internal diameter, which is 3ft. bigger 
than the standard suggested by the Board of Trade for 
the numerous tube schemes which have come before Parlia- 
ment this session. At wayside stations the diameter of 
the tunnels is 21ft., and at terminal stations 23ft. The 
tubes of the Central London Railway are only 11ft. 8Jin. 
in diameter, and those of the City and South London 
are still smaller. One advantage of the larger-sized 
tunnels is that they are capable of accommodating 
the ordinary rolling-stock of any steam railway in the 


country. Another special feature of the Great Northern 
is that the tubes are not built entirely of iron, as hae been 
the practice followed hitherto, but the lower half is formed 
of brickwork and concrete, the upper part being made of 
iron segments as usual. One of the results expected from 
this mode of construction is the diminution of vibration. 
The permanent way, too, is of somewhat peculiar design, 
consisting of flat-bottomed rails supported by chairs, which 
are carried on longitudinal sleepers. In the electrical 
equipment of the line two separate insulated conductors will 
be provided, one carrying the return current back tothe power- 
house, instead of utilising the running rails for this purpose. 
The power-house occupies a central position on the Regent’s 
Canal, and will supply current at 550 volts direct to the 
motors on the trains. In the first instance four generating 
units, cach capable of an output of 800 kw., will be installed. 
They are combined with vertical cross-compound engines 
of 1,250 h.p. each, made by Меватв. Musgrave, of Bolton. 
One of the engines is already in position. The boilere, 
which are also in place, are of Messrs. Davey, Paxman, and 
Co.'s ** Economic” type. The coaches resemble those at 
present in use on the Central London Railway, but they 
are wider and loftier. They will be made up into trains of 
seven, capable of accommodating 500 passengers. Three 
coaches in each train will be equipped with two motors 
each. The tube itself runs from Finsbury Park Station 
on the Great Northern main line to the City at Moorgate- 
street, and the journey is expected to be performed in 
13} minutes. The time of opening the line has not yet 
been fixed, but it will probably be at a comparatively early 
date. 


The Institution Conversazione.—There has not 
been such a large and representative gathering at the 
annual conversazione of the Institution of Electrical 
Engineers for many a year as that which attended last 
Tuesday's function at the invitation of the President and 
the Council. To say that the magnificent central hall and 
upper galleries of the Natural History Museum, where the 
conversazione was held, were unduly crowded would be 
incorrect, for, notwithstanding the unusually large numbers 
present, no discomfort was experienced on this account. 
All those members who are possibly able, as a rule put in 
an appearance at the annual conversazione of the Institu- 
tion, where they are sure of meeting old friends 
whom otherwise they would probably not have an 
opportunity of seeing year in year out, but at 
Tuesday’s function their numbers were greatly swelled 
by the presence of the foreign delegates to the annual 
congress of the Union Internationale Permanente de 
Tramways, which is being held this week at the Agri- 
cultural Hall. Also large numbers of provincial ele trical 
engineers were present this year, who in attending the 
seventh annual convention of the Incorporated Municipal 
Electrical Association had an excellent excuse for visiting 
London this week. So that altogether the date of the 
conversazione could not have been more appropriately 
fixed, and the result was that the function passed off in a 
highly successful manner The President and Mrs. Swin- 
burne received the visitors in the centre of the Great Hall 
up to 10.30. On entry each guest was handed a special 
notice in which it was stated that during the evening a 
resolution of joy at the rapid progress to recovery 
the King is making would be proposed. Just about 
11 o'clock this arrangement was carried out in a very 
neat manner, the company expressing their assent by 
joining in the first verse of the National Anthem, which 
was played by the string band of the Royal Engineers in 
the hall and the Leoni Ladies’ Quintette band in the 
gallery of fossil mammalia. The wording of the resolu- 
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tien, which was afterwards wired direct to the King him- 
self, is as follows: “ That the members and guests assembled 
at the conversazione of the Institution of Electrical Engi. 
neers in the Natural History Museum, South Kensington, 
hereby express their great joy that his Majesty the King 
has been spared in a time of grievous peril, and their 
earnest prayer that his Majesty’s restoration to health may 
be rapid and complete, and that he may long live to reign 
over an united and loyal people; and, further, that they 
hereby give expression to their sincere sympathy with her 
Majesty Queen Alexandra and the Royal Family in the 
great anxiety to which they have been subjected, and in 
which, indeed, the whole Empire has shared.” By the 
way, we desire to congratulate the Institution on the 
excellent arrangements made for refreshments during the 
evening, which, it may have been remarked, were far 
above the average. 


Teaching of Electrical Engineering.—At the 
request of the Editing Committee of the Institution of 
Electrical Engineers, Mr. D. K: Morris, associate member, 
has prepared some notes gathered during the visit of the 
Institution to Germany in 1901, on the teaching of elec- 
trical engineering in the technical high schools of 
Charlottenburg and Darmstadt. As a matter of fact the 
notes were ready for publication with the reports of the 
sectional committees on the Institution visit, but owing to 
unavoidable causes they could not be printed at the time 
those reports were presented to the members. They have 
now been embodied in the Journal of the Institution in the 
form of an original communication, and are of considerable 
interest as giving a general idea of the conditions of 
electrical engineering in Germany. In the first place, the 
course of study is remarkable for its length. The diploma 
course extends normally through a period of four years, 
but by special arrangements the course can be covered in 
three and a half years. At least half a year, and usually 
a whole year's previous work in a machine shop is required 
as а condition of entry to the course. Students, however, 
are on the average, from two to three years older than 
students of corresponding subjects in England. As giving 
some idea of the special lecture courses recommended to 
tbe more advanced electrical engineering students, the 
folowing were the subjects dealt with in Darmstadt 
during the session 1900-1: water-power machinery, gas- 
engines, machine tools, planning of central stations for 
light and power, electric mains and feeders, wiring, electric 
tram ways, telegraphy and telephony, arc lamps and. meters, 
patent laws, etc. Students are expected to take up threo 
or four of these special subjects. The course of study in 
Germany is remarkable also for the high standard in 
non-technical subjects insisted upon on entry, enabling 
thorough treatment and consistent arrangement of the 
technical courses; and also for the opportunities for 
specialisation which it affords in the last two years, these 
being almost exclusively devoted to technical subjects. 
Owing to the greater scale of the institutions as compared 
with similar ones in England, the servicee of several pro- 
fessors and of a large staff are available for the department. 
Thus, in Darmstadt the electrotechnical department includes 
three professors and eight assistants, with three mechanies. 
In addition to the full lecture and laboratory courses in elec- 
trical engineering, two shortened courses are held in this 
subject, one attended by electro-chemists and mechanical 
engineers, and the other by architects and civil engineers. 
The electrical machinery at Darmstadt is of all types, 
including many of the most recent designs. It ranges in 
size from about 100 h.p. downwards, and includes a large 
number and variety of the smaller machines, rotary con. 
verters, and direct-current, single-phase and polyphase 


motors. There is a correspondingly great number and 
variety of measuring instruments. The proportion of 
students studying electrical engineering to those specialising 
in civil and mechanical engineering is about half. 


Speed Limits of Tramways.—The question of the 
limitations enforced on the speed of electric tramways and 


light railways in this country is not one which has been 


very largely discussed up to the present time, municipal 
corporations and promoters of private companies being 
content apparently to accept the dietum of the Board of 
Trade in the matter. The speed of the cars is usually - 
fixed by the Board of Trade officials with due regard to 
the prevailing local conditions, and not much opposition to 
their decisions has been manifested. The normal limit of 
speed for tramways is about 10 miles an hour, but in some 
extreme cases this is often reduced to four miles an hour. 
On the other hand, there are instances where a speed greater 
than 10 miles an hour has been sanctioned, and one in which 
14 miles an hour has been fixed as the maximum speed. Our 
attention is called to the matter by a letter appearing in 
the Times from Mr. E. Benedict, the secretary of the 
Tramways and Light Railways Association, in which he 
puts forward a powerful plea for higher rates of speed for 
tramways and light railways. In the course of this letter 
the writer mentions а case in which, when descending a 
hill, the impossible speed of two miles an hour has been 
prescribed as the maximum. These limitations, compared 
with the normal 14 miles an hour allowed to the motorcar, 
he characterises as ridiculous. No such restriction is 
imposed in any other country. Не also very truly claims 
that the electric tramear can go safely at much greater 
speed than any other vehicle which moves on the road. It 
is better under control—it has а greater brake power. 
The injury which low speed limits inflict on both muni- 
cipalities and companies who own electric tramway systems 
is very great, if only from the point of view of the 
operating costs. These in England work out at about 
6d. per саг mile, of which wages aecount for about 21d. 
If the permitted speed were as great as in other countries, . 
this could be reduced to 13d, or a fraction more, represent- 
ing а saving of ai least 14. per car mile, а sum about 
equivalent to the total cost of the electricity to move the 
ear. The writer also shows that the law only allows 
Englishmen to get about 60 per cent. as much work out of 
the same machine as Americans can, in face of the fact 


that the day's work of an electric tramcar in the States ів 


about 160 or 180 miles, as compared with 90 or 100 miles 


in this country. He also contends that the tramcars over here 


are actually condemned to go slowly, lest they should attract 
too many passengers away from the railways, and concludes 
with the observation that tramways in this country are 
rendered more expensive than in any other, by reason 
of the requirements of the Board of Trade and of the 
local authorities. With reference to the comparison 
made by Mr. Benedict of the speeds allowed in England 


with those in America, it is only fair to say that in the 


latter country there are very few curves in the tramway 
systems, which allows of the cars attaining with safet, 
& higher rate of speed than is possible in many cases 
in this country. There are, however, in the States 
many intersections at right angles, and although these 
naturally require а reduction of speed where they exist, 
they do not introduce that element of danger which has 
to be guarded against where sharp curves in the line 
have to be rounded. Moreover, in America, the tram- 
ways, or street railways, as they are termed, radiate out 
of the cities for miles into the open country, where 
high speeds may be indulged in without much risk to 
life or property. d 
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TRAMWAYS AND LIGHT RAILWAYS EXHIBITION. 


After the inauguration in connection with the congress of 
the Union Internationale Permanente de Tramways (reported 
elsewhere) the Right Hon. Gerald Balfour, М.Р, prooeeded 
to open the ond biennial Tramways and Light Railways 
Exhibition. The speeches, which were exceedingly short, 
were completed before we were able to leave the Berners 
Hall. ter the distinguished guest had inspected the 
exhibition & lunch was served to all present. Mr. J. W. 
Courtenay, the chairman of the Exhibition Committee, 
presided, and was supported at the high table by leading 
representatives of the tramway world both in this country 
and on the Continent. 

After the usual loyal toast, Mr. GERALD BALFOUR 
pro “The International Tramways Union.” Не 
said the present age was notable for international con- 

esses, which were practically unknown 50 years ago. 

e trusted that this was a sign of the brotherhood 
of nations. It was on this general ground that he valued 
these international congresses, apart from their special 
functions in bringing together distinguished men who were 
interested in the arts and the sciences and the industries— 
in bringing these men together, and makin 
е with one another, and with the development 
and progress of the industries and arts and sciences in 
which they were interested. Turning to the immediate 
industry represented by the International Union, he 
was afraid that they in that country must allow that 
they had probably more to learn from the distinguished 
friends who had come from the other side of the Channel 
than these had to learn from them. At all events, this was 
what he was assured by a deputation which not very long ago 
he received from the electrical engineers of that country, 
who deplored the backward state of electric traction 
in the United aa Ar attributing it chiefly to legisla- 
tive restrictions. Nevertheless, he ventured to doubt 
whether that explanation was quite sufficient to account 
for the fact, although he was most perfectly ready 
to admit the accuracy of the fact. He hoped, how- 
ever, that this inferiority was not going to last very 
long. He thought he saw signs of an awakening. The 
development of tramway and light railway enterprise 


all over the world might be said to be at the present time 


in its third stage, and it might be of some interest to 
recall how rapid that development had been. Within less 
than 30 years they had seen steam replace animal power 
for the purpose of traction, and they were now seeing 
electricity rapidly replace steam. In this country it was 
not until about the year 1877 or 1878 that any other 
power was used on tramways than animal power. About 


that date a few lines were equipped with locomotives, 


and shortly after steam came in with a rush. But already 
a new and all-conquering power was knocking at the 
gates, and it was a very remarkable fact that the first 
warning note which heralded the approach of this power 
was struck, not in the busy industrial centres of Enyland, 
as one might naturally have expected it to be, but in a 
quiet out-of-the-way part of agricultural Ireland. The first 
electrically-equipped tramway in this country belonged to 
the tramway company of the Giant’s Causeway in Ireland. 
It was a very primitive affair, and the electric current was 
conducted along a low rail which the public were warned not 
to sit upon. He believed they did occasionally sit upon it, 
with very unpleasant results to themselves, and this line was 
worked continually until two years ago, notwithstandin 

that there were numerous accidente, in most of which 
animals, and not men, were the sufferers. It was some 
testimony to the leniency with which the Board of Trade 
imposed its regulations, on the stringency of which 80 
much has been said, that it allowed this company to 
continue running on a system of that description until the 
year 1900, when this primitive system was replaced by the 
overhead trolley system. It was with the introduction of 
the overhead trolley system that the real supremacy of 
electricity was fairly established. He admitted that this 
system was not so quickly appreciated in the United 
Kingdom as it had been by their neighbours, and the 
consequence of that was that they had undoubtedly got a 


them 


little behind. But they meant to make up for lost time, 
and to make good the distance by which they had fallen 


behind. The advantages of cheap and rapid transit were 


coming to be more appreciated in this country, and in 
electrical traction he thought there was the most satis- 
factory solution of that most difficult problem of their later- 
day civilisation—viz., the housing of the working classes 
who thronged their great cities. Не coupled the name of 
M. Janssen, the director-general of the Brussels tramways, 
with the toast. 

Mr. LEON JANSSEN said he had great pleasure in rising 
to respond to the toast on behalf of the organisation of 
which he had the honour to be president—the International 
Union of Tramways. They were deeply grateful to Mr. 
Balfour for his kind words, and he desired to say that, as 
themselves, the absent members of the union throughout 
the world would be delighted when they heard of the 
grand welcome they had received in эе, җый They saw 
before them the results of English work, and they con- 
gratulated them upon the fine results being attained. 

Mr. JAMES SWINBURNE then proposed “ The Tramway 
Industry.” He said that the tramway movement might be 
divided into two parts. It first supplied the need of getting 
about from one part of a town to another, which he might 
вау was а small matter, but it was now gradually supply- 
ing the people with means of getting from the towns and 
cities outside into the country. That did not mean that 
the importance of towns would diminish ; it simply meant 
that the population would ually get evenly spread over 
the country. When they thought of it, the only reason for 
the existence of towns was that people could get about and 
see one another easily ; everything else in а town was a 
disadvantage. Now, those gentlemen present who were 
provided with wealth had the means of getting about 
easily, and, therefore, did not feel the а а of a 
town. Опе of the results of electrical tramway enterprise 
undoubtedly would be that outside large cities scattered 
towns would spring up where working people would live. 
With the toast he coupled the name of Mr. D. Boyle, 
chairman of the Manchester Corporation - Tramways 
Committee. 

Mr. BOYLE, in his reply, looked to municipal enterprise 
to make up our leeway, and gave details of the progress 
of electric traction in Manchester. 

The meeting was closed with a vote of thanks to the 
chairman, Mr. Courtenay. 


In the following notices of the exhibits in the Tramways 
Exhibition at the Agricultural Hall we have not follcwed 
the numbers of the stands, but have arranged the matter 
in the order in which we viewed the various stands, which 
order was largely determined by the fact that we were able 
to get interviews with the prominent engineers in charge at 
the time we went round. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY, who 
have Stall No. 29, have arranged a most complete exhibit 
of the cables, street boxes, tramway feeder pillars, and 


other accessories for which the firm is noted. In connec- 


tion with tramway systems, interest will be taken in the 
high-voltage cables for three-phase work, which the firm 
have standardised, and which have been used successfully 
already on the main routes of the Newcastle-upon- 
Tyne Power Supply Company, and for connecting up 
the Central Electric Company’s works in London with 
those of the Westminster and the Pall Mall Electric 
Lighting Companies. These cables, which are intended 
for high voltages up to, say, 10,000, consist of three 
circular stranded cores, all of which are insulated with 
paper, and then built up into a circular form by means of jute 
packing, and lead sheathed over all. Another interesting 
exhibit which we have not noticed before in the Electrical 
Engineer is the new type of street-box connection which 
Messrs. Callender are now introducing largely for their 
new contract work. In Figs. 1 and 2 we give a half plan 
and section of a four-way box, which shows the details of 
the connectors. It will be seen that the connecting link 
between two cores of the same polarity is made by means 
of a bolt with a shoulder which slips down between 
two vertical forks. The middle of the bolt is square 
in section, and has a hole in which the handle 


THE ELECTRICAL ENGINEER, JULY 4, 1902. 7 


in the illustration can be screwed. A single nut on 
this bolt clamps up the connections, which is much 
simpler than the older method of having a horizontal link 
with а set screw at either end. It also is much less 
: liable to give an accidental short-circuit when completing 
connections. To lift the key for removing the connection 
requires only a vertical pull and hence is not likely to 
make a short-circuit on to the box. Both this key and the 
spanner for slackening the nut are insulated with ebonite 
except in the screw and jaws respectively. The lid of the 
box is arranged with a depth of almost 6in., and the 
makers state that with this diving-bell type the box сап 
be flooded with 6ft. of water without any obtaining 
access to the inside. The firm also show their double- 
sheathed cables for laying at the bottom of harbours, such 
as were used at а number of towns on the East Coast, 
and their street fuse-boxes for tramways, one of which is 
equipped with the Ward fuses, described in one of our 
issues last year. Mr. А. C. Ward, who was then the 
mains superintendent of the Glasgow electrie lighting 
department, has now joined the staff of the Callender 
Cable and Construction Company. An interesting feature 
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Ficas, 1 & 2. — Plan and Section of the Callender Three-Wire Four-Way Street Box 


of this stand is the railing, which is built up of samples of 
cable arranged vertically, with their ends projecting through 
a horizontal brass rail. ; 
Messrs. GRAHAM, MORTON, AND Co., who have the 
advantage of being the holders of Stand No. 1, have their 
exhibit in the entrance hall, consisting entirely of a display 
of photographs illustrating the various types of conveyors 
and labour-saving appliances installed by them for handling 
coal, ashes, and other materials in and about electric light- 
ing and tramway stations. We noticed amongst these 
photographs one of the works at Leeds, at which the firm 
have recently added a second elevator and conveyor. The 
two units now supplied by them, when working simul- 
taneously, are able to lift 80 tons of coal out of the barges 
on the River Aire into the bunkers of the electric lighting 
station. It speaks well for the design of these apparatus 
that the cost of handling the coal in this case works out 
at just about 14. per ton. This cost includes all charges 
from the time the coal leaves the barge until it is fed into 
the boilers. A glance through the interesting photographs 
hung up round the stand leads to the idea that there is no 
universally best system of conveying coal. For instance, 
we noticed examples of the following characteristic types of 


conveyors: rubber belt conveyors, steel belt conveyors, 
push plate conveyors, tray conveyors, and gravity bucket 
conveyors. We understand that some exceedingly good 
work has been done abroad with these indiarubber belt 
conveyors, and that they are specially applicable for places 
in which the cost of transport is of vital importance. It 
is obvious that the method of exhibiting by photographs 
із raally the only one available to Messrs. Graham, 
Morton, and Co., as it would be impracticable to show 
conveyors at work within the limited spaee available for 
each stallholder at the Tramways [xhibition. 

The stand of Messrs. J. HorkiNsoN AND Co., LIMITED, 
only requires a ring steam-pipe to make it complete. The 
backbone of the exhibit, of course, is of steam-valves of the 
parallel-slide type. Of these an erection has been made 
in the form of two vertical uprights supporting a horizontal 
cross-bar. The elements of this construction are valves of 
all conceivable types, and they are all of considerable 
dimension. They illustrate the various positions in which 
these safety valves can be fixed in a pipe range, and the 
numerous ways in which inaccessible valves can be worked 
from the floor-level. In these we noticed several important 
improvements in detail which will be of interest to central- 
station engineers in going through the exhibition. Another 
exhibit consists in the front plate of a 9ft. Lancashire boiler 
intended for a working pressure of 200lb. per square inch. 


кіс. 3. - The Ris Valve as made by Messrs. J. Hopkinson and Sons. 


In this case also the boiler front is equipped with all the 
most modern appliances made by the firm, and we 
especially noticed improvement in the cocks of the water- 
gauges. The object of this improvement is to prevent the 
pin being blown out owing to the thread which tightens up 
the packing becoming stripped from frequent use. In 
connection with the larger straight-through valves there is 
also а modification of the by-pass arrangement, which 
is exeeedingly simple, and prevents a trouble which 


often occurs in practice. ‘Instead of bringing the 
by-pass up the one side of the valves, straight 
across, and down the other side, two right - angle 


bends are made in the rising pipes, which give a by-pass 
of sufficient spring to make up for the difference in 
expansion between the cast steel of the valve bodies and 
the gunmetal by-pass pipes. In this way the leaking in 
the joints, so frequently met with, is entirely avoided. 
The by-pass valve is of the type illustrated in Fig. 3, which 
is known as the R. I. S.“ valve. The letters in the illus- 
tration have the following significance: A is the valve body 
with conical mouthpiece forming metallic joint at Н; В is 
the valve cover, which holds the valve-seat cage, C, in 
position, and forms metallic contact at К, Н, К; C is the 
renewable seat cage; and D the renewable valve. It will 
thus be seen that by removing the cover, D, the seat cage, 
C, and valve, D, are removable from the body, enabling 
new parta to be inserted in about a minutes time, the only 
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tools required being an ordinary spanner. The advantage 
claimed for this valve is that all the joints are made by 
metallic contact without the use of joining materials. We 
need hardly say that the most careful workmanship alone 
allows of the success which Messrs. Hopkinson and Co. 
have attained with this type of removable seating. 

Messrs. G. F MILNES AND Co. have the bulk of their 
exhibits on their own stand, but they also show tramcars on 
the stands of the British Thomson-Houston Company, the 


coming down from the top of the car they do not obstruct 
the exit from the inside. This Bradford car, which is of 
the single-truck type, provides sitting accommodation 
for 22 inside and 29 out. It is mounted on a Milnes 
four-wheel truck, and is provided with powerful slipper 
and wheel brakes. Messrs. G. F. Milnes and Co. are 
especially interesting themselves in the manufacture 
of trucks, of which no less than three distinct types 
are on view at their stand. We found from their 
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Еа. 4. —Car made for Bradford by Messrs. G. F. Milnes and Co., with Reversed Stairs. 


British Westinghouse Company, and Messrs. Witting Bros. 
Of course, in these latter cases the car equipments are 
supplied by the companies in question. We found that 
the single-deck bogie car which the firm has built to the order 
of the Bournemouth Corporation for use on special State 
occasions a most comfortable one for resting in while 
acquiring information from the representative of the com- 
pany. This car is most elaborately finished, the interior 
walls being entirely of Chippendale mahogany, with 
beautiful mouldings and gilt enrichments. Basket 
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representative that they are in favour of а truck 
of four wheels of equal size rather than those of the 
standard maximum traction type. In Fig. 5 we illustrate 
one of these trucks, the workmanship of which appears to 
be all that can be desired. We are informed that the firm 
take great care in the selection of the steel used in their 
construction. In the maximum traction truck the driving 
wheels are 2ft. 6in. in diameter and the pony wheels 
1ft. 8in. The side frames consist of pressed steel with 
flanged section. Spiral cushion springs are provided on 
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Fic. 5.--The Milne Maximum Traction Truck. 


chairs are used throughout, accommodation being pro- 
vided for only 12 persons. After inspecting this car it 
was instructive to turn to one made by the same firm for 
the Tyneside Tramways and Tramroad Company, which 
carries 83 passengers. In this case the “ Milnes exhibition 
stair” is used to obtain access to theupper platform. We were 
struck, however, with the stair which has been used on 
the car for the Bradford Corporation, exhibited on the 
stand of Messrs. Witting Bros. In this case the spiral is 
reversed, as can be seen in Fig. 4, so that when people are 


each side of the axle boxes at the driving wheels. The 
bolster consists of channel steel, with seating for spiral 
bolster springs mounted upon a steel swiug bolster 
suspended from hogie cross-bars by steel links and pins. 
A radial plate is arranged, with top and bottom plates for 
connecting the truck to body of car, and radial side bear- 
ings are fixed at each end of bolster to take any undue 
weight off the car body. A lifeguard plank is arranged at 
the headstock end. 
(To be continued 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The seventh annual convention of the above association 
was opened at the Institution of Mechanical Engineers, 
Westminster, on Wednesday this week, under the presi- 
dency of Mr. J. H. Rider, the electrical engineer for the 


London County Council tramways. At the appointed hour 


(10 a.m.) а large number of the members assembled in the 
lecture theatre of the institution, and received a hearty 
welcome by Sir JohN MoDOUdALL, the chairman of the 


London County Council. As Sir John, in the course of a 


short address, remarked, it was very fitting that the 
chairman of the central authority of the Metropolis should 
welcome the members of the Incorporated Municipal 
Electrical Association. There were many reasons 
for this—perhaps because of self - interest for the 
London County Council were lookin 
things from the president of this association in reference 
to the electrical matters in London. The comfort and 
convenience of electric lighting and of electric tramway 
locomotion were of very great concern to the Metropolis. 
The County Council would look to the energy and the 
skill of the municipal engineers to lead London, so that 
it might make progress in the great branches of the pro- 
fession which this association represented. In London 
they did not get the union together that they would get 
if they were a smaller community, but if they looked at 
the area of the Metropolis some 120 square miles—and 
` eonsidered that in this area there were some five millions 
of inhabitants, they would seo the great need there was 
that their locomotion should be of the very best, and he 
was quite sure it was to the benefit of London that this 
association should meet together with the objeet of con- 
sidering the best means of assisting them to get about 
in their business. Ав chairman of the London County 
Council, he was extremely pleased to welcome the members 
of this association there that day, hoping that they would 
throw some light upon this subject. In London, perhaps 
the greatest problem at present was the housing of the 
working classes, and therefore he looked upon it that 
while the electric light might be for the comfort of the richer 
classes in London, municipal electric tramways, which they 
hoped to see developed very soon, and which he regarded 
as the poor man's carriage, would be for the comfort and 
convenience of the poor. He hoped that this association 
would encourage the municipalities, not only in London, 
but all over the country, to progress and push forward 
electrical matters. Referring to the continual opening up 
of the streets in London for the purpose of laying electric 
light cables and other connections, he remarked that in 
this matter the London County Council were perfectly 
helpless, and, in conclusion, expressed the opinion that 
electrical enterprise would be far better in the hands of 
the municipalities, than that it should be engineered for the 
advantage of companies and not for the benefit of the great 
ommunity. 

The PRESIDENT expressed the sense of 
association for the welcome which Sir 
had given them that day. In proposing a hearty vote of 
thanks, Mr. Rider congratulated Sir John on the honour 
which the King had recently conferred upon him. 

The motion was carried with acclamation. 


Presidential Address. 


BY JOHN H. RIDER, ELECTRICAL ENGINEER, LONDON 
COUNTY COUNCIL TRAMWAYS. 


In occupying the presidential chair at the seventh annual 
convention of the Incorporated Municipal Electrical Associa- 
tion, my first duty is to thank the members for the honour they 
have done me in electing me to such a high and responsible 
position. It is no small thing to be the president of a body 
which is now representative of nearly 150 municipalities in the 
United Kingdom. Taking, as I did, some little part in the 
formation of the association, it has been a matter of great 
personal gratification to me to watch its gradual growth from 
1895, when some 25 engineers modestly formed themselves into 
the Municipal Electrical Association, up to the present, when 
we number not only about 210 municipal electrical engineers 
but also 120 municipalities themselves, among our members. 


titude of the 
ohn McDougall 


for very great 


The record of work done is nota great one. It is fully set 
out in the various annual reports of the oounoil, and I do not 
propose to deal with any of the points here. As the association 
grows, its influence is bound to grow with it, but its sphere 
of usefulness is largely determined by the funds at its disposal. 
This is а matter about which more will probably be said at 
the annual business meeting on Saturday next. There is one 
important feature, however, which has never been mentioned 
in any of the annual reports. I refer to the great good which 
the association has done, and is doing, in bringing not only 
municipal electrical engineers, but also chairmen of committees, 
from all over the country into personal acquaintance with each | 
other. "Valuable though our papers and discussions often are, 
yet, in my opinion, the informal chats, the personal experiences, 
and the comparing of notes which take place'during the con- 
ventions are worth all the rest put together. These are matters 
which do not appear in our printed Proceedings, but, to me, 
they form probably the most enjoyable part of the whole con- 
vention. At nearly all our previous conventions we have had a 
paper from а chairman of committee, and this year one on 
i Repayment of Loans" was to have been given. In con- 
sequence, however, of the subject having been so fully discussed 
at our special meeting in February last, it was decided to with- 
draw it. I hope, notwithstanding this, that the engineering 
matters which will be brought before you in the papers which 
follow will not prove uninteresting, even to the layman. 

One of the subjects with which the municipal electrical engi- 
neer of to-day has to deal, and which has developed in this 
country almost within the life of this association, is that of 
electric street tramways. In 1895 there were but five at work, 
and, with the solitary exception of Blackpool, they were all 
owned and operated by companies. At our 1896 convention I 
read a paper in which the possibilities of a combined tramway 
and lighting load were pointed out, and in which attention was 
drawn to the economies which were likely to result from such 
an arrangement. To-day there are 56 electric street tramways 
in operation which are owned by municipalities, and 16 others 
in progress of construction. Of the former, 28 are, and of the 
latter 11 will be, supplied with current from a municipal 
combined lighting and tramway station. There are also four 
instances in which the municipal station is supplying current 
to tramways owned by companies. These figures bear testimony 
to the appreciation in which the principles of combination are 
held ‘by municipal electrical engineers, principles which this 
association has taken no small part in emphasising from time 
to time. If evidence be required of the economies to be 
obtained from a combined lighting and tramway load, we need 
only turn to a recent issue of the Electrical Times. In a list 
which is there given of those towns holding the record for 
lowest costs, the seven lowest have combined stations. 

Without in any way wishing to draw invidious comparisons, 
І саппо help mentioning two towns, the costs of which are 
analysed in the issue above mentioned. I will refer to them 
here as A and B, and I set out in parallel columns the figures 
relating to each. 


For year ending March 31, 1902. A. B. 
Supply started ............ „ . Oct., 1894 Jan., 1893 
8-c.p. lamps connected ..................... 90,057 150, 550 
Units sold for lighting... 1,121,069 1,490,099 
Units sold for tramways ..................... 1,999,640 — 
Average price кисү for lighting S4id.  .. 8:834, 
Average price obtained for tramways 1:54. sis — 


So far, therefore, as lighting goes, B has a greater lamp con- 
nection, a larger output, and а bigger price per unit. But A 
has a combined lighting and tramway load, while B has a 
separate tramway station. Now let us look at the financial 
results. В has a deficit for the year of £2,783, with a total cost 
per unit of 255d. A has a net surplus f £4.752, and holds 
the record with a total cost per unit of only ‘06d. That these 
excellent results are largely due to the tramways, I am sure the 
authorities at А would be the first to admit. 

With about three exceptions, the whole of the electric tram- 
ways in this country are worked by the trolley system, and ít is 
worthy of note that no company (whose first aim, after all, is to 
pay а dividend) has adopted any other. The Wolverhampton 
Corporation is experimenting with a surface contact system, the 
Bournemouth Corporation is putting down a short length of 
underground side-slot conduit as part of a general scheme of 
overhead traction, and the London County Council has adopted 
the centre-slot conduit for practically the whole of its lines. 
The members of this association are invited to inspect some of 
this latter construction on Friday next. The costs of the road 
construction for these three distinctive types of electric traction 
vary largely according to the local conditions, but are generally 
somewhat as follows—viz. : 
Overhead construction 
Surface-contact construction 
Conduit construction 


25,000 ) per mile of single track, 
10,500 }- including rails and 
15,500] paving in each case. 

In the face of the very great saving in capital expenditure 


which can be made by adopting the overhead system, what are 
the conditions which would warrant the use of the conduit 
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system? In the first place, in my opinion it is not warranted 
unless a car service can be maintained with not greater than а 
two minutes’ headway. The capital charges on the road con- 
struction are so heavy that the only way to bring down the 
coBt per car mile is to increase the number of car miles as 
much as possible, by working the lines for all they are worth. 
Several corporations have recently been considering the use 
of the conduit in a similar manner to Bournemouth— 
viz., for а small portion in the centre of the town, with the 
overhead system outside. I do not think the conduit is 
warranted under such circumstances. Certainly the additional 
cost for such a short length may be very small when compared 
with the cost of the whole length. But is it worth while 
burdening the undertaking with а combined system merely for 
sesthetic considerátions? It may be argued that such combined 
systems are working satisfactorily in Washington, Paris, Berlin, 
and other places, and that the change from the conduit to the 
overhead wire, and vice versd, can be made in a very few 
seconds. That is quite true, but they mean (1) the constant 
additional labour of at least one man at each changing place ; 
(2) the carrying of the idle trolley over the conduit section ; and 
(3) either separate machines and feeders for the conduit con 
ductor bars, or the permanent earthing of the negative bar 
because of the rail return of the overhead section. 

With regard to the carrying of the idle trolley over the con- 
duit system, this is quite an easy matter when single-decked 
cars are used, as the trolley arm can lie down flat on the car 
roof, and thus hardly be seen. But with double-decked cars 
there are several practical difficulties, since the arm must be 
kept out of the way of the passengers. The use of separate 
machines and feeders for the conduit seotion means con- 
siderable additional expense, but this cannot be avoided, if the 
advantages of an insulated negative conductor bar are to be 
retained. The abandonment of the overhead for any other 
system, merely for wsthetic reasons, is, in my opinion, not 
justifiable. The examples of overhead construction, to be seen 
in several towns in the United Kingdom, are anything but 
pretty. Some of them are even ugly. But that is the fault of 
the designer, and not of the system. It is perfectly easy and 
practicable to design and erect an overhead line which shall 
look well in almost any locality. Neat, and even artistic, work 
costs very little more than rough and unsightly work. 

When, then, are we justified in adopting the conduit system ? 
(1) When the traffic over the lines is во great that the heavy 
capital charges do not make any serious addition to the costs per 
car mile. This is a condition of things only met with in 
metropolitan cities, and, after all, is no reason why the over- 
head system should not be used. (2) When the powers for the 
tramway can only be obtained on the condition that the conduit 
is used. (3) When the system of lines is во complicated that 
the overhead construction becomes cumbersome and dangerous. 
Both (2) and (д) are again controlled by (1), since, unless the 
traffic can be guaranteed, the line cannot pay, and had, there- 
fore, better not be constructed. One of the principal difficulties 
in designing neat overhead construction is that of guard wires. 
Many an otherwise neat line is entirely spoiled by them. Acting 
apparently with a view to the safety of the public, but really 
to protect the telegraph and telephone interests, the Board of 
Trade has recently issued а new set of regulations, based prac- 
tically upon those adopted by the Post Office. In order to hear 
the views of the various tramway authorities upon these regula- 
tions, а conference was held а week or two ago at the offices of 
the Board of Trade. On the advice of the officials of the Post 
Office, and of the National Telephone Company, the Board of 
Trade refused to allow the principles of guard wire protection 
to be discussed, and would only permit remarks on the various 
regulations which were proposed. As is well known to 
those with the largest experience in overhead traction 
work, guard wires may be а protection in some few 
cases, but in the large majority they are the means of causing 
the very accidents which they are intended to avoid. Being 
of necessity only small wires, they are a constant trouble 
to maintain. They are very liable to break when heavy 
telegraph or telephone wires fall upon them. 

A number of automatic devices have recently been placed 
upon the market, with the object of cutting off the current 
should any other wire fall across the trolley wire. But neither 
guard wires, nor any of these devices, strike at the root of the 
matter, which is to prohibit entirely uninsulated wires of any 
kind 5 the trolley wires. If telegraph and telephone 
wires must be erected overhead, they should only be allowed 
to cross the streets at right angles, the spans should be kept 
exceedingly short, and the wires carried as high up as possible, 
in order that a broken wire may not reach the street. They 
should be insulated at such crossings, and, if guards are insisted 
upon, in addition to the above, they should be provided by a 
netting or similar arrangement under the telephone wires, and 
not over the trolley wires. The recent accidents whith have 
happened in Liverpool and other towns have been caused just 
as much by the telephone wires as by the trolley wires, but in 
the mind of the public they are called trolley-wire accidents, 
and nothing else. If local authorities would insist on all tele- 


phone wires being placed underground, there would be no 
necessity for guard wires or such like unsatisfactory half 
measures. 

Before bringing these somewhat rambling remarks to a con- 
clusion, perhaps ji may be permitted to say a fow other words, 
more particularly to our younger engineer members. A visit 
toa number of electricity works in this country leads one to 
the conclusion that in too many cases plant of too small a size 
has been put in. By this I do not mean not enough plant, but 
generating sets for too small an output. Those responsible for 
the design of the works did not seem to have been very sanguine 
as to the future of the undertaking, and so they put in seta for 
as small as 50 kw. output, and in some cases even smaller. 
In the course of а few years, when the station has grown, 
these sets have become too small, and are either never used 
or are sold at а loss. Surely, if we expect the business of 
electricity supply ever to approach the extent of gas supply, we 
should lay out our power stations on generous lines, and put in 
plant with an idea to its future economical use, rather than to 
its suitability for just the number of customers we may have 
for the first year or two. I do not mean that we should put in 
plant enough to supply the town for the next 10 years. Such 
a thing is the prerogative of those gentlemen who are paid by 
commission. But we should select such sizes that they will 
form a useful part of a well-designed whole, even though they 
may be apparently much too large for immediate pure 
The generating stations which we are able to visit and th 
systems which we are able to inspect during our conventions 
are great object lessons to us. We can learn not only how to 
improve our own works, but also, in many cases, what to 
avoid. No one among us has а monopoly of skill or ideas, 
and the most able can learn something, even from the 
beginner. Electrical engineers are too apt to stay at home, 
to be content with their own plant, and to become even 
fossilised. In such a progressive science as eleotrical engi- 
neering, we must keep up with the times, or we shall certainly 
fall behind in the race. My advice to the municipal electrical 
engineer is to travel (at the expense of somebody else, if he 
can), to inspect other people's stations and systems, and to 
discuss with other engineers the numberless points which arise 
in everyday work. This association has already done a great 
deal in affording facilities for this. I know what it has done 
for me, and I cannot think I am alone In the matter. 

I thank you, gentlemen, for the patience with which you 
have listened to these wandering words of mine, and I hope 
that this, our seventh annual convention, may no less 
enjoyable and instructive than those which have preceded it. 


After а vote of thanks to the president, the following 
paper was read : 


Double-Current Generators and their Application. 


BY E. T. RUTHVEN-MURRAY, ELECTRICAL ENGINEER TO THE 
WILLESDEN DISTRICT COUNCIL. 


Previous to the year 1896 it might be said truly that con- 
tinuous-current distribution was only employed when a small 
compact area had to be supplied. The superior limit of low 
pressure for continuous current, as defined by the Board of 
Trade regulations, then stood at 500 volts, and already many of 
the larger undertakings had reached the limit of economical 
supply from thelr existing works. It having been recognised 
that the limit of voltage set was undesirably low, and that it 
might be increased with safety to the public and the consumer, 
and to the mutual advantage of both the latter and the 
proprietors of the undertakings, the Board of Trade was 
petitioned to amend the regulation defining the limit of low 
pressure. After a lengthy conference with the engineers in 
charge of supply works and others interested, the definition was 
amended to read, Where the conditions of the supply are 
such that the pressure may at any time exceed 500 volts if 
continuous, or 250 volts if alternating, but cannot exceed 
5,000 volts whether continuous or alternating, the supply shall 
be deemed a high-pressure supply.” It appears at first sight 
that alternating-current distribution is handicapped, but this is 
not the case, since the first regulation provides that the 
pressure of a supply delivered to any consumer shall not exceed 
250 volts at any pair of terminals, except with the express 
approval of the Board of Trade.” From this it is evident that 
a three-wire, continuous-current system with 500 volts across 
the outers is a low-pressure system, but a three-wire alter- 
nating supply with the same pressure is a high-pressure system. 
If, however, the middle wire is earthed and only one outer 
conductor is brought into each consumer’s premises so that the 
250-volt limit cannot be exceeded, the supply is at low pressure. 

The alteration of the limit to 500 volta enabled existing 
works to double their supply pressure and to deliver four times 
as much power from their existing mains with the same line 
loss as before and without additional capital expenditure. But 
what was perhaps more important, is that it also enabled supply 
to be economically given to consumers four times as distant 


* — — 


from the works, and by this circumstance it opened a new field 
for continuous current. The satisfactory result has been a very 
large increase in the number of works supplying on this system. 
But many of these are now find the limitations of direct 
supply, and a flexible and economical means of dealing with 
the increase in area, output, and number of consumers is being 
eagerly sought. 
One method of d with the inorease is to build additional 
5 works, but is neither an economical nor a satis- 
aotory sclution of the difficulty. The advantages of concen- 
trating plant e works and in large units is being more 
and more adii riy and a scheme in which this is possible 
will generally secure erence. It mes economical to use 
high - pressure tran ion to the more distant of the area 
of supply, and for this purpose either continuous or alternating 
current may be employed. The former is either generated in 
special machines delivering the full-line pressure, or by lower- 


voltage machines connected in series. Obviously the high- 


tension machines are the more convenient and efficient arrange- 
ment, although a considerably higher line pressure has been 
obtained safely from armatures in series. It is probable that 
5,000 volts is the safe limit of pressure to generate in a single 
armature, since at a sa ГУШ preasure the of flashing over on 
the commutator is considerable. 

Alternating current, elther single or polyphase, is generated 
elther by simple alternators or by double-current dynamos, the 
latter being machines designed to supply alternating or con- 
tinuous current from one armature. generated at low 

ure, step-up transformers are used to get any economical 
ine pressure required. The necessity for supplying beyond the 
economical limits of low pressure generally comes у, 
and the tendenoy is, therefore, to put in small unite of the 
special type of plant chosen when the demand arises. The 
double-ourrent machine may be put in for use entirely as a 
oontinuous-current dynamo until the necessity for long-distance 
transmission оа 16 to be employed ая ап alternator, and 16 
therefore may installed even in the earliest days of the 
undertaking. In construction, such а machine is identical with 
з rotatory converter. It may be regarded either as a continuous- 
current dynamo with the addition of slip rings, from which 
alternating current may be taken, or as an alternator with the 
addition of а oommutator, from which oontinuous current may 
be taken. It is, of course, well known that every armature 
generates alternating current, and that to obtain continuous 
current а commutator must be used to cause the generated 
currents to flow always in one direction. In the case of the 
double-current dynamo, as the armature windings are oon- 
neoted to both commutator and slip rings, both alternating 
and oontinuous current may be taken simultaneously from the 
machine. 

The frequency, or periodiolty per second, of the uncommu- 
tated current generated in the armature of a two-pole dynamo 
will be the same as the number of revolutions per second, во 
that in the case of a machine running at, say, 575 revolutions 
ре minute, it will be 6:25. In a multipolar dynamo there will 


as many periods per second for every revolution of the 
armature as there are pairs of poles, therefore 
Frequency per second .Doles x revolutions per minute 


60 x2 

Frequencies of less than 25 per second have seldom, if ever, 
been used, but 25 periods per second not only has been recom- 
mended by the Institution of Electrical Engineers as the lower 
uniform standard frequency for use, but possesses many 


advantages for the purposes recommended in this Pr r. To 
obtain this frequency only certain speeds are avallable, since 
it will be seen the product of pairs of poles x revolutions per 
minute must be 1,500, therefore : | 
А. 2-pole dynamo would require to run at 1,500 revs. per min. 
4-pole " » » 750 „ 
6-pole „э „э „„ 500 39 
8-pole 7 „э ” 5795 И 
10-ро1е 39 57 557 500 39 
12-pole » 39 9 200 , 
14-pole » » „ 214 » 
and so on. 


To obtain a single - phase alternating current from the 
armature of a two-pole dynamo, two tappings must bé made 
180deg. apart ; for two-phase, four tappings 90deg. apart ; for 
three-phase, three tappings 120deg. apart ; ог if the dynamo is 
of multipolar type, there must be the same number of tappings 
and the same angular relationship per 560 electrical degrees or 
per pair of poles. : 

The relationship of the continuous and alternating virtual 
voltages and currents is practically fixed, and will be as shown 
by the following diagrams, if it be assumed that the magnetic 
flux is distributed as a sine function with respect to the 
periphery of the armature, and that the circuits are non- 
inductive. In applying these figures in actual practice, drop of 
voltage due to the resistance of the winding must be allowed for. 

Figs. No. 1, No. 2, and No. 3 are respectively the cases of 
single-phase, two-phase, and three-phase, in which 
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V = E.M.F. between continuous-current brushes ; 

A = current from continuous-current brushes ; 

v = virtual volta between adjacent alip rings; 

а = шм мире in armature winding between adjacent 
P rings ; 

ae = virtual amperes flowing to external circuit from each 


slip ring ; 
n = number of slip rings. 


Fie. 1. 
for obtaining these values are as 


The general formule 
follows—viz. : : 
v = Vein 

J/ 3 ^ 


4, 42A 


т 
nsin — 
^ 


. т! 
ae = 2 а sin. 
1 


v 
8 


Fie. 2. 
For single- phase double-current generator or rotatory con- 
verter : | 
(n = 2) 
‚= V. sin 90deg. - = ‘707 V 
2 72 
2A N2 
а= vi же. A ='707А 
2 sin — 
n 


Fic. 5, 


For two-phase double-current generator or rotatory converter : 
(n = 4) 


V V 
v = — Bin 45deg.— - —:5 V 
E: 2 


__ 42A A5 4 


A ein 45deg. 2 
а е = 2 a sin d5deg. = _А._ = 707 А. 


19 


For three-phase double-current generator or rotary con- 
verter: , 
(n = 3) 


J5 V 


ү 
v= in 60deg. = == 612 V 
NE 98 7 0 J? 


3 віп 60дер. 34/3 


se "ETE: 2 A—'043 А. 


а= 


ul The ratio of the alternating to continuous voltage will remain 
practically constant as in the case of the oontinuous-current 
motor-generater, in which a double-wound armature rotates in 
a single field, and any variation required must be obtained by 
the use of regulators in conjanction with the transformers. 

The double-current generator may have either separate, shunt, 
or compound field excitation. If the machine be required to 
supply both lighting and traction circuits simultaneously, or 
other similar rapidly varying loads, separate excitation will give 
the best regulation. It is also of great importance that the 
engine should govern as closely as possible consistent with good 
parallel running of the dynamo as an alternator, and that the 
turning moment should be even. If rotatory converters or 
synchronous motors are to be operated from the circuits, expe- 
rience shows that the maximum variation from absolutely even 
angular velocity must not exoeed one-fourth of 1 per cent. per 
revolution. Fig. 4 represents diagrammatically а compound- 
wound double-current generator, with three-phase, mesh- 
grou , step-up transformers for supplying the transmission 


ines 


Fie. 4 


The slotted-core, drum-wound armature, as used in most 
modern continuous-current dynamos, is especially suited for 
generating alternating current at low pressure, since by reason 
of the distributed winding the voltage curve will be very nearly 
a sine curve, and the armature reaction will be much less than 
in the usual monotooth alternator windings, and the regulation 
will be much better. The latter type of winding frequently 
results in a saw-tooth curve, which, having a higher maximum 
value, will subject the insulation of the cables, transformers, 
eto., to greater stress. Demagnetisation of the fields due to 
lagging current, arising from an inductive load, is also minimised 
in the distributed type of winding. 

From every point of view the double-current dynamo is a 
good alternator, but mechanical considerations make it a less 
vasy ‘problem to commutate for continuous current if the 
voltage is not low. This arises from the fact that the peripheral 
speed of the commutator must be kept within practical limite, 
80 that there may be no risk of the segments buckling on the 
one hand, but, on the other hand, the voltage between adjacent 
segments and the width of these must be such as to ensure 
satisfactory operation. The problem, although by no means 
very simple, has been successfully solved by a few engineers 
who have built this type of machine. Its special sphere of 
usefulness is in the economical supply of large areas in which 
continuous current is to be distributed. It may be employed 
with advantage where otherwise separate continuous and alter- 
nating machines would be put down, and by its employment 
economy in both capital expenditure and running expenses will 
result. The former, because one such machine will be a spare 
for either class of service, and the latter because by combining 
the outputs larger units of plant may be adopted, since it is 
quite feasible t? take continuous and alternating current from 
the same machine simultaneously. 

. А number of large double-current generators are now in use 
in America for both lighting and tramway service; in several 
cases the frequency of the alternating current being 60 per 
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seoond. It is within the writer’s knowledge that there will 
shortly be at least four electricity supply works in this country 
using double-current machines. e largest wil be of 
1,200 kw. capacity. Three generators of this size—32-pole 
machines running at 94 revolutions per minute—are being put 
down to operate the Mersey Railway. The frequency will be 
25 per second, and the continuous-current voltage 650. 

he author is putting down twò 300-kw. double-current 
generators at the present time, some particulars of which may 
be of interest. Esch dynamo will deliver coutinuous current 
from the commutator and three-phase alternating current from 
the slip rings, and is capable of giving (1) the full output as a 
continuous-current dynamo with either shunt or compound 
excitation ; (2) the full output as a three-phase alternator ; 
(3) any proportion of continuous or alternating current up to 
the full output of the machine. Esch machine will carry 20 per 
cent. overload for two hours, 40 per cent. overload for short 
periods, and, while delivering fall load on either alternating or 
continuous current side, will be capable, at the same time, of 
delivering 50 per cent. of full load on the other side for one 
hour without injurious heating. From no-load to 20 per cent. 
overload, collection will be sparkless with no alteration to the 
lead of the brushes. The working pressure on the oontinuous- 
current side will vary between 480 and 560 volts as shunt, and 
500 to 550 volts as compound, the voltage on the alternating- 
current side being `б1 per cent. that of the continuous. The 
dynamos will be 12-pole, running at 250 revolutions per minute, 
and the frequency will be 25 per second. At a later date the 
author hopes to give some particulars of the performanoe of 
these machines, and also of the rotatory converters to be used 
in conjunction with them. 

Where step-up transformers are required to raise the alter- 
nating voltage for transmission lines, three-phase will be 
preferred in most cases. From the unalterable ratio of the 
alternating and continuous current voltages, it is evident the 
excitation of the machine must be varied to meet the needs of 
one class of output only, and it will probably be found most 
convenient to regulate the field for the continuous-current output 
as if the machine were a simple continuous-ourrent dynamo. 
The regulation on the alternating circuits may be then effected 
at either end of the transmission line, as may be most con- 
venient. Unless a very high line voltage is employed, it is 
preferable to arrange the transformers in mesh conneotion 
rather than star, with the transformers fused at both ends of 
each winding, as with this arrangement the supply may be 
maintained to two-thirds full output on the remaining trans- 
formers and lines in the event of one transformer or line failing. 
For the transmission lines multiple-eore cables should be used; 
concentric cables, by reason of the difference in the conductor 
capacity, give rise to troublesome unbalancing effects. To 
convert the alternating current to continuous at the sub-stations, 
motor-generators (having either indaction motors or synchronous 
motors), or rotatery converters may be used. An advantage 
possessed by the motor-generator is that the full line pressure 
may be taken, in many cases, into the motor and the use of 
transformers avoided. The induction motor enables easier 
starting from the alternating-current side, but will produce a 
lagging current. The synchronous motor may be excited to 
give unity power factor at all loads, as by under-exciting the 
fields a lagging current, and by over-exciting a leading current, 
will be produced. The effect of the former on the generator is 
to weaken the field strength, and of the latter to increase it. 
As a wattless current reduces the useful output of both plant 
and mains, it is very desirable to secure a good power factor, 
which may be obtained by the use of either synchrunous motor- 
generators or rotatory converters. 

The motor of a motor-generator set may obviously drive a 
dynamo of any type—series, shunt, or compound wound—or а 
pair of dynamos for balancing on a three-wire system. The 
efficiency of the combined machines will not be so high as if 
a rotatory oonverter and group of step-down transformers is 
used by from 5 to 7 per cent., although the voltage of the con- 
tinuous-current machine will be quite independent of the varia- 
tions on the alternating circuit. When rotatory converters are 
used, step-down transformers must form part of the equipment, 
and where lighting service. is given, in which widely-varying 
voltages are required, special apparatus must be used either on 
the step-up transformers to the line or on the step-down trans- 
formars to the rotaries to get this variation. In one arrange- 
ment tappings are taken trom either the primary or secondary 
winding of the transformer, and connected to a multiple-contact 
switch of somewhat similar design to a battery regulator. The 
contacts must be numerous, so that the increase or decrease in 
the secondary pressure, as the switch is moved from contact to 
contact, and the ratio of the transformation is varied, is not 
noticeable. 

Another arrangement may be employed, in which the trans- 
formers are of the usual constant-ratio type, and induction 
regulators are used to increase or decrease the pressure by pro- 
ducing а change in the phase relation of the primary and 
secondary voltage. This regulator is practically an induction 
motor with a very small air-gap in which the rotor does not 
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revolve by itaelf, but may be moved thro a small angle. 
The secondary winding is ор the stator and primary on the 
rotor. With this arrangement а perfectly gradual variation of 
voltage is obtained, although the range of variation will be less 
than in the method previously described. There is a very 
interesting application of the rotatory converter aud also of the 
double-current generator for balancing on a three-wire, con- 
tinuous-ourrent oircuit. If the alternating-current circuite of 
either machine are qonneoted to atar-grouped transformers, the 
middle wire of the three-wire circuit may be taken to the 
centre of the star, and balancing be effected in the machine. 
With transformers suitably proportioned and wound, an out-of- 
balance current up to as much as 75 per cent. of normal 
full load capaoity of the machine шау be dealt with in this 
manner. in the matter both of efficiency and cost the rotatory 
converter, including the necessary transformers, will show a 
considerable advantage over any type of motor-generator, and 
either or both m used to convert the alternating to can- 
tinuous current. “The rotatory converter has also an enormous 
overload capacity which renders it invaluable in certain cases. 

Within the 1 of this short paper no attempt has been 
made to deal exhaustively with the whole problem of combined 
continuous and alternating stems, as the author's main object 
has heen to dizeot attention to some of the uses and advantages 
of the apecial type of machine known as the double-current 
generator. 


The PRESIDENT, in calling for discussion on the above 
paper, complimented the author on bi? work, and remarked 
that although he had made use of a great number of 
formule and expreesions—such as =, y, z—the excellent 
quality of the paper would have been lost if these had 
been omitted. 

Mr. C. H. WoRDINGHAM remarked that the author was 
also the thon. searetary of the association, and he wished to 
congratulate bim on the extremely neat way in which the 
papers to be read at this conference were presented this 
year. Bound into one complete volume they were 
extremely handy and useful. As to the paper in 
question, the author һай done very valuable service 
in bringing forward the merits of a double-current 
machine. It certainly was very little known in this 
country, and it was rather a surprise to him to find 
from the paper that there were already four stations in 
which these machines һай been put down. It would be 
interesting to know whether the designs of these stations 
were English, or whether they originated from abroad. For 
а long time ће himself had been very much surprised with 
the merits of the double-current generator, but he did not 
think ‘he could add much to what had been stated in the 
paper. it certainly was most attractive to be able to have 
one machine to do everything, and it obviated the necessity 
in distributing over wide areas of having separate isolated 
machines. He was rather interested to find that Mr. Murray 
һай assumed that the only current worth distributing was 
continuous ourrent. He need hardly say that he entirely 
agreed with the author on that point. He was not so sure 
as to the merits of a single station in all cases. One might 
say this, however, that there were certainly cases in which 
the single station was the best that could be adopted, and 
in such gases it did seem to him that the double-current 
generator. was-the right machine to use. The author seemed 
to have an open mind as to the relative merits of motor- 
generators and rotary converters. He did not appear to 
entertain that extraordinary prejudice against rotary con- 
verters which many in this country had. It was interest- 
ing to note, however, that they had to pay for this prejudice 
іп а loss of efficiency of from 5 to 7 per cent. The chief 
difference between the motor-generator and the rotary 
converter was the serious difficulty of regulating the 
pressure with the latter machine. He thought probably 
the best solution of this difficulty was to keep the loss 
of pressure in all the lines very small, to have the 
sub-stations close together, to employ heavy distributing 
network, to have as few low-tension feeders as possible, 
and where you must have a large variation of pressure, to 
employ boosters. Of course, if it were possible to keep 
the pressure so low that ıt was not necessary to employ 
any of these special methods, all the better. Mr. Murray 
had stated that he was about to instal some of these 


machines Personally he should look forward to the 
results of their performance with the greatest interest 
Mr. A. B. Mountain, of Huddersfield, said he was 


naturally in opposition to Mr. Wordingham, and he rather 


thought that the disappointing thing about this paper was 
ds they bad two distinat засну He should like to see 
one only. He did not think the arrangement would work 
well if you were generating both continuous and alternating 
currents at the same time. He did not see how you were 
going to regulate the pressure at the outlying districts. 

e, for instance, you required to increase she pressure 
on the alternating side, it not being necessary to increase 
the pressure on the continuous side, but. you wanted to 
increase the field which would do this. He should like to 
ask Mr. Murray to say how this regulation is done. 

Mr. W. B. Esson was most surprised to hear from Mr. 
Wordingham that continuous current was the only ourrent 
worth distributing. He was bound to say that. coming 
from the lips of an eminent electrical engineer, this was a 
very extraordinary thing to say. "The remark was worthy 
of an electrical Rip Van Winkle. The only ble justifica- 
tion for it was that up to the present they had been unable 
to use alternating current for tramway purposes. Mr. 
Murray had said nothing in the paper about three-phase 
currents, and һе? (Mr. Esson) assumed? that this was so 
‘because there was no distribution with three-phase currents 
worth speaking about. With regard to the question of 
balancing, he maintained that the best way of accom- 
plishing this was by using a fourth wire, and so reduce the 
section of the mains by 60 per cent. # е did not consider 
that Mr. Murray’s arrangement of the double-current 
machine was a good one, for the simple reason that you 
wanted to regulate your alternating pressure quite inde- 
pendently of the continuous current. The most obvious 
way of doing this was to boost up or boost down, as the 
case might Бе, the alternating current by passing it through 
an alternating armature and exciting the field magnete. 
He added, in conclusion, that he protested generally against 
converting into continuous current at all. 

Mr. Н. FARADAY PROOrOR, of Bristol, had no oriticisms 
to offer, but he asked a question with regard to a oertain 
remark in the paper to the effect that if rotary converters 
or synchronous motors are to be operated from the circuits, 
experience shows that the maximum variation from abso- 
lutely even angular velocity must not exceed one fourth of 
1 per cent. per revolution.” He wanted to know whether 
that law held good, no matter how many poles or cycles 
there might be in the current. He should have thought 
that the percentage variation would have varied more as 
regards the angle between poles thap as regards the 
percentage of the whole revolution of the machine—bthat 
was to say, taking a high frequency, he should have 
thought that a less angular variation would have been 
permissible than with a two-pole machine. 

Mr. A. S. BARNARD referred to the author's remark that 
the special sphere of usefulness of the double-current 
generator was in the economical supply of large areas in 
which continuous current was to be distributed. He 
thought that this was quite open to question. Many engi- 
neers would say that large areas where continuous current 
had to be distributed were best served by separate 
generating stations ; others would favour continuous-current 
high-tension stations. He, however, agreed that the 
double-current generator could be employed with advan- 
tage where otherwise separate machines would have to be 
put down. Не was much interested in this paper, because 
of the way it set forth some of the advantages of three- 
phase work. 

Mr A. GAY, of Islington, remarked that the paper went 
a “long way towards " fulfilling a prophecy whioh he made 
some years ago. Asked what was the future system for 
electrical distribution, he replied, “ High-tension-low- 
tension-alternate-continuous-current system.” He could 
not help thinking that that prophecy would be fulfilled, if 
not immediately, certainly before very long. This was a 
subject of very vital importance, and one which he was 
very pleased had been brought before this association. He 
only hoped that the suggestions in the paper would be 
fully considered, and that great fruit would be the result. 

Мг. L. ANDREWS, of Hastings, asked Mr. Esson what 
was the gain in using a rotary booster for alternating 
currents over the ordinary stationary booster? Was it 
merely that the power factor of the stationary booster was 
so low, or was there any other gain ! 
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Mr. Esson explained that if you wanted to raise the 
pressure of an alternating current, you simply put it through 
the armature. 


Mr. ANDREWS: Surely that could be done with a 
stationary booster 
Mr. RAPHAEL was sorry to note that so little had been 


said by municipal engineers about the double-current gene- 
rators. The discussion had rather turned upon side issues. 
Very little was known or circulated about these machines 
before Mr. Murray's paper. The whole object of the 
double-eurrent generator was to obviate the necessity of 
having another machine. But unless you were able to 
employ the system of balancing which the author mentioned 
briefly in his paper, you must have, in addition to the 
double-current generator, a balancer for the district taking 
continuous current. There was not much difference in 
expense whether you put in a steam-driven balancer or a 
motor-driven balancer, and in that way you saved the 
continuous-current machine. 

Mr. SCOTT, a member of the American Institute of 
Electrical Engineers, considered the paper a most interest- 
ing one, as it touched upon one of the questions of electrical 
engineering which excited discussion not only in America, 
but in England. He took it that they in America had 
rather the advantage of English engineers, so far as prac 
tical use of generators of this type was concerned. The 
paper iteelf had covered the general question in a very 
adequate manner. Really, the double-current generator 
was а very commonplace and sensible machine, апа the 
pn value of it would appeal to those laying-out plant. 

ile both the continuous current and the alternating 
eurrent were most valuable, neither of them would do 
everything that was required, and if one could be made to 
help the other it was а most excellent arrangement. Ав 
regards American practice, all the larger plants that 
were being laid down for supplying direct current were 
putting in alternating generators. ‘These were principally 
or supplying energy to electric railways. Taking the case 
of the Edison Company, they were now putting in large 
alternators in their lighting stations, ranging from 3,000 kw. 
to 5,000 kw. Alternating currents were generally used to 
get from one large generating centre to а number of dis- 
tributing points, but there were other conditions, such as, for 
example, where both alternating current and direct current 
had to be supplied from one plant. The condition often 
arose where direct current had to be distributed over a 
certain portion of an area and alternating current in the 
outlying distriets. In cases of this kind the double-current 
generator was very advantageous. Again, where direct 
current had to be supplied to a number of points, as was 
contemplated in the scheme described in the paper. the 
generators could distribute their current immediately and 
also supply direct current to distant stations. This method 
was in use in anumber of small railway plants in the States. 
In other cases the double-current generator was advan- 
p da where there was a shifting load. These were only 
a few examples to show that this machine was now used 
to solve many problems which were otherwise quite 
insoluble. In America the rotary converter was largely 
used, and had proved itself to be a very excellent machine. 
He was rather inclined to think that it must be somewhat 
through ignorance of its capabilities that there were certain 
poe ices in this country against this type of apparatus. 

ith regard to the induction motor, he remarked that it 
was a type of apparatus which was most simple, and would 
stand wear and tear more than any other type of electrical 
machine. In conclusion, he expressed the opinion that the 
double-current generator would be found of greater use in 
this country than even in America. 

"The PRESIDENT thought that Mr. Murray was to be 
congratulated on being practically the pioneer in this 
country of the use of double-current machines, and he 
wished him every success in his use of them. While he 
quite agreed with the principle of his distribution, say 
the possibility of being able to send out direct current 
into the immediate vicinity of the station, and at the same 
time to transmit high-tension three-phase currents to other 
parts of the district, he was not altogether in agreement 
with the author that the double-current machine was the 
right thing for the purpose, After all, it was nothing 


more than a rotary converter steam-driven. For a sub- 
station the rotary converter was the right thing, but 
when you came to couple it to a steam-engine you 
brought another difficulty in—i.e, the speed at which 
you could drive the combination. The trouble was 
that you could not get your periodicity because you had 
not enough poles on the machine, and if you increased the 
number of poles in order to get a frequency of, say, 25, in 
his opinion you would get a bad alternator and a bad 
direct-current generator. The double-current machine was 
practically a compromise between the two, and numerous 
troubles would arise from it. He had to tackle a question 
of this kind at Plymouth, and in that case he employed a 
distinct generator for the continuous-current side and a 
distinct alternator at the other end. In his opinion, there 
was very little extra expense in putting in two separate 
machines together, each the best db its kind, over installing 
one double machine. He thought in any case that the 
extra expense was warranted. 

Mr. RUTHVEN-MURRAY, in reply, stated, with reference 
to Mr. Wordingham's question, that the four stations that 
were proposing to use these special machines were those of 
the Mersey Railway, Willesden, St. Pancras, and Trafford 
Park. He believed that in the latter case it was experi- 
mental. Several speakers had raised the question of the 
regulation of the pressure. Mr. Wordingham had referred 
to the fact that in transformers of large size the middle 
contact switch would be very cumbersome, but this 
difficulty was easily overcome by a special arrangement 
of the switch. Mr. Esson зона, ‘wished him to 
admit that he believed in alternating currents for distri: 
bution as well as continuous. e could not agree 
to this. He was rather inclined to agree with 
Mr. Wordingham that there was nothing else worth 
distributing but continuous current. As regards three- 
phase currents, the subject was hardly raised by the 
paper, and that was why he had said nothing about it. 
Then Mr. Esson had pressed the advantages of the induc- 
tion motor, and also contended that his (the author’s) 
scheme of regulation was bad. Mr. Esson preferred to 
regulate by an alternate-current booster. He (the author) 
knew that arrangement was in use on the Berlin tramways, 
but he did not consider it a good arrangement. Practically 
you had two machines, and the expense was about the 
same as that of a motor-generator. Mr. Scott’s remarks 
were very valuable. Не (the author) was struck with the ` 
fact that he rather favoured the use of induction in 
preference to synchronous motors. He should like to ask 
him whether his objections to synchronous motors applied 
to rotary converters as well? 

Mr. ScorT said his objections were common to beth 
synchronous motors and rotary converters, and that was 
why he favoured the induction motor. 

Mr. Murray, in concluding his reply, referred to the 
fact that the president thought that with the double-current 
generator neither the alternator nor the direct-current 
generator would be good. Of course, he (Mr. Murray) was 
not able to speak from experience, because his machines 
were not yet installed, but he could assure the meeting 
that he entertained no nervousness in regard to their 
performance, or that they were good machines both as 
alternators and direct-current generators. He thought the 
president’s objections were more theoretical than practical. 


High-Tension Continuous-Current Systems. 
BY A. S. BARNARD, CITY ELECTRICAL ENGINEER, HULL. 


A few years ago the expressions high and low tension 
systems were practically synonymous with alternating and 
continuous current systems. A high-tension system implied a 
single-phase alternating generator supplying from house to 
house through separate transformers fixed for each consumer 
or group of consumers. Equally à continuous-current system 
implied continuous-current dynamos generating at a pressure 
of probably 200 to 250 volts, supplying the low-tension network 
to which the service cables were attached, there being no inter- 
mediate machinery between the dynamos and the lamps on the 
consumers’ premises. S» far as regards the distributing network 
and appliances on constmers’ premises, continuous current 
now seems to have completely beaten alternating current out of 
the field ; and, on the other hand, in the matter of generators 
and feeders to the network, the alternating current appears to 
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be rapidly becoming universal, though generally three or two 
phase plant is installed instead of single-phase. 

The object of this paper is to show that those engineers who 
have pinned their faith to continuous-current plant are able to 
offer a reliable alternative to the three-phase generator and 
transformer. As far back as the year 1890 direct-current 
generators and transformers working at a pressure of 1,000 
volts, were installed at the Crystal Palace. The dynamos were 
of the ordinary two-pole type, rope driven, and separately 
excited from smaller machines driven off the main generators. 
Transformers, which were also of the two-pole type, with high 
and low tension windings on the Same armature, were erected 
in conjunction with storage batteries on the low-tension side, 
and were 8 as motors off the low-tension network, and 
were switched into parallel with the high-tension generators 
when they had attained their proper working speed. In 1892 
а great advanoe on this system was made at Oxford, where 
the works were designed to control the various transformers 
from one central switchboard, the transformers being started 
as motors from the high-tension side, and switched into circuit 
on the low-tension network by means of electrically-controlled 
switches operated from the central switchboard. When start- 
ing the transformers a very heavy current was called for from 
the high-tension generators, which caused fluctuations of the 
light at the instant of switching in. To obviate this, а series 
winding was put on the transformers, which carried the high- 
tension current the whole time the transformer was at work. 
This arrangement bad the drawback that it decreased the 
efficiency of the transformer, and was also costly in copper. 
It is now the usual practice to retain the series coil in circuit 
only until the transformer has attained its proper speed, when 
it is cut out by an electromagnetic switch excited by means 
of the current passing round the shunt winding of the 
transformer. 

The next important step in the use of high-tension 
continuous current appears to have been made when the 
municipal station at Walsall was opened with direct-coupled 
high-speed generators working ata pressure of 2,000 volts. 
At the present day there are central stations at work on the 
Oxford system, or modifications thereof, in addition to those 
already mentioned, at Wolverhampton, Morecambe, Barrow-in- 
Furness, Bromley, Folkestone, Guernsey, and Hull, as well as 
a number of private plants owned by railway companies and 
others, where the pressure at the generators is from 1,000 to 
5,000 volts. Some of the London companies have also adopted 
continuous-ourrent transformers for raising the pressure of 
particular feeders to 2,000 or 5,000 volts, transforming down 
again to low tenslon at the other end of the feeder, and а small 
proportion of the plant at Manchester is, the writer believes, 
operated on this system. At Hull the main generators are of 
the four-pole type, coupled direct to high-speed engines, and 
giving an output of 510 kw. each at 2,250 volts. These appear 
to be about the largest high-tension continuous-current 
generators in use in this country, but from their satisfactory 
behaviour there really seems no reason to anticipate difficulty 
in designing dynamos for very much larger outputs at the same 
or higher pressure. 

The continuous-current generator appears to be less expensive 
to make than the three-phase alternator, as the following 
figures from recent tenders show : 


Output. 8 Я А Ргісе 
Kv. рее Type. Price, per kw. 
480 375 Enclosed engine, three phase 

alternator .............................. 54,560 £9 1 8 


510 270 Enclosed engine, four- pole, high. 
tension continuous-currentdynamo 4,231 8 6 0 

In this comparison it will be noticed that the output is 
almost identical, and that the speed of the continuous-current 
machine is considerably the lower, and it might have been 
expected, therefore, that the price would have been the higher 
of the two. 

Fig. 1 shows an efficiency curve of а 510-kw. four-pole 
generator at the Hull works, and while, perhaps, this is not 
so good at some loads as the curve of а three-phase generator 
of similar output, there does not appear to be any very grest 
advantage in either. 

When we oonsider the transformers, the continuous-current 
plant appears to have a decided advantage over the polyphase 
plant. In the first place, а transformation from 3,000 to 220 
volts on the oontinuous-current system is effected by one 
machine. On the three-phase system there is generally, in 
addition to the motor-generator, a static transformer, and the 
two together occupy more space and represent more capital 
outlay than does the one rotatory transformer of the con- 
tinuous-current system. In each case there are parts which 
require lubrication, and, therefore, a certain amount of 
attention whilst running, but the attention required at the 
continuous-current sub-station appears to the writer in practice 
to be considerably less than that required at a three-phase 
sub-station with motor-generators. It must be remembered 
that as the transformers are started and atopped, and entirely 
controlled, by an attendant at the central switchboard (in Hull 
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attendant at the sub-station to manipulate switchgear. 
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this is at the generating station), there is no need "or an 
n a 
recent paper before the Institution of Electrical Engineers in 
London, Prof. Carus-Wilson estimates the wages at seven 
rotary sub-stations on an Italian railway system as not more 
than the wages at the generating station—i.e., £4,000 per 
annum. In the writer's opinion this item would be not more 


' than one-half of the wages at the generating station, and 


probably a good deal less, if the system in use were high-tension 
continuous-current. 
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Another advantage of the continuous-current transformer is 
that there is no phase difference between the E.M.F. and the 
current, and consequently no excess of current is demanded at 
light loads, as is the case with the polyphase converters, and 
there is no possibility of the transformers ‘‘ hunting,” but each 
takes its own load steadily, and the proportion it takes can be 
adjusted by the attendant at the central switchboard so as to 
keep the pressure level on the low-tension network as he chooses. 
In this connection it may also be pointed out that in the high- 
tension continuous-current system the momentum of the moving 
parts is a very important advantage. When a sudden fluctuation 
of load occurs on the low-tension side, the momentum of the 
armature causes it to act to a considerable extent as a generator. 
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This renders the whole system more flexible, and mitigates the 
strain on the engine. The momentum of the armature of a 
rotatory converter, however, would appear to be absolutely dis- 
advantageous, as tending to throw the machine out of step with 

the generator. 

Iu starting up а continuous-current transformer there is never 
any difliculty with regard to polarity on the low-tension side, 
as is the case with polyphase converters when these are not 
atarted from the continuous-current side. The efficlency of the 
continuous-current transformer is not so high as that of a three- 
phase rotary converter, hut it must be remembered that, in 
&ddition to the converter, the polyphase system generally 
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employs a static transformer, and it is the combined efficiency 
of the two which has to be compared with the efficiency of the 
continuous-current transformer. The efficiency of the three- 
phase rotary converter is probably about 96 per cent. and that 
of the static transformer the same. The combined efficiency, 
therefore, is only about 90 per cent., whereas that of the con- 
tinuous-current transformer is as high as 92 per cent. 

Fig. 2 gives the efficiency curve of one of the Hull 92-kw. 
continuous-current transformers, and this compares very 
favourably with the guaranteed efficiencies of some of the 
Tyneside 500-kw. three-phase transformers, which are described 
in Lightning (June 20, 1901) as being 89 per cent. at full load 
and 75 per cent at one-third load. 

Modifications of the Oxford system in which the transformer 
is used rather as a throttling valve between the high and low 
tension mains without their being abeolutely separated from 
each other, can show much higher efficiencies than those given 
above, and any reasonable sized machine would give at least 
96 per cent. at full load, dropping to about 90 per cent. at 
quarter load. This, of course, is owing to the fact that a portion 
only of the energy is actually transformed, the remainder pass- 
ing through the motor armature in series with the load. 
Several plants have been installed on such a system with the 
most satisfactory all-round results, the feeders having an 
effective voltage of double the network preasure. Some of the 
plant on the City and South London Railway may be cited as 
an example of this system. A comparison of the cost of rotatory 
transformers for continuous, and motor-generators for three- 
phase, current shows a similar result as that of the generators: 


Output, Speed. ; Price 
Kw. Reve, Type. Price, per kw. 
92 500 High tension continuous-current 
; rotatory transformer ............... £705 £7 13 3 
100 500 Three-phase to continuous-current 
motor-generator ..................... 1,050 1010 0 


With three-phase rotary converters the cost per kilowatt can 

as low as £4. 10s.; equally with oontinuous- current 
**reducer” transformers, where a portion only of the high- 
tension current is transformed, and when there is no necessity 
to absolutely separate the low-tension mains from one pole of 
the high-tension mains, the cost per kilawatt will come down 
to about the same figure. 

Perhaps the most interesting part of high-tension continuous- 
current work is the switchgear employed at the generating 
station and sub-stations. Briefly, there are required at the 
generating station à number of dynamo panels, corresponding 
to the number of dynamos to be run in parallel, and trans- 
former panels to cerrespond with the number of transformer 
circuits controlled at the generating station. For everyday 
working, when all the plant and mains are in perfect order, the 
switches on either class of panel can be of the simplest, and 
merely have to control comparatively small currents and very 
low pressures. This is due, of course, to the fact that the 
rotatory transformers take an appreciable time to come to rest 
after baing disconnected, and so the switches open a circuit 
having for the pressure across their contacts only the difference 
between the pressure of the 'bus bars and the back E.M.F. of 
the rotatory transformer, which is temporarily acting as а 
generator. In the event of а fault occurring, however, such as 
& short-circuit on a high-tension feeder, it 1s necessary that the 
switch controlling that circuit should open automatically, and 
this time it will have to open with a considerable current and 
the full E. M.F. of the system. Now, the difficulty of opening 
& circuit with even 20 kw. or 30 kw. passing at 2,000 volts 

ressure is considerable ; and if the circuit be (as it generally 

) а fairly inductive one, the rise of E.M.F. will depend very 
largely on the type of switch adopted, and the writer haa found 
that with an instantaneous, non-arcing 8witch opening a circuit 
where 10 amperes were passing at 2,000 volts, the rise was no 
less than 600 volts, and possibly more. With а carefully 
designed flare switch, where the arc is gradually allowed to die 
away, this effect can apparently be entirely overcome, and from 
experiments made the writer is of opinion that the difficulties 
are by no means insuperable, and that the switching arrange- 
ments can made as reliable and safe as in а low-tension 
system. Indeed, there are advantages in the high-tension 
switches, owing to the proportionately smaller currents to be 
carried and the smaller risk of heating from bad contacte. 

The switchgear in use for controlling the transformers has 
been very carefully worked out, and is, of course, the subject 
of several patents. The most important item is the ‘‘ long- 
range" switch, which consist of a single-pole, low-tension 
switch whose moving part is actuated by an electromagnet, the 
coil of which is placed in circuit, through a pilot wire, with а 
voltmeter at the generating station. By short-circuiting this 
voltmeter, the resistance of the whole pllot circuit is sufficiently 
reduced for a predetermined current of, say, five amperes to 
pass. This is enough to suck up the armature of the electro- 
magnet, and in so doing to close the low-tension switch. 
Opening the voltmeter short-circuit drops the electromagnet 
armature again, and the next operation of the electromagnet is 
arranged to open the low-tension switch, thus disconnecting 
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the low-tension side of the transformer. In Hull, three- 
core pilot wires are used—one wire being connected to 
the negative low-tension mains (which are also permanently 
connected through a plug-board to the negative side of 
the transformers), one to the positive low-tension main, 
and one to the positive side of the transformer. By 
means of a two-way switch at the generating station, the 
attendant can assure himself that the E.M.F. of the trans- 
former is the same as that of the mains before operating the 
long-range switch. The third pilot wire is а valuable adjunct, 
as while it is necessary to have one wire permanently showing 
the pressure on the mains, yet in the event of a breakdown, 
when the low-tension mains were ‘‘dead,” there would be no 
power available on that wire to operate the long-range switches. 
With the three pilot wires from each, a number of transformers 
may be started up, and switched simultaneously on to a 
* dead" network, although they are fixed in sub-stations 
possibly a couple of miles apart. 

While there are many details of interest of which no mention 
has been made above, the writer is in hopes that sufficient has 
been said to provoke a useful discussion, and to show that for 
pressures of 2,000 to 3,000 volts at least there are some advan- 
tages to be gained by using continuous current. In conclusion, 
he gives a record of the actual results achieved on the ordinary 
daily load on two of the high-tension feeder circuits in Hall. 
These tests show the actual efficiency of conversion and trans- 
mission from the high-tension omnibus bars at the works, to 
the low-tension distributing mains 3,000 yards away. 


Firat Test. Oircuit No. 10. March 3, 1902. 
Length of feeder—approximately 5,000 yards each way. 
Conductors—??/,, S. W. G. concentric cable. 
Transformer—92-kw. ‘‘ Parker," 500 reva. per minute. 
Duration—One hour. 


Average—High-tension amperes ... 48:235 
о High-tension volts ...... 2,156:25 
эў Low-tension amperes ... 156:47 
<i Low-tension volts  ...... 462 48 
High-tension kilowatt- hours 82°43 
Low-tension kilowatt-hours ......... 72:56 
Efficienoy of circuit and transformation, 87°78 per cent. 
Second Fest. Circuit No. 11. March 8, 1902. 


Length of dup TL pid 5,000 yards each way. 
Conductors—!9/,, S. W. G. concentric cable. 
Transformer—92-kw. ** Parker," 500 revs. per minute. 
Duration—One hour. 


 Average—High-tension amperes ... 40:00 
2 High-tension volts ...... 2,154:60 

i Low-tension amperes ... 16205 

ET Low-tension volte 459:00 
High-tension kilowatt-hours ......... 86:18 
Low-tension kilowatt-hours ......... 74:55 


Efficiency of circuit and transformation, 86 28 per cent. 

Instruments. — Kelvin electrostatic voltmeters, Crompton 
ampere-meters, all newly calibrated to 0'Z per cent. maximum 
error. 

Mr. J. SNELL (of Sunderland) opened the discussion on 
the above paper, and said that it would be of interest to 
all engineers who had to distribute electrieity over large 
areas. His chief objection to the high-tension continuous- 
eurrent system, as described by Mr. Barnard, was the 
question of attendance at the sub-stations. Не did not 
think the Board of Trade would allow these to be run 
without supervision. Не had recently to consider the 
extensions of the area of supply in Sunderland, and after 
investigation had rejected the above system on the grounds 
that it would be necessary to have an attendant in all the 
sub-stations. He did not consider the author's figures 
correct with regard to the first cost of three-phase plant, 
and had found that there was little to choose between this 
system and that described by Mr. Barnard either as regards 
the cost per kilowatt of the plant, the efficiency of the 
plant, or the space required in the sub-station. With 
respect to the pilot wires which were required for the 
high-voltage continuous-current system, these in his expe- 
rience were apt to go wrong. He also thought the voltage 
whieh could be used was limited by the use of & com- 
mutator. Would the author kindly inform him how much 
he paid for coal and if the sub-stations were rated? He 
saw that in Hull the power factor was as low as 8:5 per 
cent., which seemed to him to be a strong argument in 
favour of supplying both the electrical lighting and electric 
tramways from a single station instead of two, as was 
done. He also gathered from the Hull accounts that the 
average cost of plant worked out at £73 per kilowatt. It 
seemed to him that in the author's figures and cost per 
unit and average price obtained, the capital charges should 
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be given. He calculated that the sinking fund worked out 
at a high charge per unit. 

Мг. А. WVLLIk, of Walsall, agreed with Mr. Barnard 
that the 5 continuous current system was quite 
as good and efficient as the three-phase. He had had seven 
years’ experience of the system at Walsall, and found it 
reliable. He had had no commutation troubles. "With 
regard to the last speaker's query, he had found no trouble 
in starting up again after a temporary short-circuit, neither 
had the pilot wires given any trouble; in faot, he had 
started up after certain breakdowns without sending round 
to the sub-stations. The system was found to be serviceable 
for supplying a traction load. 

Mr. C. E. C. SHAWFIELD, of Wolverhampton, said he 
had had considerable experience with the Oxford system 
before making а change from it to the three-wire system. 
He thought that a great deal of their trouble was due to 
their switchgear. They had used Ferranti oil fuses, which 
interrupted the circuit exceedingly rapidly, and caused 
large rises in voltage, which broke down the insulation. 
They also had found no difficulty in starting up after a 
breakdown, and on one occasion he had burnt out by 
slowly increasing the voltage a short-circuit caused by an 
iron spanner lying across "bus bars. 

Mr. A. B. MOUNTAIN, of Huddersfield, complimented 
. the author on his plucky defence of the high-voltage con- 
tinuous-current system. Their capital cost at Huddersfield 
averaged £65 per kilowatt, and their cost per unit was 
1:53d., as against 2:404. at Hull. Their transformers cost 
&0s. per kilowatt, as against 90s. for the continuous-current 
ones. In the face of these figures, he could hardly call the 
continuous-current system successful. 

Mr. H. R. BURNET, of Barrow-in-Furness, said that while 
the efficiency of the direct-current transformer was reason- 
ably high at full load, it was much lower at small loads than 
the alternating-current transformers. He had frequently 
found the increase of voltage in a continuous-current system 
immediately after breaking the circuit sufficiently high to 
jump from the brush-holders on to the frame through a 
very considerable air-gap. 

Mr W. A. CHAMEN, of Glasgow, expressed the hope 
that those gentleman who had remarked on the increase of 
. voltage on breaking the circuit would give information as 
to the type of main used in each case. 

Mr. S. Z. DE FERRANTI remarked that the high-voltage 
continuous-current system was the first to be experimented 
with. It was 20 years ago sinoe Mr. Marcel Deprez had 
experimented on electrical transmission over а considerable 
distance in France. These experiments, and those which 
followed it, were all made with high-voltage direct-current 
systems, and in several eases the dynamos and motors were 
worked in series. In his opinion, while there was good 
work to be done on any system, the single-phase alternate 
current was the most simple. The only ease in which it 
was behind was in lift work, and only 3 per cent. of the 
load on а central station was provided by lifts. Не 
thought these could be supplied through small converters. 
It was most imperative that the cost of supplying electric 
light and power should be reduced considerably, and for 
this to be done they must have the most simple system. 

Мг. C. Н. WorpDINGHAM said he considered the direct- 
eurrent high-voltage system failed to meet modern require- 
ments because of the limit in voltage, which he took to be 
about 3,000 volts. He failed to see, however, why the 
system for small areas should not be made more simple by 
giving up the controlling of the moving machinery in the 
sub-stations from the main switchboard. He was sure that 
the Board of Trade would require skilled attention in the 
sub-stations. 

Owing to the time being limited, Mr. A. S. BARNARD 
said he would forward his reply to the discussion in 


writing. (To be continued. ) 


TRAMWAY REGULATIONS. 


Representatives of a large number of local authorities 
in the United Kingdom, including Manchester, Glasgow, 
Sheffield, and Cardiff, had a conference on Wednesday 
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at 8, Richmond-terrace, Westminster, with Sir Francis 
5 and Sir Herbert Jekyll, of the Board of Trade, 
to discuss the question of the alteration of the regulations 
as to tramways, especially in their relation to the speed 
limit of 10 miles an hour at present imposed. The 
delegates also urged certain objections to the regulations 
with reference to the governor and speed indicator, life- 
guards, lights, etc. 

Sir Francis Hopwoop, in his reply, dealt with the 
questions seriatim. With reference to the governors, he 
stated that the Board of Trade had already abandoned 
them wherever they had any discretion. As to the require- 
ment of speed indicators on the trams, that question was 
not settled, but it was regarded as being bound up with 
the question of speed generally, which was to receive very 
careful consideration with a view to seeing how far the 
Board could meet the wishes of the corporations. Though 
the deputation had argued that the 10-mile rate of 
speed was unworkable if they were not allowed to go 
beyond it in open country, they must remember the 
difficulty of fixing an average speed, as desired by some of 
then. He, however, was disposed to recommend the 
President and the Department to strike out the present 
prescribed maximum, and leave a larger discretion to the 
inspecting officers to sanetion different rates of speed 
aecording to the varying gradients and differing conditions 
of each particular case. As regards the regulation pro- 
hibiting the use of trailing carriages, it appeared that the 
deputation did not require the use of trailing carriages for 
the purpose of carrying either passengers or merchandise, 
but only to run two cars together in the case of emergency, 
when one of them had broken down and the second car 
was used to push the first. That being so, he would 
see that the regulation was revised so as to meet the 
emergency cases. Then they had made a point as to the 
regulation calling for a red light to be fixed at the rear of 
each car. This regulation had been made by the Board 
of Trade, acting in harmony with the Home Office, who 
controlled the use of lights on road vehicles, and had made 
it а universal practice to require a red light at the rear. 
The Board of Trade was under а pledge to the Home 
Office not to vary that requirement except in conference 
with the Home Office; but he would take an opportunity 
of bringing their representations before the Homo Secre- 
tary. Certain revisions had already been made on other 
matters, which he hoped would be acceptable to the 
deputation 

ee 


NEW COMPANIES REGISTERED. 


Kilmalcolm Electric Lighting Company, Limited.—Capital, 
£10,000. Objects: to carry on in Kilmalcolm or elsewhere the 
business of electrical engineers, etc. 


English and General Tramways Company, Limited.—Capital, 
£5,500. Objects: primarily to construct and maintain rail and tram 
roads, to be worked by steam, electricity, or other power, etc. 


New Century (Foreign) Aro Light Company, Limited.— 
Capital, £10,000. Objects: to carry on the general business of an 
electric light supply company ; aselectricians and electrical engineers, 
manufacturers of and dealers in wirez, cables, lamps, accumulators, etc. 


Н. Cooper and Co., Limited.—Capital, £12,000. Objects: to 
с and carry on the business of Н. Cooper апа Со., Manchester 
and Bolton, as makers of cycles, motors, motor cycles, automobiles, 
and other horseless carriages ; as electricians and electrical engineers, 
etc. 


Oldsmobile Company of Great Britain, Limited.—Capital, 
£3,000. Objects: to adopt an agreement with F. W. Peckham, 
and to carry on the business of manufacturers and repairers of and 
agents for the sale and purchase of automobiles, autocars, motorcars, 
carriages and cycles, mechanical and electrical engineers, etc. 


Electrical Instruments Syndicate, Limited.—Capital, £2,000. 
Objects : to enter into an agreement with L. J. Aron and J. W. Flower, 
to acquire and turn to account any patents relating to the utilisation 
of electricity, makers of gas and electricity meters, motor cycles, steam- 
zondensing devices, water-softening devices, electric lamps, and as 
electrical and general engineers, makers of cables, wires, etc. 


Farrall Incandescent Light Syndicate, Limited.—Capital, 
£10,000. Objects: to adopt an agreement with T. D. Farrall and 
W. B. Falconer, and generally to carry on in all or any of their 
respective branches the businesses of manufacturers, contractois, 
importers and exporters, electricians and electrical engineers, 
manufacturers of wires, cables, lamps, accumulators, and other 
apparatus, etc. 
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INTERNATIONAL AND OTHER CONGRESSES. 


We would commend to all rising engineers the speech 
made by the Right Hon. Gerald W. Balfour, M. P., at the 
inaugural luncheon of the Tramways Exhibition last 
Monday. We refer particularly to the opening part of 
his speech, in which he commented on “the comparatively 
small and trivial circumstances which serve completely to 
distinguish one kind from another kind, and one age from 
all other ages which have preceded it." Mr. Balfour pro- 
ceeded to comment on the international unions and associa! 
tions for the promotion of useful objects, which, he said, 
were characteristic of the present age. Ав a statésman, 
he looked on these unions and congresses as signs of the 
brotherhood of nations. Even from a lower point of view 
these congresses are actual examples of the brotherhood 
of men of science, while we may especially claim that 
in engineering the exchange of knowledge, eourtesies, and 
trade are increasing actualities. In one of the subsequent 
speeches reference was made to this fact, when the chairman 
of the Manchester Tramways Committee remarked on the 
valuable information his committee had obtained during 
a tour of inspection on the Continent. It was to the 
kindness of the tramway engineers of the Continental towns 
that the committees were allowed to have free access 
to the valuable experience which these engineers had 
acquired. "We are accordingly highly pleased that these 
same tramway engineers should now be in England, and 
that the Tramway Exhibition should afford them an 
opportunity of seeing the latest developments in the 
details of tramway plant. The various excursions to 
electric railways, tramways, etc., in and around London 
which have been arranged by the committee will also be 
interesting to these Continental engineers. The deep- 
level electric lines will be especially so, but we say without 
fear of contradiction that these engineers will be able to 
learn much from the ordinary electric tramways of the 
London area. This brings us to the individual advantage to 
be gained from congresses of specialists in any particular 
profession, whether international or not. We have in our 
minds the meetings of the Incorporated Municipal Elec 
trical Association, which are also being held in London this 
week. Although a comparatively young association, it 
has now two hundred and ten municipal electrical engineers 
as members, and also one hundred and twenty munici- 
palities. It is the debates on the papers read at these 
annual congresses which have such a high educational value 
on the individual engineers taking part in or listening to 
the same. In fact, they are meetings of specialists in a 
particular branch of electrical engineering, and in conse 
quence there is a much keener interest taken in the sub- 
jects of the papers by all present than can be the case in 
larger institutions, such as the parent Institution of the 
Electrical Engineers. Perhaps the best evidence of the 
value of the association is to glance through the lists 
of those present and to look for absentees, who either 
do not belong to the association or who never attend 
the meetings. While these names are necessarily few, 
it will be found that they contain the class of electrical 
engineers noted for their self-sufficiency and a firm belief 
in the inferiority of other engineers. It is curiously also 
true that an impartial observer will find many instances of 
inferior design and management in the works of these 
same absentees. The converse is equally true, as those 
members of the Municipal Electrical Association who 
freely give hardly-earned information to their confréres will 
be found to be not only in charge of the best-managed 
undertakings, both from financial and engineering points 
of view, but also the best informed on all subjects relating 
to their work. The same men are directly the cause of 


THE ELECTRICAL ENGINEER, JULY 4, 1909. 


large extensions in their undertakings, and hence they are 
responsible for the good progress which the industry is 
making in this country at the present time. It is rather 
late in the day to make the suggestion, but another year 
it would be well for the Council of the Institution of 
Electrical Engineers to attend the Municipal Electrical 
Association's meetings en bloc, with the proviso that 
they should not speak, but should try and ascertain 
from what they hear how they can induce their members 
to be equally free in discussion, and to give their 
information concisely. During the last session nothing 
has been more marked in the Institution discussions than 
the absence, when a particular subject is being discussed, 
of the engineers who are doing actual work in the same. 
For instance, the Institution of Civil Engineers found 
sufficient interest in the problem of electric railways to 
occupy three or four evenings ; but when the same subject 
came on for discussion at the Electrical Engineers, to whom 
it should be of supreme importance, the discussion lasted 
practically only one evening, and those engineers who had 
equipped and worked electric railways did not take part 
in the same. Unless such keen interest сап be excited, 
the main object of such institutions and congresses will 
never be attained. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


TRAMWAYS. 


Бтв, —In a note in one of your contemporaries com laint 
is made that a well-known electrical engineer, who took a 
prominent part in the deputation to Mr. Balfour, had a 
few days before no evidence against an electrical 
tramway in the House of Commons, and apparently 
favoured omnibuses. 

As this probably refers to me, who gave evidence on 
behalf of the Roads Improvement Association against 
laying electrical tramrails across the existing Hammersmith 
Suspension Bridge, but not in the least on the grounds 
given by your contemporary’s correspondent, and as the 
matter is of considerable interest to the electrical pro- 
fession, I shall be glad if you will give me space to bring 
my views before your readers. Some of them may have 
read my last year’s address to Section G of the British 
Association, in which I pointed out that one of the most 
important problems in modern locomotion is that caused 
by the congestion of street traffic in our towns, and by the 
undoubted difficulties which exist in carrying our workers 
to and from their homes in the country to their places of 
employment in our towns. I then pointed out that a great 
deal of mischief might accrue from an ill-considered occupa- 
tion of our streets by tramways, and gave as one of my 
reasons that the carrying capacity of a street is not increased, 
but rather diminished, by laying tramrails on it, and that 
this is due to the want of overtaking power of vehicles 
running on rails. 

Your readers will see that there are several solutions 
of this problem of street traffic, but not the least 
interesting one to them is that of the development of 
electrically-driven cars or omnibuses to take the place of 
our present horse-drawn vehicles. Thanks to the efforts 
of a few electrical enyineers, who have in the face of 
great discouragement persevered with their work, we 
already see considerable numbers of these vehicles running 
satisfactorily in the streets, and I learn that the next year 
will see an enormous development of this use of electrical 
power. It is needless for me to point out how important 
it is to the electrical industry that this development should 
have full scope and every possible chance of success given 
to it. Our electrical supply undertakings will benefit by 
the charging of these accumulator cars, which can be 
carried out at fixed hours of light load. The construction 
and simplification of the cars themselves, in the means 
for charging them and maintaining them at the lowest 
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possible cost, will give a field of employment for electrical 
engineers, so that even if we take the narrow and selfish 
view that an electrical engineer should consider his 
profession first and the public afterwards—a view 
with which I personally disagree—I think it can be 
shown that the electrical profession as a whole, and 
certainly the public generally, is likely to benefit to a 
вто extent by the wide development of electrically- 
riven vehicles to take the place of our present horse-drawn 
vehicles than for electrical tramways to be developed on 
certain lines of road in such а manner as to hinder the 
progress of these smaller electrical cars ; for no one, not 
even Mr. Clifton Robinson himself, imagines that elec- 
trical tramways can be laid in every street in our towns, 
and unless this were done it is always necessary to 
encourage the development of рен 
vehicles to take the place of the horse-drawn traffic. If the 
encouraging progress which has already taken place in 
the development of all classes of mechanically-propelled 
vehicles continues at anything like the rate attained 
during the present year, we shall soon find a notable 
decrease in the number of horses. Our streets will rapidly 
become cleaner; the surface of the roadway will not suffer 
so much from the impact of the horses’ feet ; the reduced 
cost of cleansing and upkeep which will follow on this 
will make it economical year by year to increase the 
number of streets and roads laid with perfected surfaces. 
Every street which at that time has been laid with tram- 
rails will be dangerous and difficult for use by vehicles 
having smooth tyres, and all such thoroughfares will then 
be a hindrance instead of assistance to the flow of traffic. 

I know that I am not alone in holding these views, but 
all who agree with me must from time to time find them- 
selves compelled to oppose the indiscriminate laying of 
tramrails, especially on the old lines of road leading out 
of London, which are in most cases the only means by 
which the Londoner can obtain access to the country, or on 
which garden or other country produce can be brought in. 
The promoters of these electrical tramlines laid on our 
lines of road out of London know well that their future 
profits depend not on carrying the omnibus traffic which 
already exists, but on stimulating a greatly increased traffic 
by encouraging new building estates along their line. Thus 
London is rapidly extended along these lines of road, the 
traffic on them, other than that ca'ried by the tramcars 
themselves, is more and more congested, and those living 
in London thus find themselves further removed from the 
country scenery and country air. These lines are really 
railways, and ought to be constructed on land purchased 
for the purpose.— Yours, etc., R. E. CROMPTON. 


[We cordially agree with every word Mr. Crompton 
says—indeed, are quite ready to go much further in con- 
demnation of the indiscriminate construction of tramways, 
especially in London streets. Let the promoters buy the 
land over which the lines run, and not interfere with the 
birthright of every unit of the population.—Ep., E. E |] 


WANTED IDENTIFICATION. 


SIR, —Last evening, when just escorting three ladies to 
the door at the closc of the conversazione of the Institution 
of Electrical Engineers, I was accosted by a gentleman, 
unknown to me, in evening dress, who appeared to be 
under the influence of liquor. He addressed me by name 
and said that he wished to tell me that I was a cheeky 
young cad, whose letters were not worth answering, and 
that [ must take care. He was repeating his insult, when 
I remarked, “I do not know you,” and turned on my heel. 
He was of a medium height, with fair hair, and apparently 
about 30 years old. ould any member who may have 
witnessed the incident kindly help me to identify the 
individual and ascertain who is responsible for his admis- 
sion — Yours, etc., SILVANUS P. THOMPSON. 


West Hampstead, N.W., July 2, 1902. 


Caerphilly.—The District Council have decided to apply for a 
po order empowering them to erect and maintain plant to 
ight the distriet by clectricity. 
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“THE POISONED ARROW.““ 


It is not in my nature to refuse a challenge, but of all 
the things journalistic I abhor, it is personality. The 
circumstances, however, which necessitate this statement 
are not only of personal, but of public interest, and will 
probably end in a legal decision. This I shall eagerly 
welcome in order to place a few gentlemen under cross- 
examination, and to obtain information which can be 
obtained in no other way. It is generally known that 
I am editorially responsible for this paper, and for 
another, entitled the Coniract Journal. During a some- 
what long experience I bave carefully refrained from 
mixing the editorial with the business part—that is, with 
the sAvertiscuicnts of these papers—and I do not believe 
there exists two opinions as to the impropriety of an 
editor mixing himself up with advertising matters. 
In my opinion, only an archangel could do the two 
things and remain honest. The dual character, in my 
opinion, leads to everything that can be characterised as 
dishonest when found existing in metropolitan papers of a 
general, political, or of a technical character. It leads, in 
my opinion, to illicit commissions, to blackmail, to the 
leaving unsaid what ought to be said, and generally to a 
legalised state of blackguardly journalism. The aim of a 
newspaper is to tell the truth, the whole truth, and nothing 
but the truth ; its responsible editor should be free from 
all business trammels and bias; and if by chance an 
erroneous statement is made, the correction of such state- 
ment should be frankly and fully acknowledged. Such is 
my opinion of newspaper work. 

A short time since an editor of a specialising paper sent 
an advertisement to this office—or, rather, sent to ask if 
it would be inserted if sent by him. All information 
relating to the town from whence the advertisement came 
was refused—in fact, it was “ Aceept, or you don’t get it.” 
The advertisement manager's refusal was emphatic, if not 
polite. By a process of elimination well known to mathe- 
maticians it was thought the business came from a certain 
town, and in order to back up the * no" of the manager, 
I wrote to the clerk of the town. Within a few daysa 
second advertisement was sent to this paper, and was 
similarly refused by the manager, with this difference— 
the town from whence the advertisement emanated was 
known, and also the consulting engineer. A telegram was 
sent to the consulting engineer, and, in reply, the manager 
was referred to the town clerk. А telegram was sent to 
the said clerk, who refused to transact business direct, and 
the matter was then brought to my notice. Again I 
supported my manager. А third case of the kind 
occurred, with a similar result. 

My instruction to the manager of each paper is that we 
will not acknowledge newspaper editors as advertising 
agents. Of course, Fam not referring to local papers, but 
to the technical and high-class metropolitan papers. Can 
we fancy the editors of the Times, the Telegraph, the 
Engineer, Engineering, the Builder, the Electrician, the 
Electrical Review, ete., acting as advertising agents and 
claiming commission ! 

I have further to define the position of a true advertising 
agent and these editor-agents. The former fulfil a useful 
function. They advise large advertising firms as to the 
position and advertising value of papers the world over. 
Their advice is not restricted to English papers, nor do 
they advise much as to the advertisements of the kind 
sent out by town clerks. 

Now take the particular class of advertisements to 
which this article has reference. A consulting or resident 
engineer to a local authority prepares a specification, and 
suggests certain papers in which an advertisement shall 
be inserted in order to obtain tenders for the work 
Ninety-nine per cent. or more—probably the exceptions 
are not one in 5,000— of the officials transact this small 
business direct. Their adviser is the erigineer, and they 
need no advice from an advertising agent; andif they 
get any advice, it is not expert advice, but ix given 
from a prevailing desire to increase the «umount of 
the agents commission. If, at the instigation of the 


* The title of the article to which this explanation refers. 


advertising agent, they decline to put the advertisement 
into the papers suggested by the engineer, they are not 
doing their duty to their employers, and are encouraging 
blackmail by the worst class of agents, whose sole aim Шш 
the largest commission. | 

I have been challenged to say in print what I have said 
in private letters, and I think the above remarks are 
stronger than any I have privately written. If not, the 
following extracts from the letters themselves will suffice ; 
and if the three clerks referred to and their agent (the 
editor-advertising-agent) care to take legal action, com- 
bined or separately, I shall be delighted Throughout 
I contend my attack has been upon a system, not an 
individual; but if the editor-advertising-agent’s agency 
suffers, that is his fault for adopting a business not con- 
sonant with his position. Не tells me: “If I am not 
greatly mistaken, the grave injury you have tried to inflict 
upon me, and the unwarrantable insults which you have 
offered to council clerks, will recoil upon your own head." 
To this I say, Nous verrons. 

The following are extracts from my letters : 


No. 1. Feb. 25, 1902. From Contract Journal — 

“I have given strict instructions that neither will 
this paper itself have truck in this manner with other 
papers, nor will it accept advertisements bearing com- 
mission from other papers. . . . 

“To put it bluntly, this kind of business savours 
very much of blackmail." 

No. 2. March, 3, 1902. From same to same— 

* Ав a matter of some little importance, I assumed 
you to be in ignorance that we would not do business 
through third parties who assumed to be agents merely 
because they were newspaper proprietors.” 


In neither of these letters did the editor-agent’s name 
appear 
No. 3. June 5, 1902. From Electrical Engineer— 

“We refuse to accept advertisements from that 
source because it leads to illicit commissions, and you 
scratch my back, I'll scratch yours. 

„It is a disgrace that town clerks, if they under- 
stand the position, should permit themselves to work 
into the hands of any newspaper.” 

No. 4. June 7, 1902. Same to same— 

" You know the ‘agent’ either gets from 10 per 
cent. to 20 per cent. from you or from the newspaper. 
If from the latter, their charges are necessarily 
increased by that amount, and your employers pay 
that much more.” 


No. 5. June 13, 1902. Same to same— _ 

“Т have never met the man who looked upon one 
of these editors or proprietors as a bond fide adver- 
tising agent 

“ Many agents insert advertisements in those papers 
which give greatest commission. 

“Т do not mean to infer that Mr. does this, as 
I gather he sends the advertisements where he is told 
to send them. P 

No. 6. June 12, 1902. From (ontruct Journal — 

“I am sorry to say I absolutely refuse to have any 
business transactions with that gentleman or any 
person connected with other newspapers. We are 
pleased to transact business direct with you or any 
recognised agent of long standing not connected with 
newspapers. No one on principle has any right to 
arrange business matters so that people connected 
with other papers are made acquainted with the inner 
working of papers of older and better standing." 


It will be gathered from these extracts that the editor- 
agent was only named or referred to in order to explain 
that on principle I decline to transact business on the lines 
discussed. 

Now, Mr. Editor-Agent, I leave you to carry out your 
threat. I have condemned a principle; if you put on the 
cap, I cannot help it. You and your agency have been 
referred to simply as offering a sample of the business 
transactions I detest and mean to try to abolish. The 
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whole system I object to leads to prevarication, to illicit 


commissions, to blackmail, to impudence, and everything 
contrary to honest, straightforward business transactions. 
There is no real work done or advice given in these 
transactions, and their sole object is to put money into a 
middleman's pocket. . Н. W. Biaes. 


мы ы ÉERÉÁÉÁ—— 


THE UNION INTERNATIONALE PERMANENTE DE 
TRAMWAYS. 


The twelfth annual meeting of the above Tramways 
Union was opened in the Berners Hall оп Monday last by 
the Right Hon. Gerald Balfour, M.P., President of the 
Board of Trade. 'The meeting was presided over by Sir 
Charles Rivers Wilson, and a very large gathering of 
Continental and English engineers assembled at the hour 
appointed. After a few words of introduction from the 
chairman, the Right Hon. GERALD BALFOUR offered a 

ial welcome to the members present. He referred in 
fitting language to the illness of the King, which had 
clouded the expectations of all present. He trusted, how- 
ever, that the good news as to the King's health would 
continue, and that the congress meeting in London would 
be а pleasant one and full of interest and usefulness. He 
offered a most hearty welcome to London to all present. 

Mr. LEON JANSSEN, the president of the congress and 
head of the Brussels tramways, proposed a vote of thanks 
to Mr. Balfour, which vote was seconded by Mr. R. H. 
SCOTTER, and supported by Mr. ZIFFER, of Vienna. 

Mr. BALFOUR, in reply, said he was extremely grateful 
for the very kind words which had been addressed to him. 
It was a real pleasure and pride to be able to attend the 
. gathering on behalf of his Majesty's Government. 

First SESSION OF CONGRESS. 

The first session of the congress of the Union Inter- 
nationale Permanente de Tramways was held on Tuesday, 
July 1, the proceedings commencing at 9.50 a.m. There 
was a good attendance, and its international character was 
in full evidence, the discussions being carried on in three 
languages—namely, English, French, and German. Ап 
opportunity was thus provided for linguists to display 
their attainments, and it was not missed. We noticed, in 
fact, that at least one of the visitors ventured to make 
his contribution to the discussion in the three languages 
successively, while many of those present used two. French 
and German predominated, and for the benefit of the 
Englishmen present the most important suggestions made 
in these languages were translated by Mr. L. Robinson. 

In opening the meeting, the PRESIDENT of the union 
(Mr. L. Janssen) said he wished to thank the various 
(Governments who had honoured them by sending repre- 
sentatives. They were particularly honoured to see 
amongst them so many men distinguished in the industry 
in which they were interested. He trusted that, as the 
result of the deliberations of the congress, those who had 
gathered together would carry away а maximum amount 
of useful information and data. Their aim was to make 
the union of the greatest possible service to its members. 
There were branches in each country, and they were 
making arrangements for the collection of accurate and 
complete information from these branches. Each one of 
them had something to learn from his neighbour, and they 
were fortunate enough to be engaged in an industry in 
which they could all furnish one another with useful infor- 
mation. The union had instituted an office from which all 
members would be enabled to obtain the information— 
technieal or otherwise—which was collated, and which 
might be of use to them in the working of tramways 
iud light railways. It was important, however, that any 
service of this kind should be reciprocated, and he would 
urge those present to c5-operate in giving all the assistance 
possible to the office in the way of information required, so 
that the undertaking might be made a success. 

The chair was then taken by Sir Charles Rivers Wilson, 
G.C.M.G., C.B., who addressed а few words of welcome to 
the foreign members present. 

The general business of the meeting was subsequently 
proceeded with, but, owing to the necessity of translating, 


progress was rather slow, with the result that the pro- 
gramme of work which had been arranged for the 
morning had to be curtailed somewhat. Of the papers 
read, that by Dr. M G. Rasch, instructor of the 
Polytechnical School of Aix-la-Chapelle, on * The Power 
of Motors and Generators” evoked the most interest. 
It took the form of a report on the question commencing 
the following abstract : 


PROPOSED BASIS FOR ESTIMATING POWER OF MOTORS. 


“What basis should one adopt in estimating the power 
of motors and generators, taking into acoount the different 
elements which may enter into this calculation, such as 
output, speed, torque, heating, etc.? Dr. Rasch gives his 
interpretation of the sense of the question as follows: 
“In the case of a contract for the construction or the 
enlargement of an electric plant, what are the conditions 
which should be required in the specifications for the good 
construction of the electric machines, and what are the 
means on the completion of the work which should be used 
in order to ascertain that theee conditions have been really 
fulfilled ?" Continuing, the author points out tbat the 
conditions laid down in the specification may be of 
two descriptions: (1) conditions of which the fulfil- 
ment can be ascertained by trials—that is, in an 
objective manner; (2) conditions for whieh this manner 
of proceeding is not possible, and which the engineer 
charged with the acceptance of the work can only judge 
by relying on his technical sense and on the confidence, 
more or less, great with which the manufacturer inspires 
him ; in other words, it is only in a subjective manner that 
he can convince himself that these last conditions fulfil the 
requirements of the specification.” Further, it is important, 
even in the interest of the manufacturer, that on the recep- 
tion of the goods the different qualities required on delivery 
which can be ascertained by tests should be tested. In 
this case it will be necessary to define in a precise manner 
certain of these qualities and to specify according to circum- 
stances the methods of trial which will be used on reception ; 
the results of trials being liable to vary according to the 
different methods by which they are obtained. It was this 
consideration which led the Verband Deutscher Elektro- 
techniker to establish standard regulations for the trials of 
generators and motors. Passing on to the examination of the 
different qualities which cannot be ascertained by means 
of trials, or at least only imperfectly by them, the author 
gives security of the service, accessibility to the different 
working parte, and small bulk as the essential conditions 
for a good traction motor. It is only, however, in specifying 
more explicitly these requirements that they become impor- 
tant in а specification, he observes. The author then goes 
on to consider the requirements already specified by some 
companies, and subsequently proceeds to state what is to 
be understood by the “ power" of a motor. In his opinion 
the indication of power alone is not sufficient, because it 
does not allow of the determination of the torque of the 
motor. Moreover, he considers a distinction should Бе 
made between the power received by the motor and 
that given out by it. But rather than that the 
power of a motor should be exclusively expressed in 
watts, he would prefer to see the German terminology 
adopted, according to which mechanical power is given 
in horse-power and electric power in watts, whence it 
follows that a motor of 25 h.p. is always a motor which 
gives out and not one that receives 25 h.p. But this, the 
author continues, is not alone sufficient, since two motors 
of different sizes may both be of 25 h.p., the temperature 
of one remaining very low during the run, while that of 
the other rises above the limits admissible. Paragraphs 18 
and 19 of the German regulations define what is to be 
understood by the admissible limits of heating. The same 
regulations distinguish the three kinds of service as follows: 
(1) intermittent service ; (2) momentary service ; (3) con- 
tinuous service. In giving the power of a motor, there 
should always be added to it the indication of the kind of 
service required from it, and when dealing with a momentary 
or intermittent service there should also be given the number 
of hours corresponding to the length of the service. It is, 
in fact, evident that the same machine may for each of the 
three categories of service yield quite different powers, 
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This is why the indication of & motor without the explicit 
designation of the nature of the service to which it will be 
subjected remains valueless. The German regulations 
determine as the normal power of a traction motor that 
whichin the test-room can be yielded during one hour without 
causing the temperature to rise above the admissible, but 
the author regards this trial as insufficient for general 
application, and sugyests that in determining the length 
of trial it would be advisable to take into consideration 
the special conditions of the car service for which the 
motor is designed. It is pointed out, however, that the 
^ acceptance of a trial of the duration of a hour gives a basis 
for determining in an exact manner that which should be 
meant by the normal power of а motor. Without this 
exact definition, no clear signification could be given to 
the word “overload.” The author then goes on to consider 
the proper ratio between the overload permissible and the 
ordinary load, pointing out that these two factors depend 
in effect on local conditions, and are consequently liable to 
differ. Permissible rise of temperature is next dealt with, 
the German regulations on this point being again quoted. 
The fallacy of insisting upon a high efficiency as the prime 
quality of а good motor is pointed out. In the author's 
opinion, this question of efficiency should become secondary 
to other more important considerations. But if a lowering of 
the rate of efficiency brought no compensating advantages 
with it, it would evidently be necessary to weigh the 
importance of the two factors, efficiency and weight of 
motor, more especially if the necessity of paying a high 
price for electric energy existed. In other words, it is not 
always rational to admit the very highest limits of eleva- 
tion of temperature. In concluding, Dr. Rasch says: “In 
addition to the normal power of the motor, the purchaser 
has equal interest in being informed as to the torque of 
the motor and its speed. Many companies require that the 
motor should not only be specified by its torque, but also 
by its traction power at the periphery of the motor 
wheel; while as to the speed, they require that the 
designation of the number of revolutions should be 
replaced by that of the speed of the car. The 
tractive effort at the periphery of the motor wheel is 
obtained when the four following particulars are known: 
(1) the torque of the motor; (2)the gearing efficiency ; (3) 
the ratio of gearing ; (4) the diameter of the motor wheel. 
Of the four foregoing particulars, it is only the first which 
is special to the motor. When a change is brought about 
in one of the three others, the force of traction at the 
periphery of the motor wheel will aecordingly vary even if 
the torque of the motor remains the same. It will be 
similar when referring to the speed of the car. This 
depends not only on the speed of the motor, but also on 
the gearing and the diameter of the motor wheel. We 
are of the opinion that it would be convenient to charac- 
terise a motor by the two following factors: M = torque 
in kilogrammes and N = turns per minute of the axle of 
the motor. Those two factors are related in the following 
manner to the power, W, of the motor given in watts: 


w = 2" 981 MN 1· 028 MN. 
60 , 

* We must nevertheless remark that in this formula. the 
power does not represent the total energy (volt-ampere) 
delivered to the motor, but only the electrical energy 
received exclusive of electric losses, or, then, 92 to 97 per 
cent. of the total electric energy delivered. Admitting, 
then, an average efficiency of 95 per cent., the above formula 
could be reduced as follows: | 


W = 658 = 108 М N. 

“This formula gives, consequently, the energy really 
received to within 5 рег cent, which is sufficiently 
accurate. In adding, for example, 20/550 in determining 
a motor, it would be necessary to understand by that a 
motor whieh under а normal load produces a torque of 
20 kilogrammetres and attains a speed of 550 revolu- 
tions per minute. The energy received by the motor 
would be then 1:08 x 20 x 550 = 11,900 watts, which 
at a pressure of 600 volts will represent a current of 
200 amperes. It is further to be remarked that in the 


preceding formula the torque represente, not the useful 
lorque, but rather а torque somewhat higher than that. 
The torque indicated above would be sufficient, nevertheless, 
to rate the motor, and if guarantees can be asked from the 
contractor, nothing ргеуепїв these referring to efficiency. 
M. Mackloskie was right in saying in the report which he 
presented to the Paris congress in 1900, that motors 
cannot be rated by the two factors tractive effort and 
strength of current; nevertheless, we doubt if it is useful 
to recommend the general use of the two constantes, À and 
B. The manufacturer must, indeed, begin by calculating 
these two factors by test trials of the motor; afterwards 
the buyer must calculate anew that what he wants to 
know, by means of the factors A and B. The procedure 
would in such a case be the same as in one of com- 
munication made by someone to another person in 
a strange language which should be translated on the 
fresh by the second person into his mother tongue. 
We prefer to make the following suggestion: the deter- 
mination of the expression “ normal power ” shall remain 
fixed by the rules of the German Association of Electrical 
Engineers These comprehend without ambiguity what it 
is necessary to understand by half-load and by overload of 
50 per cent. Concerning efficiency, it will be neeessary to 
specify in every case if the efficiency of the motor alone is 
required, or that of the whole car. This latter information 
will naturally be asked for when the motors and car trucks 
are ordered from the same factory. It hardly appears 
necessary to us to specify the special basis to adopt for the 
rating of generators. We strongly recommend adhesion to 
the principles laid down by the German Association for 
Electrical Engineers.” 
Discussion. 

In the course of the discussion which followed the above 
paper several of the speakers recommended that the 
meeting should accept the report of Dr. Rasch, and adopt 
the standard regulations for testing which had been already 
formulated by the Verband Deutscher Elektrotechniker. 
It was, however, pointed out by the author of the paper 
that the German specifications as they now stand are not 
sufficiently detailed for tramway work, and suggested by 
him that the question should be further considered and the 
clauses relating to traction motors added to. The greater 
experience of the Americans with regard to traction work 
was suggested by another speaker as a reason why the 
meeting should adopt the American methods of testing, 
etc., rather than the German. 

Mr. SCOTTER, chairman of the Congress Committee. the 
only Englishman who took part in the discussion, referred 
to the Standardisation Committee now sitting under Sir 
William Preece. He felt, speaking unofficially, that the com- 
mittee would be happy to assist the members of the union, 
and he would undertake, on behalf of his association, if it 
met with the approval of the congress, to see that the 
paper just read, and the discussion thereon, should be placed 
before Sir William Preece’s committee. He hoped that the 
assistance of the union would help them in England to 
arrive at something approaching a universal standard in 
these matters. | 

This course was agreed to, the meeting being evidently 
impressed with the necessity for quick action in the 
matter in view of the enormous amount of tramway work 
now going on in different countries. At the same time, 
the difficulty, having regard to the different conditions 
prevailing for different systems of electric traction, of 
framing a set of rules on which general standardisation 
could be based was admitted. 


TRANSFER TICKETS ON TRAMWAYS. 


A report by M. Lavalard, manager, Paris Omnibus 
Company, on transfer tickets on tramways also provoked 
a good discussion, in the course of which the disadvantages 
of the transfer system and abuses to which it lent itself 
were touched upon. In view, however, of the success of 
the system in the United States, with which the report in 
question largely dealt, the question was considered by the 
meeting of sufficient importance to refer to a special com- 
mission of the union for further consideration, the report 
of this commission to be submitted to the next meeting of 
the congress. 
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| The day's proceedings further included a lunch, by 
invitation of the Mayor of the borough of Islington, in the 
Welcome Hall; viste to the p pn power station and 
the City and Great Northern underground (tube) works 
in construction respectively; and attendance at the con- 
versazione given by the Institution of Electrical Engineers 
at the Natural History Museum, Cromwell-road. 


. (To be continued.) 


FORTHCOMING EVENTS. 


FRIDAY, JULY 4. 

Incorporated Municipal Electrical Association.—At 8 p.m., 
smoking concert in Banqueting Hall, St. James's Restaurant, 
Regent-street, W. 

: THURSDAY, JULY 10. 

Association of Municipal and County Engineers.— Annual 

meeting opens at Bristol. The meeting closes on July 12. 


The following fixtures for meetings have also been made : 

Sanitary Institute.—Sept. 9-13, congress, Manchester. Sept. 9-27, 
health exhibition. 

Sanitary 

Middlesbrough. 

Waterworks Engineers.—July 22-25, annual meeting, Leicester. 
December, London. 

Iron and Steel Institute.—Sept. 2-6, Dusseldorf. 

Institution of Civil Engineers.—Birmingham students’ visits : 
July 19-26, Paris ; Sept. 25, Crewe. 

Institution of Junior Engineers.— Aug. 9 to 16, summer meeting. 

Municipal Officers’ Association. — July 14, district meeting, 
Hampstead. 

British Association.— Meeting at Belfast commences Sept. 10. 


Association.—Aug. 7-9, autumn meeting, 


BURY ELECTRICITY ACCOUNTS. 


From the accounts of the Bury Corporation electricity 
department, just issued, the total expenditure on capital 
account to March 31, 1902, is stated as £511,127. Abstracts 
of the revenue account, balance-shect, and statement of 
electricity generated, sold, etc., are appended : 

REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Generation of electricity ....................................... 1,282 15 8 
Repairs and maintenance of buildings and plant......... 289 7 3. 

mont өхрепвев Mamm 655 6 8 
eins 125 9 4 
Public lamps ..................... FFF 125 15 4 
Miscellaneous .......................................5ә5..5.55е. 5 424 10 5 
Amount carried down to net revenue account ............ 2,356 15 6 

£5,257 16 2 

Cr. Income. £ sd 
Sale of current for private and public lighting ......... 4,959 5 8 
Rental of meters, etdee— bis 186 17 7 
Diener. 102 3 6 
Private constructio/o‚»,n n H H H 9 9 5 

£5,237 16 2 
BALANCE-SHEET, 
Liabilities, £ s d. 
Loans on mortgage ......................................... 45,229 0 0 
Sundry ereditorrrtn de 1,942 15 10 
Cash owing bank _.......................................... 1689 4 0 
Sinking fund. less loans paid off.............................. 1,208 14 4 
Debt extinguished........... ....... ПРИРО ИТИ 5,246 0 0 
£53,515 14 2 
Assets. £ s.d. 
Amount expended on capital account 50,649 12 5 
Sundry debtors for current, ete., supplied ............... 2,027 5 3 
Stock of ers, vestes ie niie 480 4 3 
General rate accountymV/ꝓ·᷑UUUU!!¹nh „ 158 12 3 
£535,515 14 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quanti merated in В.Т. unit . 349,030 

| ae Public lampe... . ..................... 55,264 | 
Quantity sold4 By contract ......... . 7,990 525,537 

. Private consumers by meter ... .. 262,085 | 
Quantity used on жогКз............... esc eee 10,122 
Total quantity accounted for.... . . .. . 555,459 
Quantity not accounted ſo!”!rr-̃ нн... 15,571 
Total maximum supply demanded (kilowatts) .................. 272˙˙9 


Number of public lampe, 31 arcs, 17 incandescents, 


SHEFFIELD ELECTRICITY ACCOUNTS. 


From the accounts of the Sheffield Corporation electricity 


department to March 25, 1902, it appears that a total 
expenditure of £538,501. 17s. 7d. has been incurred. 
Abstracts of the revenue account and balance-sheet are 


appended : 
REVENUE ACCOUNT. 

: Expenditure. £ s.d. 
Generation of electricity..................... nee 7,425 19 1 
Repairs and maintenance of buildings and plant 1,984 15 1 
Distribution of electricity ͥ 934 18 7 
Rents, rates, and taxes ..................................... 1,722 17 10 
Management expenses, salaries, et . 1517 4 3 
Balance carried to profit and loss account 26,245 5 8 

£39,851 0 6 

Cr. Income. £ s.d. 
General receipts for supply of electrical energy, etc.... 38,639 17 0 
Meter tenis ее ðVL оиа 1,005 0 5 
Revenue from service connectiotn nns q 71 18 7 
Revenue from other sour cee... 44 4 6 
Rents receivable: ,.... eie rre анаан Ya nere 70 0 0 

£39,831 0 6 
BALANCE-SHEET. 

Dr. Liabilities. £ 8. d. 
Loans account—mortgages................. ................. 296,899 10 0 
Redeemable stock  ................. see . 76,097 4 4 
Instalments to sinking fund ............................. ~. 16,265 5 9 
Motors (provided out of revenue)... ..................... 2.200 0 0 
Cash balauGes ЖШ аа ГЛ aba i er СТГ 150,915 7 1 
Present available surplus .................................... 33,644 6 1 

£576,019 15 3. 

Cr. Assets. £ s.d. 
Capital expenditurmçd [ U· HH ꝛ . 558,508 17 7 
Stock of motors ................................... асаана 3,873 9 7 
Sundry debtors for amounts owing .. ..................... 18,750 7 8 
Stores on WANG ß ыи Ense o pue 5,529 18 6 
Work in progress 2,580 15 2 
Cash balances ...................................›........5......Д 6,983 6 9 

£576,019 13 3 
— jp eee 


EALING ELECTRICITY ACCOUNTS. 


The accounts of the Ealing electricity department show 
а total expenditure on capital account to March 31, 1902, 
of £116,511. Appended are abstracts of the revenue 
aecount and general balance-sheet : 


Dr. REVENUE ACCOUNT. £ 8. d. 
Generation of electricity eene 644 0 0 
Distribution of electricit UP 67 2 8 
Publio ldnipe. . аааз ИгЕ а abies 555 15 4 
Rents, rates, taxes, oto. ...................... e 352 1 5 
Management өхрепзев.......................................... 989 10 0 

8,185 7 5 
Balance carried to net revenue account. 6,557 16 0 
£14,741 3 5 

Cr. | £ s.d 
Sales of current supplied by meter ........................ 10,605 11 0 
Rental of weren бакаа 451 19 6 
252,599 units supplied for public lighting ............... 5,215 12 10 
Attending and repairs as per сотфта........................ 555 15 4 
Special eharge sss. 8 129 10 9 
Fees for testing consumers’ installations, repairs, etc. 28 16 0 

£14,741 3 5 
BALANCE SHEET. 

Liabilities. £ sd 
Value of land appropriated for electrical purpos 1,000 0 0 
Mortgage debt, eos amount repaid ................ РРР 90,929 16 2 
Treasurer's overdraft .......................................... 19,415 15 7 
nner m samen ours 2,545 16 11 
Reserve for instalments of principal accrued ............ 195 4 7 
Reserve for bad debts, less written off..................... 76 0 6 

Loans paid out of revenue, less balance of profit and 
m "ERE 6,576 16 4 
£120,539 8 1 
Assets. | £ s.d. 
Amount expended for works ................................. 116,311 4 5 
Btores'on Вана на ee tee rt d eroe abris 265 1 2 
Sundry debtors for current supplied........................ 5,548 6 4 
Other debt nt нао er OPE CE 611 8 1 
fr tros toten ii eonun 5 8 1 
£120,539 8 1 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jive shillings for every other answer we print. The answers 
to any questions should be sent within 10 days aíter the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. 


[The correspondent, “ А. C.,” who sent us an answer to 
No. 486, writes that the lettering in his answer should 
read А C B, not A B C.—E». E. . 


QUESTIONS. 


495. Is there any meter similar to а gasmetor for measuring directly 
the quantity of steam in cubic feet, at a certain specified pres- 
sure, passing through a pipe! In the case of a consumer having 
his own supply of steam, but also being supplied with steam from 
an outside source, what would be the best means of measuring the 
quantity of steain supplied by the outside source at the same time 


5 using own stcam * A separate steam-ring not to be considered. — 
TEAM. 


496. At a sub- station 10,000 yards distant from the main generating 
station there is а 500-kw. synchronous motor-generator, the motor 
being three-phase star-wound at 5,500 volts, this being the line 
voltage, the generator direct current at 500 volts. The high- 
tension motor is run up to synchronism by means of а 75-kw. 
induction motor-generator. It is found impossible to synchronise 
the high-tension motor without getting a kick on the ammeter 
unless its volts are at least 200 less than the 'bus-bar volts. After 
the motor has been switched on to the 'bus bars, the machine volts 
rise to the same as the 'bus-bar volts. All the volumeters and 
voltmeter transformers have been tested and found correct. Please 
explain fully the reason of this. —H. B. S. 


ANSWERS. 


Question Мо. 489. -What is the best system of guarding against 
explosions in gaseous coal-mines where it is necessary to use 
electric signals in а main haulage road, which is also the return 


airway ! 

Answer to No. 489 (awarded 7s. 6d.).—The ordinary 
mining engine plane signal is usually made up of a battery 
of from 8 to 16 Leclanché or Fuller’s cells according to 
the length of the circuit, an electric bell (a 6in. trembler as 
a rule) and a pair of naked iron telegraph wires running 
side by side for the whole length of the engine plane, and 
supported by reel insulators nailed to the timber support- 
ing the roof. In this way a signal can be sent from any 
part of the road by simply bringing the naked wires into 
contact. The drawback to this system in fiery mines is the 
sparking both at the point of contact and at the clapper of 
the bell. Тһе writer has got over this difficulty by trans- 
mitting the signals through a relay and using single-stroke 
bells. Get а 100-ohm relay with very sensitive armature. 
This will work with one Fullers cell for any practicable 
distance underground. Thus, owing to thelow E.M.F. and 
the comparatively high resistance of the relay, the spark on 
making contact is so small as to be almost imperceptible, 
and is certainly not intense enough to ignite any gaseous 
mixture. The relay should have base and cover of cast 
iron, the cover sorewing down on rubber joints. So that 
with а single-stroke bell the only dangerous spark will 
be at the circuit closer of the relay, which is properly 
enclosed. 

Of eourse, increased attention must be given to the wires, 
as the conductivity and insulation must be kept especially 
good. The wires should be of No. 8 galvanised iron, and 
as soldering is out of the question, the joints should be 
made by twisting the ends together and then bridging over 
with a piece of Ko. 16 binding wire, the latter being well 
tightened down with the pliers.—T. L. JONES. 


Answer to No. 489 (awarded Ts. 6d.).— P." asks what 
is best to guard against explosions in coal-mines by electric 
signals. From a fair experience of both coal-mining and 
electric signals in haulage roads, which is the return air- 
way, I believe there is much room for very serious con- 
sideration on this question. It is simply a question of 
the danger arising by sparking which takes place when the 
bare wires are brought in contact to give the signal, 


To keep the sparking down, the system must be worked 
with the potential difference of the positive and negative 
wires as low as possible. To do this (irrespective of 
"n I believe it best to let each bell have its own 
local battery and relay, as the relays connected up in 
parallel from the line wire would be worked with a 
much feebler current than would the bells if connected 
on the line wire. Therefore, the line wires, which 
are the chief source of danger, would have a lower 
potential difference, thus the risk of sparking is reduced. 
In general mining bells and pushes are now well enclosed, 
and the danger arising from sparking on this point is very 
much minimised. The chief danger, as before stated, I 
believe is in the bare line wire contact. And the only way 
to reduce this as much as possible is to keep the line 
wires clean, во as to be able to make good contacts. Adopt 


А.В. CAR WIRES 
‘SUSPENDED ON 


INSULATORS 


Fic. 1. 
the system of local batteries and relays to each bell, thus 
keeping the main battery voltage low. This system of 
local battery and relay is not, I know, very generally 
adopted; yet for signalling in (fiery) mines 1 consider it 
worth some consideration, irrespective of the first cost of 


|j 


A.B. CAR WIRES 
SUSPENDED ON INSULATORS 


RELAYER ENCLOSED 
WITH BELL 


Fic. 2. 


plant. In Fig. 1, which is tho largely adopted system and 
if contact is made, say, at C, possibly a heavy spark is the 
result. Hence I would advise, if “Р” wishes to avoid 
this, Fig. 2 as a means of reducing it.—B. J. 


Answer to No. 489 (awarded 5s.).—As the electric current 
is only wanted for signalling purposes, its quantity would 
not be very large, and the whole circuit should be arranged 
so as to produce as little self-induction as possible—e.g., an 
earth return could be used, or if that should be undesirable, 
the two line wires should be kept well apart. Again, all 
coils such as on magnet bobbins should be as short as 
possible, so that the spark on breaking the circuit should 
be very small. The parts of the switch where the spark 
occurs should be fairly massive and solid, so that the heat 
of the spark may be kept verv low, and the whole of the 
switch should be thoroughly immersed in oil (rosin or 
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mineral oil would be about the best). Of course, tho 
handle of the switch or key could be above the surface of 
the oil for convenience and cleanliness. If the spark is at 
all large, then the switeh should be arranged in steps, with 
a resistance between each so that the current may be 
greatly reduced before being actually broken. But this 
1s hardly necessary if the switch is immersed in oil, 
because any gas in the mine could not possibly get in 
contact with the spark, and so no explosion could be caused 
by it. Still another arrangement is possible—viz., never 
actually break the circuit at all, but by means of resistances 
n it to à minimum, which will not hurt the battery.— 
G. A. 


Question Хо. 490.— 1 have seen on a high-tension alternating switch- 
board of the receiving end of a power transmission plant an 
instrument indicating the number of cycles. I should like to 
have the theory of this instrument ? 


Best Answer іо No. 490 (awarded 10s.).—4AÀn instrument 
which will readily measure and indieate the frequency of 
alternation of an alternating-current circuit is sometimes 
very convenient. Such instruments are usually based on 
one or other of the two following principles. The first is 
the use of a little synchronous motor, which is accelerated 
by hand until it falls into synchronism with the circuit to 
be tested. This little motor is usually of the two pole type, 
and hence the number of revolutions affected by it in an 
interval of time, observed with the aid of a chronograph, 
or a small tachometer, gives the frequency of alternation, or 
at least its average, during the interval. The second method 
is to vary the dimensions of an elastic vibrating body until 
its natural period of vibration coincides with that of the 
alternations in the circuit to be tested, and then to 
determine the mechanical vibration period of the body. 
An instrument of the la-ter type is made in Germany, and 
consists of a number of tuned steel ribbons, each of which 
has a known definite vibration periol of its own and inter- 


mediate between that of its neighbours. "The ribbons are |. 


presented in succession to the poles of an alternating electro- 
magnet, which is excited from the circuit to be tested, 
until some one particular ribbon responds powerfully. The 
figure representing the frequency required is usually stamped 
on the ribbon. Variations in the frequency can also be 
tested by observers where the amplitude of vibration in 
the adjacent ribbons, which are, of course, slightly out of 
tune, appreciably. varies. With a steady sud stationary 
frequeney no such variation should be perceptible. 

Another and yet simpler apparatus of similar type con- 
sists merely of a straight steel spring of adjustable length, 
supported in a clamp and varied in length until it 
apparently ceases to vibrate when viewed by an arc lamp 
fed from the circuit to be tested. When the frequencies 
of the vibrating spring and of the circuit coincide, the 
spring appears as though motionless. The length of the 
spring, of course, is calibrated to read off the frequency 
from. 

Another and rather more complicated type of frequency 
meter, which does not depend on either of the above 
principles, is Manzetti's frequency meter." This instru- 
ment has а moving system consisting of а copper disc and 
a parallelopiped of laminated iron rigidly connected 
together, one above the other, and suspended by a silk 
fibre. Each is acted upon by an independent pair of coils. 
The two pairs of coils are connected in parallel across the 
circuit to be tested, with an adjustable resistance in series 
with one of the pairs. The torque exerted on the iron is 
independent of the frequency, while that on the copper 
being due to Foucault currents is a function of it. If, 
then, the two pairs of coils be so adjusved that for any 
given standard frequency tho torques excited by them 
are equal and opposite, there will be no deflection. If, 
however, the frequency changes, a deflection will be at once 
. the tendency to rotation produced by the 

ifference between che two torques will be balanced by the 
torsion of the silk fibre suspension which can be annulled 
by adjusting the resistance in series with the one pair of 
coils. The measurement of frequency is thus reduced to a 
zero adjustment of the instrument, and a measurement of 
a resistance ratio. The alteration of the resistance from 
the standard can, of course, be calibrated to read the 
frequency from directly. This instrument gives fairly 


25 


reliable readings over the usual range of working 
frequencies. It can measure very low frequencies well, 
but its readings might be falsified by self-induction at high 
frequencies. A description of the above instrument will 
be found in vol. xxxviii. of the Electrical World of New 
York.—T. SQUARE. 


Answer to No. 490 (awarded 7s. 64.) Though numerous 
optical and acoustic methods of measuring frequency have 
been suggested, they have generally been quite unfitted 
for use on a switchboard—the care and time necessary to 
obtain a reading rendering them only suitable for 
laboratory use. The nearest approach to a direct-reading 
frequency meter in use at the present time, and the one 

robably referred to in the question, is that made by 
Meise Hartmann and Braun, and shown in Fig. 1. It 
consists of 20 or 30 steel strips, Z, arranged in a circle. 
They are fixed at the back end, and free to vibrate through 
a maximum arc of about lin. at the front end. The strips 
are of graduated sizes, and are calibrated to have natural 
periods of vibration, increasing from strip to strip in a 
uniform manner by steps of, say, half a period per second, 
from a minimum to a maximum value, the number of such 
stops determining the range of the instrument. A single 
instrument can easily be arranged to cover such a range as 
from 40 periods to 60 periods, which is ample for station 
requirements. The base to which all the strips are 
attached can be rotated by means of the knob, G, so 
as to bring any desired strip opposite the small horseshoe 
magnets, M, M,. These magnets are made up of laminated 
soft iron, and are usually kept close together by moving 


Еа. 1 


the levers, K, and K,, so as to act as a single magnet. 
They are excited by coils connected to the supply circuit 
(through step-down transformers if necessary). 

To determine the frequency of a circuit, it is only neces- 
sary to connect the exciting coils to the circuit and turn 
the knob, G, by hand until the strip which is most strongly 
vibrated when opposite the magnet is found. This strip 
will be the one whose natural period approximates most 
closely to the periodicity of the circuit. The frequency of 
this strip (clearly marked above it) is then the frequency 
of the circuit, with a possible error equal to the difference 
in frequency between two strips. By further noticing 
whether the strips on both sides of the most strongly 
vibrated one are чү affected or not, it is easy to deter- 
mine the frequency with even greater accuracy. The object 
of the levers, K, and K, by which the magnet can be 
opened out into two parts with a varying gap between them, 
is to enable the instrument to be set so that should the 
frequency of the circuit fall below a predetermined value or 
rise above another predetermined value, it will at once give 
notice of the fact. Thus, in Fig. 1, the one magnet is shown 
under the 99 strip and the other under the 101 strip, so that 
as soon as either of these values is reached one or the other 
strips will begin to vibrate strongly. This vibration is 
easily noticeable by ear as well as by eye, for a loud 
humming noise is given out when in action. The lever К 
is simply for the purpose of inserting more or less external 
resistance in series with the exciting coils, and во enabling 
the instrument to be employed on circuits of different 
voltage without fear of overheating. 
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The sensitiveness of the instrument is remarkable. If 
the correct strip for a given periodicity is found, and the 
periodicity of the circuit is then altered by as little as 
i ce cent., the arc of vibration of the strip will be at once 
reduced to from one-kalf to one-third its former value, thus 
making the readings quite definite.—Q. 


Answer to No. 490 (awdrded 5s.).—As the question says, 
these instruments are only used when the number of cycles 
are required to be known some distance away from the 
generating plant, as the ordinary rule would suffice there— 
i. e., counting the number of revolutions of the engine, etc. 
They are called frequency tellers, and the following is a 
description of two of the best —I daresay the one seen in 
the question is one of them. 

The frequency teller of Campbell consists of a soft-iron 
strip, and so held in a frame that it can be caused to pro- 
trude more or less from a holding block. The end of this 
iron strip projects over an electromagnet with a laminated 
core, through the coils of which passes the A. C. to be 
examined. Now, this iron strip has a natural free period 
of vibration, and if the attractive impulses which act upon 
it agree in frequency, the amplitude of the vibration (of 
the strip) becomes pretty great. This instrument includes, 
also, a slow-motion arrangement for pushing the iron strip 
more or less in and out of the clip which holds it at one 
end, and an indicating needle which magnifies the motion. 
The operator then makes the movement until the sounds, 
or visible movement, or oscillations of the vibrating iron 
strip is à maximum, and then he reads off the scale the 
frequency of the current passing through the coils of the 
electromagnet. This instrument is graduated by applying 
to it current of various frequencies, and is accurate to 
about 0'2. There is a modification of this instrument b 
C. Kinsley, in which the free portion of the strip is aare, 
not by varying its length, but by sliding along it a non- 
ара rider or weight. 

he other instrument is an dde Qu ques by Profe. 
Ayrton and Perry, in which a stretched wire is placed 
between or over the poles of an electro et. The wire 
is of iron and the magnet is reversed by the current to be 
examined. Іп this case periodic attractive impulses set the 
wire in vibration if ite free period is in agreement with the 
current or is some harmonic of it. The free period of 
the wire is determined by its length, diameter, density, 
and tension, and is expressed by the equation | 


21, 


in which ¢ = periodic time; 
l = length of wire; 
T — half the diameter ; 
ô = density of the wire; 
T = tension in dynes. 


So that if T is varied by using different stretching weights, 
the free period of vibration of the wire may be equal to 
that of the exciting current of the magnet, and when this 
happens the vibration of the wire becomes a maximum. 
Another way of doing this is to send the periodic current 
along the wire and use a permanent magnet, but owing to 
the rise in temperature of the wire by the current it is 
rather difficult to determine the frequency, so that it is 
better to pass the current to be examined through the 
magnet coil and use an iron wire or a wire with a small 
iron armature attached to it, varying the tension on the 
wire until it is in unison between its free period of vibration 
and that of the current through the coil.—A. Н. E. 


Answer to No. 490 (awarded 5s.).— There are a variety 
of instruments that indicate the frequency of alternating 
currents in the market. The most accurate are those that 
depend on the resonance of steel springs placed in front of 
an alternating-current et. Those that depend on the 
increased voltage across the terminals of а choking coil in 
series with a resistance when the frequency increases are 
only accurate when the wave form of the applied alter- 
nating-current pressure is always the same, and hence they 
cannot be recommended. In the Hartmann and Braun 
frequency indicator a series of steel tongues can by means 
of a milled head be brought within the range of the electro- 


magnet in succession until a pair of tongues is reached 
whose vibration amplitudes are greater than any other pair. 
Suppose that one of the tongues is under the mark 101, and 
the next is under the 102, and tbat the vibration of 101 
is about three times the vibration of 102, then the 
frequency is about 101:25, and so on. They are made 
for various ranges of frequency; for example, the 100 
frequency one is calibrated from 79 to 110, ete. 
instrument can also be used on a 75, 85, 100, 125, and 
150 volt circuit, depending on the position of a stop on 
the side of the instrument. We have not seen any instru- 
ment of this kind that could be directly connected to the 
high-tension lines of a power transmission plant, but as 
the frequency of the current is the same on the high and 
low tension sides, nothing would be gained by making an 
expensive instrument for use on the high-tension side. 
The instrument seen was probably connected to the low- 
tension side. 

Another instrument made by Messrs. Nalder Bros., 
which is considerably used in this country, is the Campbell 
frequency “teller.” The principle is the same as the 
Hartmann and Braun instrument, but there is only one 
tongue, whose length can be varied by means of a ratchet 
and pinion. It is calibrated by putting it on circuite of 
different frequencies, and has a very wide range, sometimes 
from 40 to 150. In using it we turn the pointer by means 
of a milled head either on front or by the side of the 
instrument to 40, and then алау turn it round until 
the instrument gives out a loud note, say, at 85:5; then 
this would be de frequency. If the pointer be turned 
backwards, the readings are quite incorrect, and so it is 
absolutely necessary that the pointer be always turned 
slowly upwards from its bottom reading on making an 
observation. Used in this way ite indications are quite 
accurate. It was probably one or other of these instru- 
ments that “ E. E. C P." saw.—J. C. R. 


APPOINTMENTS VACANT. 


Distributien Engineer, London County Council Tramways Depart- 
ment, £350 per annum, July 14. For particulars see advertisement, 

Assistant Superintendent of Mains, Edinburgh Corporation, 
£150 per annum, July 7. See advertisement. 

Foremen Linesmen (3) Manchester Corporation Tramways, 
£2. 10s. per week, July 5. See advertisement. 

Electrical Engineer and Tramway Manager, Swindon Corpora- 
tion, £250 per annum, July 9. Full particulars from Mr. R. Hilton, 
town clerk, Town Hall, Swindon. 

Telegraph Linesmen (3) for eight months, Northern Nigeria, 
£210 and local allowance of ба. per day, July 7. Full particulars can 
be obtained from the Crown Agents for the Oolonies, Downing.street, 
8. W. 


Station Superintendent, Hammersmith Borough Council Elec- 
tricity Department, £200, July 11. See advertisement. i 

Chief Clerk, Bournemouth Town Council Tramways Department, 
July 9. See advertisement. 

Assistant Clerk, Bournemouth Town Council Tramways Depart- 
ment, 32s. 6d. per week, July 9. See advertisement. 

Chief Inspector, Bournemouth Town Council Tramways Department 
358. per week, July 9. See advertisement. 

Shift Engineers (2), Bournemouth Town Council Tramways Depart- 
ment, 40s. per week, July 9. See advertisement. 

Fitter-Drivers (2), Bournemouth Town Council Tramways Depart- 
ment, 38s. per week, July 9. See advertisement. 

Car-Shed Foreman, Bournemouth Town Council Tramways Depart- 
ment, 40s. per week, July 9. See advertisement. 

Engineer, dynamo works, to devote his whole time to methods of 
manufacture and piecework. See advertisement. 

Switchboard Attendant, burgh of Motherwell Electricity Works, 
£65 per annum, July 14. Particulars from Mr. E. Britton, Electricity 
Works, Motherwell. 

Meter Inspector, Colchester Town Council Electricity Departinent, 


348. per week, July 7. Particulars from the Borough Electrical 
Engineer. 


Responsibility of Telegraphists.—They do things different on 
the Continent. Lately, two telegraphists in the employ of the 
Prussian Government were mulcted in what is there very heavy 
damages for errors committed by them individually in the trans- 
mission of telegrams, the new statute making the individual liable for 
his fault. One man who transmitted kaufen (buy) instead of verkaufen 
(sell) in a broker's error had to pay £100. 
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LEGAL INTELLIGENCE. 


IS AN “ELECTRICIAN” A WORKMAN ? 


In the Westminster County Court om Friday, the 20th ult., his 
Honour Judge Woodfall and а jury had before chem the case of Isaacs 
v. the Grand Theatre, Clapham Junction, in which the plaintiffs, who 
are the parents of a young man who lost his life at the theatre whilst 
as an ''electrician," sought to recover compensation for his 
loss. It appeared that in July of last year the deceased man was 
employed on the electric lighting plant at the theatre in question, and 
in the course of his work fell into а tank of boiling water which had 
been left with the cover off. The result was that the unfortunate man 
was killed, and the plaintiffs were deprived of the partial support 
which he had rendered them. At the time of his death the deceased 
was earning two guineas a week, and this action, which was brought 
under the Employers’ Liability Act, was to recover three years’ salary. 
His Honour, after hearing evidence at some length, said it was a 
most painful case and the plaintiffs were entitled to every sympathy, 
but he must hold that the d man was not a workman within 
the лаш of the Act, and therefore the plaintiffs must be non- 
sui 
Notice of appeal was given. 


COMPANIES’ MEETINGS AND REPORTS 


EDMUNDSONS’ ELECTRICITY. 


The report of the directors for the year ended March 31 last states 
that, including the sum of £2,202 brought forward from last year, 
the net profit, after payment of debenture interest, amounts to 
250, 902, which, together with the premiums received on new issues 
of sharés and debenture stock, amounting to £6,807, makes a total of 
557,770 to be dealt with. After deducting a dividend on the pre- 
ference shares, paid and accrued, amounting to £6,701, and an 
interim dividend at the rate of 5 per cent. per annum on the ordinary 
shares, amounting to £4,437, there remains a balance of £26,631, 
which the directors recommend should be appropriated as follows: a 
final dividend on the 37,500 ordinary shares at the rate of 9 per 
cent. I annum, making 7 per cent. for the year; dividend at the 
rate of 7 per cent. on 10,000 ordinary shares issued iu October, 1901 ; 
dividend of 7 per cent. on the defe shares; to be added to reserve 
fund, £10,900 ; leaving to be carried forward to next account, £6,179. 
Since the last 1 a central station at Newport, Isle of Wight, has 
been opened, and powers have been obtained for electric lighting at 
Ryde, Cowes, and Ilfracombe. The undertaking of the Woolwich 
(Distri ict) Electric Light Company, Limited, in which Edmundsons' 
Electricity Corporation has a considerable interest, has been sold to 
the Corporation of Woolwich upon terms which will allow of a return 
of upwards of £2 a share to the shareholders of that company. It is 
intended to complete the sale during the present year. During the 
year 10,000 preference shares, 10,000 ordinary shares, and £40,000 
debenture stock have been issued. 


RAND CENTRAL ELECTRIC WORKS. 


The report of the directors for 1901 expresses герге! that the war 
prevented the resumption of operations until Sept. 22, 1901, aud that 
from Jan. 20 to that date the whole of the plant was lying idle and 
totally unremunerative, as the Board were of opinion that it would be 
highly dangerous to restart the works without having such military 
rotection as would practically ensure immunity from further raids. 
e statement of accounts shows a loss of £9,570, and adding 
thereto the amount set apart for depreciation—viz., £8,710—and 
the balance brought forward from 1899 of 26,951, there is a 
total debit balance of £25,231. The revenue from all sources 
amounted to £8,529, as compared with £25,395 for’ 1900, 
and the working expenses, including depreciation, to £26,809, 
against £52,848 for the previcus year. The revenue derived 
from the supply of power amounted to £7,870, as inst the revenue 
for the previous year from the same source of £24,470. The contract 
with the Johannesburg Municipality alluded to in the last report has 
been duly completed, and is yielding а satisfactory return to the Com- 
pany. e municipality have already given notice that they will 
require the full amount of power contracted for—viz., 600 kw. within 
about six months’ time, and 700 kw. from Jan. 1 of next year until 
the expiration of the agreement. From the returns to hand for the 
present year, which show a large increase each month (the power Шр 
lied for April being more than double that ире in January), the 
directors hope that when next they have the honour of calling the 
shareholders together they will be in a position to report that an 
increased and remunerative share of the business, which it is expected 
will accrue as a result of the cessation of hostilities in South Africa, 
has been secured by the Company. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The third ordinary general meeting of the shareholders in this 
Company was held last week at Winchester House, Old Broad-street, 
Mr. r W. Wallace, K.C., paang 

The Chairman, in moving the adoption of the report, which 
appeared in our issue of the 20th ult., explained several of the items 
in the accounts. In connection with the item of £36,215, the amount 
of calls unpaid, he stated that the directors had decided to issue 
debentures for £50,000, of which the contractors would take up 
£10,000. They might ask why it was necessary to issue these deben- 


tures. Well, they found that it would be a very profitable thing for 
this oompany to do other work than that which they had undertaken 
to do at algoorlie under their contracts. They had found that in the 
early stages it was very beneficial for a vompany like theirs to supply 
certain plant to the mines (such as motors, hoists, pumps, meters, 
etc.) which were not originally estimated for. Therefore, this was 
additional work to what was originally contemplated, and the cost had 
to be added to the amount of the contracts. The Company had 
undertaken to supply power for the working of the Kalgoorlie tram- 
ways, which were their first customers. According to the contract the 
works of the Company were to be completed in July next, but they 
had already completed a large amount of the work, so much so that 
they were able to supply the tramways, which started on May 20. 

Mr. G. P. Doolotte seconded the motion. | 

In reply to questions, the Chairman explained that there were 
several reasons why the report and accounts could not be presented 
earlier. As far as the directors knew, the only contract that had been 
definitely signed was the one with the tramway company. Although 
they could have signed contracts for a very large amount of power, 
they had not done so, because they were selecting the most favourable. 
The shareholders need not have the slightest doubt that all the power 
they had would be taken up. What they were looking for was a 
average load. There were enquirers at the present timo for more Шап 
twice the power the Company had at its disposal. The plant they 

was the best of its Kind in Australia. With regard to the 

directors, he and hie colleagues would seriously consider the advis-- 
ability of reducing their number. 

The motion was carried unanimously. 


HARRINGTON ELECTRIC LIGHT. 


The directors’ report fur the past year states that the cost of supply- 
ing power has been reduced ош: 2405 188. 4d. to £335. 18s. 6d., but. 
this item is still very heavy when compared with the aceounts three 
years ago. The charges for repairs and replacements still remains 
very high—viz., £222. 16s. 3d., against £223. 198. 8d. last year. 
This amount can only be reduced by the consumers themselves in 
adopting some system of supervision over their workpeople so as to 
revent any rough usage in connection with the lamps and other 
fittings. The light consumed during the year is 88,414 units, against 
87,285 last year. The profits during the year are #455, which, with 
the balance of £23 carried from last year, amounts to £476. This the 
directors recommend to be appropriated as follows: dividend at the 
rate of 8 per cent., £240; to write off plant and fittings (depreciation), 
£200 ; to carry forward, £36. 


MEYRA ELECTRIC. 


At Board of Trade offices, Lincoln's-inn, on Tuesday, the statutory 
meetings of creditors and shareholders were held under the failure of 
this Company. 

Mr. Winearls, assistant receiver, presided, and reported that the 
Company was registered in September, 1900, with a nominal capital of 
£10,000, divided into shares of £1 each, and was formed to acquire 
and work an invention in yalvanic batteries, and letters p which 
were to be granted to а Mr Paul Meyer. An agreement dated Sept. 7, 
1900, between Mr. Meyer and а trustee on behalf of the Company, 
was subsequently adopted by the Company, and provided for the 
purehase from Mr. Meyer of all his rights for an invention and 
improvements in galvanic batteries, and letters patent in connection 
with them. The Company was also to acquire a secret process for dry 
batteries and the trade mark ‘‘ Meyra.” 

At both meetings а resolution was еи leaving the matter in: 
the hands of the official receiver as liquidator. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Chester.—The Corporation invite tenders for accumulators and 
booster. Tenders by July 7. : 

Pontypridd.—The Urban District Council invite tenders for cables 
and dust destructors. Tenders by July 31. See advertisement. 

Barking Town.—The Council invite tenders for construction of 
tramways in their district. Tenders by July 51. See advertisement. 

Sunderland.—The Corporation invite tenders for the supply of 

rmanent way, overhead equipment, and cables. Tenders by July 9 

ee advertisement. 

West Ham.—The Council invite tenders for 50 double-deck electric 
tramcars, complete with electrical equipment. Tenders by July 8. 
See advertisement. 

Wigan.—The Electric Light and Tramways Committee invite 
tenders for the supply of 1, ards of 1 square inch lead-covered, 
peper-insulated cable. Tenders by July 14. advertisement, 

Medomsley.—The Parish Council invite tenders for the supply and 
erection of about 30 electric lamp-poles, ete. For particulars apply to 
re M. T. Milburn, clerk, Jubilee Houses, Medomsley. Tenders by 

uly 5. 

Swansea.—The Electric Lighting and Tramways Committee invite 
tenders for the supply, delivery, fixing, and laying of earthenware 
conduits, cables, pilot wires, street boxes, etc. Tenders by July 10. 
See advertisement. 

Leskovats (Servia).—The Société d'électricité de Leskovatz require 
two turbines of 200 h.p. and two dynamos for three-phase current ; 
also accessories for a power installation with в radius of 11 miles 
Tenders by July 14. 
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Bexley.—The Urban District Council invite tenders for points 
and crossings and boilers. Specifications, etc., may be obtained from 
the engineers, Messrs. Mordey and Dawbarn, 82, Victoria-street, West- 
minster, S. W. Tenders by July 7. 


Lowestoft.—The Corporation invite tenders for the construction of 
tramways, rails, fishplates, and bolts, and permanent-way construc- 
tion. Specification, etc., may be obtained from Mr. R. Beattie 
Nicholson, town clerk, Lowestoft. "Tenders by July 12. 


Newcastle-upon-Tyne.—The Corporation invite tenders for the 
supply of 2,000 tons of tramway rails and the necessary fishplates for 
same.  Particulars may be obtained at the City Engineer's Office, Town 
Hall, Neweastle-upon-Tyne. Tenders by noon on July 10. 

Italy.— The Government Railways require tenders for electric lighting 
of 100 carriages and for adapting another 175 carriages now lit by gas. 
The estimate for the whole work is about £12,000. Tenders may now 
be addressed t» the Inspector-General of Government Railways, Rome. 


Manchester.—The Electricity Committee invite tenders for suppl 

and delivery of three electric locomotives at their Stuart-street works 
зра etc., шау be obtained from Mr. Е. E. Hughes, secretary, 
Electricity Department, Town Hall, Manchester. Tenders by July 17. 


Valparaiso.—The Municipality are inviting tenders for electric 
lighting and tramways. e understand that particulars may be 
obtained from the Chilian Consul. Tenders by Sept. 1. The Govern- 
и also propose to lay a cable between Punta-Arenas and Puerto- 

ontt. 


Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
раш, transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories. Tenders by Sept. 15. See 
advertisement. 

Willington Quay.—The Willington Quay and Howdon Industrial 
Society, Limited, invite tenders for supplying and fixing electrical 
apparatus as required for power and light at their Bewiek-road 
premises. Specification, ete., can be had on application. Tenders by 
noon on July 4. 


Falkirk.—The Corporation invite tenders for storage batteries, 
generators, transformers, switchboard, cable work, crane, lamps, and 
fittings. Specifications can be inspected at Messrs. Burstall and 
Monkhouse, 14, Old Queen-street, Westminster. Tenders by July 14. 
See advertisement 


Budapest.—The Principal of the Machinery Department of the 
Hungarian Government Railways ask for tenders for the erection and 
equipment of a central station at Pressburg. Conditions (5s.) may be 
obtained from the Printing Departmeut of the Royal Hungarian 
Railway at Budapest. Tenders by July 15. 


Gillingham.—The Urban District Council invite tenders for the 
supply and erection of two water-tube boilers, steam and exhaust 
piping, condenser, cooling tower, high-speed engines, three triphase 
alternators (250 kw. cach), switchboard, underground cables, arc lamps, 
crane, and well. Tenders by July 17. See advertisement. 

Brighton.--The Town Council invite tenders for installing electric 
light in the new wholesale vegetable market, and the performance of 
other works in connection therewith. Specifications, etc., may be 
obtained on application at the office of Mr. Francis J. Tillstone, town 
clerk, Town Hall, Brighton. Tenders by 10 a.m. on 9th inst. 


Ipswich.—The Corporation invite tenders for the supply, delivery, 
and erection at the generating station, Constantine-road, Tanich, of 
engines and dynamos, storage battery, overhead hand travelling crane, 
feeders, mains, and road work, permanent-way construction of tram- 
ways, and arc lamps. Tenders by July 5. See advertisement. 


London, S. W. The London County Council invite tenders for the 
supply, delivery, and erection at the Council's temporary generating 
station at Loughborough Junction of steam, exhaust, feed, and other 
piping, valves, etc. Specifications and other particulars may be 
obtained from the County Hall, Spring-gardens, S.W. Tenders by 
July 8. 

London, 8.W.—The London County Council invite tenders for the 
manufacture and delivery of 80 double-decked electric tramcars, com- 
plete with trucks, motors, controllers, ploughs, etc., for the service of 
the Council's conduit tramways. Specification and other particulars 
a the County Hall, Spring-gardens, S.W. Tenders by 10 a.m. on 

. 15 


London, 8.W.—The London County Council invite tenders for the 
manufacture and supply of two steel cables—one 30,000ft. and the 
other 9,400ft. in length—for use in connection with the Council's 
cable tramways ut Streatham. Specification, etc., may be obtained at 
the Engineers Department, County Hall, Spring-gardeus, S.W. 
Tenders by July 10. 

Manchester.—Tlhe Electricity Committee invite tenders for the 
supply, delivery, and erection at their Stuart-street generating station 
of a 30-ton electric overhead travelling crane, span 33ft. Specifica- 
tion, etc., may be obtained on application to Mr. Е. E. Hughes, 
secretary, Electricity Department, Town Hall, Manchester. Tenders 
by 12 noon on 7th inst. 


Epsom.—The Urban District Council invite tenders for the supply 
and erection of semi-marine dry-back boiler, with fittings, etc.; ejector 
condensers, circulating pumps, and pipework ; spray cooling pond; 
steam, feed, and drain pipes, etc.; and one 150-kw. steam dynamo 
(vertical enclosed high-speed engine) and switchgear, etc. Tenders 
by July 18. See advertisement. 

Devon.—The Visiting Committee of the Devon County Asylum, 
Exminster, invite tenders for wiring alterations and additions, 2,000 
lamps, booster, dynamo, motors, switchboard, and replacing of a 
battery of 120 700-ampere-hour cells, сіс. Specification, etc., can be 
obtained from Messrs. O'Gorman and Cozens-Hardy 82, Victoria. 
strect, Westminster. Tenders by July 23. 


London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and erection of one electric power overhead 
travelling crane, to lift 25 tons, three hand-power overhead travelling 
cranes, to lift 10 tons each, at certain of the Council’s depots in the 
south of London. Specifications, etc., may be obtained at the County 
Hall, Spring-gardens, S. W. Tenders by 10 a.m. on July 15. 


London, 8.W.—The London County Council invite tenders for the 
trenchwork, concreting, bricklaying, repaving, ete., in connection 
with the laying of stoneware cable ducts for the Council's southern 
tramways, including the laying of the ducts provided by the Council. 
5 and other particulars may be obtained at the County 

all, Spring-gardens, 8. W. Tenders by 10 a.m. on July 15. 

Stalybridge. —The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, 
delivery, erection, and construction of three 500-kw. steam-driven, 
direct-coupled threc-phase alternators, etc. ; three 50-kw. steam- 
driven, direct-coupled continuous-current exciters, etc. ; and per- 
manent way, including copper bonding and conduits for cables. 
Tenders by July 7. See advertisement. 

Teddington.—The Urban District Council having obtained a pro- 
visional order enabling them to supply electricity within the urban 
district of Teddington, invite tenders from persons and companies 
able to carry out electrical undertakings, stating terms upon which 
they would be willing to take over such provisional order, and to 
submit a scheme of electric lighting for the district, with particulars of 
cost. "Tenders by July 12. vertisement. 


Chester.—The Corporation invite tenders for construction and 
reconstruction and electrical equipment of tramways, alteration, 
adaptation, and 99 of shed, tramway cars, and general 
equipment (preferably for the whole, or in sections) —viz.: permanent- 
way construction (length of route about 4,678 yards) and car-shed ; 
bonds ; overhead equipment; and cars. Specifications, etc., may be 
ebtained from Mr.. M. Jones, city surveyor, Town Hall, or Mr. F. 
Tournel, city electrical engineer, New Cranc-street. Tenders by 

uly 7. 

Norway. The Board of Trade notify that tenders will be received 
at the Norwegian State Telegraph Department, not later than noon on 
July 7, for the supply of 256-pair and 204-pair telephone cable, and 
for Leclanché battery glass. ecifications and conditions can be seen 


-in the Technical Department of the Board of Telegraphs, Christiania. 


Apart from the usual customs duties, a preference of from 10 to 15 per 
cent. -is given to native manufactures. Particulars may be obtained 
at the Board of Trade Offices (Commercial Intelligence Branch), 50, 
Parliament-street, any day between the hours of 10 and 5. 


RESULTS OF TENDERS. 


IMord.—The Urban District Council have accepted the tender of 
Rhodes and Webster, of Bradford, for the three motors for the pump- 
ing station. 

Bournemouth.—The Town Council have accepted the tender of 
J. G. White and Co. for supplying certain machinery, shafting, 
cranes, and tools at £1,295. 2s. 

Bristol—The Electrical Committee have accepted the tender of 
Clark and Chapman, Gateshead-on-Tyne, for feed and general service 
pumps, and Doulton and Co. for water softener for the Temple Back 
works. 


Cardiff. The Town Council have accepted the tender of the 
Tudor Accumulator Company for supply of cells for meter test rooms 
at £25, and that of Messrs. Gould па Wheeler, Cardiff, for supply of 
three-vore disconnecting boxes at £4 for the pattern and £1. 5s. for 
each box. 

Stretford. The Urban District Council have accepted the tender 
of E. Heaton aud Sons for steam-raisiug plant, 25,095; British 
Westinghouse Company, steam generators, condensing piant, pipes, 
and accessories, £5,619 (subject to conformity with the specifications 
and requirements of the engineer) ; Anchor Cable Company, service 
mains, £9,682. 


Bath. —The following tenders have been accepted hy the Corporation 
for extension plant : Dick, Kerr, and Co., Limited, London, two 250-kw. 
stea ni dynamos with Belliss engines £4,246, 50-kw. motor-alternator 
£3575, 30-kw. balancer £250; Ferranti Limited, Hollinwood, trans- 
formers, £674 ; Johnson and Phillips, Kent, atc lamps, £113. 9s. 6d. ; 
Callender's Cable Company, London, cables, £1,081. 


Tonbridge (Kent). —The Urban District Council have received the 
following tenders for the fitting-up of an electric light installation in 
their electricity works : 


Strange and Sons, Tonbridge ..... ................ . £159 14 4 
Searle and Austen, Tonbridge —....................... . 177 211 
Hayward and Co., Tunbridge Wellis . . 180 15 9 
Johnson and Phillips, Charlton 204 0 0 
Imo Aist aenne ОТТИК 221 10 0 
Jackson Bros., TonbridgeUUPPU 2. 272 17 6 
Cross and Co., Tonbridgeͤ——ͤ—ŨUͥ²! b 2 522 17 0 


London County Council.—The Council have received the follow. 
iug tenders for the erection of the engine-house for the temporary 
electricity generating station to be erected by the Council on land 
adjoining the station of the South London Electric Supply Corpora- 
tion, near Loughborough Junction : 

W. Jones and Sons, Magnet Wharf, Bow Bridge 


(ROCCE ECG) ioca ista tup d е T TN LEE £4,176 911 
J. MeManus, 257, Hammersmith-road ...... .............. 4,184 3 11 
J. Westwood and Co., Napier Yard, Millwall ............ 4,692 4 9 
Jones Ironfoundries, ete., Company, 156 and 158, 

%% o d еа 4,959 10 7 
Peirson апа Co., 17 and 18, St. Dunstan's-hill 0...00... 5,015 1 11 
W. Harbrow, Iron Building Works, South Bermondsey 

Station ñ JJ) ³Ü—¹ꝛA ( AN 4. 9,142 14 8 
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E. 


BUSINESS NOTES. 


TRACTION. 


Birkdale.—The Town Council have decided against the running of 
the tramcars on Sundays. 

"Warrington.—The Board of Trade have sanctioned the borrowing 
of a further sum of £27,000 for tramway purposes. 

Poole.—A proposal is being considered to extend the tramways from 
5 Junction to the extreme end of the Sandbanks vid Compton 

cre. 

Ecoles.—The main streets in the town are to be widened in con- 
nection with the proposed electrie tramways, the construction of 
which will shortly [е commenced. 

Shipley.—Major Pringle, R.E., on behalf of the Board of Trade, 
on Tuesday inspeoted the electrical equipment of the new tramways. 
The lines will shortly be opened for traffic. 

Nelson.—The work of constructing the tramlines to the end of the 
Nelson borough boundaries on the Barrowford and Colne roads is about 
to be commenced by the Nelson Corporation. 

Huddersfield.—The tramway receipts for the seven days ending 
Saturday last amounted to £1,662, and for the Saturday the amount 
was £456. Both amounts constitute records. 

Stretford.—Official sanction to the borrowing of the sum of 
£54,680 for the reconstruction and equipment and electrical traction 
of the tramways of the district has been received. 

Bath.—The result of the recent arbritration to decide upon the 
figure to be paid by the Corporation of the price of the tramway 
company's undertaking is daily expected to be made known. 

Stoke-on-Trent.—Major E. Druitt, В.Е., on behalf of the Board 
of Trade, has held an enquiry into the objections of the Corporation 
to the electric traction company making a double line between Stoke 
and Newcastle. 

Financial. The warrants for the interest to June 30 on the 
4} per cent. first mortgage debenture stock of the South Lancashire 
Electrie Traction and Power Company, Limited, were posted on 
Monday last, the 30th ult. 

Sunderland.—Close upon 100,000 persons travelled on the tram- 
ways on Thursday week, constituting a record in the history of the 
enterprise. The construction of the proposed new tramway along 
Pallion-road is to be proceeded with. 

Devonport.—The tramways extensions will be opened on Aug. 1. 
During the year ended June 26 last the company's cars travelled & 
distance of 568,122 miles. and carried 5,854,025 passengers, or the 
population of Devonport 88 times over. 

Brockley.—A committee of private gentlemen has been formed to 
take steps in the matter of tramways for Brockley. One of the duties 
of the committee will be to canvass the district and obtain the views of 
the residents and tradespeople on the subject. 

Aberdeen.—The United Trade Council have po a resolution 
protesting against the abolition of 4d. fares on the Woodside tramway 
route, and agreeing that the Town Council should inaugurato 4d. fares 
all over the system. The cars now run on Sundays. 

North Staffordshire.—The Corporations of Stoke-upon-Trent and 
Hanley have lodged petitions at the Private Bill Office of the House 
of Commons intimating their intention of opposing the passage through 
commi:tee of the North Staffordshire Tramways Bill. 

West London Tramways.—Some record figures were obtained on 
the London United Tramway Company's system in West London last 
week. From June 21 to 27 inclusive the total number of passengers 
earried was 1,025,400, or at the rute of 55,000,000 a year. 

Gravesend.—Owing to the inability of the Corporation to give a 
supply of electrical energy for working the new tramways in Gravesend 
and district, the opening of the lines has had to be deferred. Arrange- 
ments hud been made to run the electric cars last Tuesday. 

Pontypridd.—The preamble of the Bill to confirm a provisional 
order authorising the Pontypridd Urban District Council to lay addi- 
tional tramways in their district has been proved before the Select 
Committee of the House of Lords of which Lord Newton is chairman. 


Brighton Electric Railway.—It is stated that the survey for the 
London and Brighton clectric railway is to be commenced at once. 
There will be no material change in the route originally proposed in 
the plans laid down befo:e the Parliamentary Committee early this 
year. 

Slough.—The majority of the people have welcomed the proposal 
of the London United Tramway Company to extend their system to 
Slough. but the Parish Councils of both Langley and Datchet have 
passed resolutions against the suggested branches from the Bath- 
road line. 

Penarth.—Information was received at the last meeting of the 
Town Council that a company is being formed to construct a tramway 
from Cardiff to Penarth. It was stated that а sub-committee had 
already been appointer to confer on the subject with the Glamorgan 
County Council. | 

Bilston.—4A second and much more satisfactory trial trip over the 
whole of the Bilston section of the electric tramways was made last 
week. The car ran a great deal more evenly than on the previous 
occasion. This second trial was for the purpose of testing the cables, 
the crossings, etc. 

Wrexham.—The work of laying the lines for the electric tramways 
has been commenced. The system will run from the racecourse, 
through the town, and up to Johnstown and Hhos. The Corporation 
has entered into an agreement with the electric tramways company to 
supply the electric power, 


Halifax.—The Corporation electric tramway receipts on Friday, 
which was observed as a holiday, amounted to £528. 10s. 7d., com- 
pared with £449. 14s. 3d., the highest amount taken on ony previous 

ay. The receipts on Saturday amounted to £571. 6s. 6d., thus 
breaking the record of the previous day. | . 

Stainland.—The District Council have applied to the Halifax 
Corporation to have the promised extension of tramways to their 
district commenced forthwith. The town clerk has, however, been 
instructed to reply that the Tramways Committee could not see their 
way to comply with the request at present. 

Ayr.—Tho traffic on the Corporation electric tramways showed x don 
expansion during last week. The number of passengers carried was 
88,608, as compared with 65,854 in the previous week, which had 
been the highest. The drawings amounted to £455, which is £154 
more than the highest previously. recorded. 

Dundee.—It is believed that when the tramway accounts for the 
financial year just closed are published they will show that the draw- 
ings have been about £10,000 better than those of the previous year 
This is only to be expected, seeing that in the past 12 months several 
new electric routes have been opened for traffic. | . 

Bradford.—The whole of the Undercliffe section of the city 
tramways is now open for traffic. The electrical equipment of that 
part of the section between Peel Park and the Undercliffe terminus 
was completed on Friday night, and trial trips were run over the 
route. On Saturday morning a full service was started. 

Boncaster.—Major Druitt, of the Board of Trade, on Tuesday 
inspected the Bennithorpe and the racecourse route of the electric 
tramway system, which was found to be satisfactory, and was at once 
opened to the public. The tramway runs from the station road to the 
Deaf and Dumb Institution near the racecourse. The Hyde Park 
section will be opened in a month. | 

Derby.-—Notice of motion has been given for the next meeting of 
the Town Council: That the Tramway Committee, in conjunction 
with the Electric Lighting Committee, be instructed to obtain a 
report from an electrical engineer of high standing as to the desirability 
or otherwise of having a combined generating station for providing 
current for electric lighting and traction purposes.” 

Darlaston.— With reference to the tramway difficulty on the line 
between Darlaston and Moxley through a portion of the line passing 
over the parish of Wednesbury, it was announced at the last meeti 
of the Council that a deputation had attended at Wednesbury, an 
the Mayor had given them an assurance that it was thought in a short 
time matters would be settled and everything in order. 

Leeds. The Street-lane extension of the Chapeltown route of the 
electric car service has been opened for traffic. It makes possible a 
circular tour by a connection with the Roundhay Park line, but the 
whole question of circular tours is yet under consideration, and, except 
on special occasions, it is the intention to treat the Canal Gardens as а 
terminus, and to return the Chapeltown cars by the way they arrive. 

Barrow.—The tramways depót owned by the British Electric 
Traction Company was found to be on fire on Saturday morning. The 
roof of the building fell in before the brigade arrived. When the fire 
broke out there were 12 steam tiam engines and eight large tramcars 
in the building. Of these, 10 engines and four tramcars were com- 
pletely destroyed, and the rest were considerably damaged. The loss 
18 estimated at £5,000. 

Broadstairs.— With reference to the Council's complaint as to the 
low rate of speed at which the tramcars travelled, t was stated at their 
last meeting that this was caused through the Board of Trade regula- 
tions, which only allowed a maximum speed of 10 ‘niles an hour on any 

rt of the line. If the Council would appeal to the Board of Trade to 
increase the rate of speed, the company would be only too delighted to 
fall in with their views. 

Middlesex.—The proposals of the County Council for new light 
railways are to be embodied in two orders. The lengths and estimated 
cost of the two schemes are respectively: 6 miles 1 furlong 8-0 chains, 
£248,576 ; and 2 miles 3 furlongs 6:0 chains, £86,649. 10e. The 
total net estimate of the cost of the proposed new railways and of the 
additional lands required for the railways already authorised and 
sanctioned is £779,312. 12s. 

Beurnemouth.—The new Corporation electric tramways will be 
epened early next month. It was resolved by the Council this week 
to establish on the first section of 14 miles л uniform 2d. fare per 
5 for any distance. This is only provisional, it being the 

ope of the Council to have 1d. fares for certain stages, with 2d. from 
the centre to any part of the borough. The Tramways Committee 
have been authorised to engage drivers and conductors. 

Rhondda.—The enquiry by the Select Committee of the House of 
Commons presided over by the Hon. de Tatton Egerton into the 
Rhondda Urban District Тш Bill was continued this weck. 
Mr. R. Hammond expressed the opinion that the tramways would be 
a great success. Mr. George E. Waller said there was absolutely no 
room for doubt that the tramways would be a paying concern. A 
drive through the valleys was sufficient to confirm that. The committee 
adjourned. 

Exeter.—The City Council have decided to petition against the 
Bill promoted by the Exeter and District Tramways Company, as 
amended by the House of Lords. The Council have also reaffirmed 
the resolution of Oct. 25, 1899, in so far as it relates to the desirability 
of purchasing the existing tramway undertaking. with a view of recon. 
structing the lines for electric traction. A special meeting is to be 
convened to consider ап application to the Board of Trade for permis- 
sion to serve upon the Exeter Tramways Company notice of the 
intention of the Council to purchase their undertaking under the 
powers of Section 45 of the General Tramways Act of 1870. 


London United Tramways.—The committee of the House of 
Commons presided over by Mr. Compton Rickett, revised the clauses 
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of this Bill on 5 week. In oertain cases agreements have 
been made under which, where the promoters take part of the property 
of frontagers, they shall, if required, take the whole of the property. 
It was urged on behalf of a number of property owners who had not 
petitioned against the Bill that a provision in the Bill should supply 
this agreement to all property affected. The committee, after hearing 
arguments, rejected the proposals Amendments having been made 
in clauses to bring the Bill into conformity with the decision of the 
committee, the Bill was ordered to be reported for third reading. 


Light Railways.—Recently the Board of Trade, on appeal, heard 
the objections which had been lodged against the confirmation of the 
Canterbury and Herne Bay Light Railway Order by the South-Eastern 
and Chatham Railway Companies Managing Committee, under 
Bection 9 (3) of the Light Railways Act, 1896 (the local enquiry having 
been held in Canterbury on April 16, 1902). The Board of Trade now 
state that, after careful consideration of the facts and arguments put 
forward at the appeal, they have arrived at the decision that the case 
is not one in which, on the objections of the railway companies’ com- 
mittee, the proposals of the promoters ought to be submitted to 
Parliament. The engineers to the scheme are Messrs. Pritchard, 
Green, and Co., of Westminster and Birmingham. 


Bishopsgate.—The parishioners of St. Botolph, Bishopsgate, are 
much concerned about the safety of their interesting old church, in 
consequence of the proposed construction of three tube railwa At 
& vestry meeting at which the Bishop of Ж-а presided, it was 
reported that owing to the opposition which had been raised by the 
br officers, two out of the three Bills which were presented to 

arliament had been dropped. The North-East London Railway will, 
however, run a tube railway through Bishopsgate-street, and it is 
feared that the church tower may be in danger. Clauses have been 
added to the Bill providing that 20ft. of London clay must be left 
between the lowest part of the tower of the church and the top of the 
railway, and the parish has been protected against any expense which 
таау be caused by disturbances. 

Lewisham.—At the last meeting of the Borough Council the Works 
Committee reported that they had considered the application to the 
Light Railway Commissioners by the Crystal Palace Light Railways 
and Tramways Company, Limited, for an order under the Light Rail- 
ways Act to authorise the promoters to construct a light railway from 
a point in Lordship-lane near its junction with Crystal Palace-road, 
along Lordship-lane to Sydenham-hill, thence along Sydenham-hill 
and Crystal Palace-parade to the junction with Anerley-hill. The 
committee were of opinion that it was not intended that the Light 
Railways Acts should be used to facilitate the construction of what 
were properly tramways; and, apart from this, there were questions 
on this spplication affecting the interests of the Council, for the pro- 
tection of which ample provision should be made if the scheme is 
proceeded with, and the committee recommended that the necessary 
steps be taken for opposing the application before the Light Railway 
Commissioners. 

w.—The annual accounts of the Corporation tramways have 
now been published. They show a phenomenally successful result, 
which, subject to audit, is as follows: revenue, £614,415 ; working 
expenses, 205,042 ; gross balance, £209,371 ; which has been applied 
as under—interest and sinking fund on cost of Govan tramway. 
£5,057 ; interest on capital, £54,282 ; sinking fund, £36,974 ; pay- 
ment to common good fund, £12,500 ; £108,815 net balance ; added 
to general reserve fund, £100,566. The sums set aside as provision 
for renewal of permanent way and depreciation of plant, amounting 
to £111,758, are included in the working expenses of £405,042. Last 
year's gross balance amounted to £87,630. It is proposed to apply 
the whole of the general reserve fund in writing off the old horse 
traction plant and equipment. The traffic returns of the Corporation 
tramways for the week ending June 28, 1902, are interesting if com- 
pared with the corresponding week last year, the figures of which are 
shown in brackets: mileage of line open for traffic, double track, 
53 (444); car miles run, 249,991 (225,699); passengers carried, 
$,612,271 (5,195,086) ; receipts, £15,217. 9s. 11d. (£11,988. 11s. 7d.). 

Accidents.—A serious accident, resulting in the death of threo 

rsons and injury to eight others, occurred on the tramway system 
last Saturday night in the midst of the Coronation festivities. A 
well-laden car was descending Somerset-road, on the new route to 
Almondbury, when it left the metals on taking the curve into a busy 
thoroughfare. The car crashed into a grocery stores, completel 
smashing up the shop front. Part of the stonework was displaced, 
and some damage was done to a public-house next door, which the 
car first caught. The upper portion of the car was badly damaged, 
but the lower part was not much the worse beyond the breaking of 
the windows. The reason for the car leaving the metals is stated to 
be that the driver lost control, and the vehicle was precipitated down 
the hill at a great rate of speed, failing toround the curve in the lino. 
The car was one of the newest in service at Huddersfield, and was fitted 
with three electric brakes, each independent of the other.—An acci- 
dent at Bradford to an electric car is also reported. "This occurred on 
Sunday. About half-past seven a car was standing at Thornton 
terminus, four miles out, when, in the absence of the driver, through 
an unaccountable cause it started down towards Bradford full of people. 
In their endeavours to jump off the car, а woman, the wife of a farmer, 
was killed, and seven others injured. 


Halesowen.—The Worcestershire County Council appealed to the 
Board of Trade on Tuesday against the confirmation of an order made 
by the Light Railway Commissioners, on the ground that certain 
sections of the proposed line should be widened at once to 35ft., 
whereas the promoters of the scheme contended that they were allowed 
seven years for giving that width of road under the order. 
romoters are the Halesowen District Council. 
District Council, said that a compromise had been 


the, promoters and the County Council, whereby 


Mr. Lees, for the 
to between 
e former were 


The | 


allowed seven years to widen the road. The land in question was 
being set out as a рш свега. and as soon as the people began to 
build they could compel them to allow for the 35ft. of roadway ; but 
if these people knew that the promoters were compelled to widen the 
road at once, they would hold hack building operations in order to get 
the promoters to buy аё а forced sale value. Evidence having been 
tendered by both sides as to what took place before the Light Railway 
Commissioners, about which there was a great conflict, Sir Herbert 
Jekyll said he understood that the proviso which was now sought to 
be put upon the promoters was not before the Light Railway Com- 
missioners, and he should hardly be prepared to advise the Board of 
Trade to do what the County Council desired. 


Aston. — The Urban District Council on Monday took over the 
tramways in their area. At the Council meeting on Tuesday a report 
was presented stating that the local Tramways and Electric Light 
Committee had effected an arrangement with the tramways company, 
under which the latter would assign and transfer to the Council the 
residue of the existing term of the lease granted to the company b 
the Corporation of Birmingham, which expires on Dec. 30? 1905, an 
under which they become lessees of the line of tramways extending 
from the boundry of the city of Birmingham into the Old-square. 
The price for the transfer is to be fixed by Sir Frederick Bramwell. 
Further, the committee intimate that they have negotiated the purchase 
of tho line of tramway authorised by the order of 1884, commencing 
at or near the Vine Inn, running along the Lichfield-road to Gravelly 
Hill, with the leasehold land and buildings used as a depót, and the 
horses and other effects belonging to the company, and used by them 
for the purpose of working such line of tramway. The sale and 
purchase of the whole of the undertakings of the company is to take 
effect as from June 30, 1902. After that date, until the actual com- 
pletion of the purchase, the company are to carry on the undertaking 
as agents for and on behalf of and for the benefit of the Council, the 
Council paying interest at the rate of 4 per cent. per annum from 
June 30 until the actual date of completion. 


Cardiff —Some interesting figures bearing on the cost of recon- 
structing the tramways have been submitted to the Tramways Com- 
mittee by the borough engineer, Mr. W. Harpur. He estimated at 
£70,700 the total cost of reconstructing the tramways purchased from 
the tramway company, and this amount included the cost of tools and 
plant of all kinds still in the possession of the Corporation, the making 
good of the roads at the sides of the tramways, and other con- 
tingencies. For the purpose of comparing this cost with the offer of 
the tramway company of October, 1901, he has made all requisite 
deductions and additions for placing the two estimates on an equal 
basis. He finds that had the offer of the company been accepted there 
would have been extras on their proposed terms amounting to at least 
£12,700, which, added to their offer of £90,841, makes a total of 
£103,541, showing a saving to the Corporation upon the transaction 
of £32,841. Tn addition to this the Corporation would probably have 
had to pay for the supervision of the work, for clerks of works, and 
additional surveyors, for measuring up extras, etc., at least £1,000, 
or, putting it in another way, had the Corporation carried out the 
works only stipulated for and included in the terms set out by the 
company in their letter of October, 1901, the cost of the work carried 
out by the Corporation would have been £58,000 only, instead of 
£70,700. In reply to statements recently made in one of the local 
papers alleging that there will be a loss of £50,000 on the first year's 
working of the electric tramways, the chairman of the Tramways 
Committee sta*ed at the last meeting that he has had an offer from a 
strong syndicate in the town, who were prepared to take over the 
tramlines and pay the Corporation 5 per cent. on the Corporation's 
outlay. That was the reply of the Tramway Committee to those who 
wanted to say that they would lose by the undertaking. The total 
receipts from the tramways for the week ending June 28 amounted to 
about £2,300, which constitutes a record, the nearest approach to this 
fivure being during Whit week, when the takings were not quite 
£1,800. 

London County Council.—The recent action of the House of Lords 
in striking out Olause 5 of the London County Council Tramways Bill, 
thereby prohibiting the construction of any tramway south of the 
Strand, was the subject of a short report from the Highways Com- 
mittee at Tuesday's meeting of the Council. The committee herein 
point out that the effect of the decision of the House of Lords, if 
acted upon, will be that should the Bill as proposed to be altered 
become law, the Council will be empowered to construct a costly 
subway for tramways, but the scheme will necessarily be very incom- 

lete owing to the tramways terminus being underground at the 
Strand, and no facilities being afforded for taking the tramways to 
the surface at and along the Victoria-embankment. The committee 
have thought it right to call the attention of the Council to the course 
taken by the House of Lords with regard to the matter. Ав will be 
seen from our Tenders columns, the Council on Tuesday accepted 
the tender of Messrs. W. Jones and Sons for the erection of the engine- 
house for the temporary electricity generating station to be erected at 
Loughborough in connection with the tramways conversion. The total 
cost of the work will be about £4,500. The Council also agreed to enter 
into a contract with the Sanitary Block and Tile Pavement Company for 
the paving with the company’s sanitary blocks of such portions ob the 
tramway track as are in front of places of worship and some other 
publie buildings. A special recommendation from the Highways 
Committee was also received by the Council to the effect that applica- 
tion be made in the next session of Parliament for powers to enable 
the Council to enter into arrangements with the company concerned, 
when any bridge carrying, or over, any thoroughfare in London which 
is already, or may probably be selected by the Council as, а route for 
tramways, is about to be reconstructed, or altered, under powers con- 
ferred upon the company by special Act of Parliament, for the work 
to be carried out in such manner as to permit of the placing of elec- 
trical conduits in the carriageway of the bridge, or of the laying of a 
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double line of tramways in the road beneath the bridge ; and also to ! 


enable the Council to contribute the whole, or a part, of the extra' cost 
to be incurred in respeot of the work necessary to adapt the bridge for 
the purpose. 

Croydon Festivities.—Taking first advantage of the official 
announcement that the King is now happily out of any immediate 
danger, the management of the electrio tramway system at Croydon 


on Monday night last ran а magnificently-decorated and illuminated 
car through the town and out to Purley. The original intention was 
to have the demonstration on Thursday, June 26, but owing to the 
general abandonment of the Coronation festivities for a time all over 
the kingdom on account of his Majesty's illness, this was also post- 
As the car turned ont of the 
ornton Heath cig te at about a quarter to ten on Monday night it 

y the crowd which had assembled to view the 
beautiful illuminations adorning the walls of the tramway offices, and 
extending a considerable way over the network of wires р 


ed to а more favourable occasion. 


was loudly cheered 


in front. The car itself presented a magnificent picture, blazing wit 
hundreds of incandescent electric multi-coloured lights, with an 
illuminated image of the King at the one end an 
Queen at the other. 
invited 
appointed borough electrical engineer of Croydon, and Mr. F. 8. Grogan, 
the representative electrical engineer of the British Thomson- Houston 
Oompany, the contractors. A sharp run was first made to the 
southern extremity of the line at Purley. Notwithstand 
comparative lateness of the hour there were lots of people abroad, 


and the car was enthusiastically cheered on its triumphant passage 
emonstrations 


were made, and the warm welcome which the appearance of the car at 


through the town. On the return journey similar 
every turn of the road received may be taken as an evidence of the 


popularity of the electric service at Oroydon. The system is being 
worked by the British Electric Traction Company under a lease from 
general manager, and to 


the Corporation, with Mr. T. B. Goodyer as 
this gentleman and Mr. Spurway, the electrical engineer for the tram- 
ways system, is due the credit of organising the above trip in celebration 
of the unavoidably postponed Coronation. 


visitors from a distance having 
to view the local decorations. 


Lancashire Light Railways.—We have received from Mr. A. 


Tracey, the secretary of the Lancashire Light Railways Company, a 


few interesting facts respecting the extension of the Liverpool tramway 
service to Prescot and St. Helens, which was inaugurated on Wednesday 
last week. The Liverpool Corpo 


Ash, where this company’s line—the one 
railway—commences and continues along the 

boundary of Prescot, where it forms a physical junction with the 
existing tramways of St. Helens, which go through Prescot, Rainhill, 
and Eocleston Park to St. Helens, and then on to Haydock. The 


Liverpool and Prescot light railway was authorised under the Light 


Railways Act of 1896, and the line has been fully constructed and 
equipped for some months, but owing to the connection with the city 
tramway service being incomplete, it was not considered desirable for 
it to be (экер. for publio traffic until this was done. Thus, the lines 
were not brought into publio use until last week. The Liverpool and 
Prescot light railway is nearly 54 miles in length, and is of the tramway 
there being practically no difference between the construction of 
the track, overhead equipment, and cars of this line and the ordinary 
tramways, the same ga e—namely, Aft. 8tin.—being used. The 
rails are laid in precisely the same manner as by the Liverpool Oor- 
poration tramways. It is a single line, with passing places within 
sight of each other. The cars are of the double-deck type, with seatin 
capacity for 55 passengers—22 inside and 55 outside—and are fitte 
with modern improvements, including 3 life-saving 
„ brakes, electric light, etc. The Lancashire n as Railways 
ompany is one of the companies controlled by the South Lancashire 
Electric Traction and Power Com пу, who also control the South 
Lancashire Tramways Company. 10 t is latter company powers were 

iven under the South Lancashire Tramways Acts of 1900 and 1901 
or the construction of over 105 miles of tramways in the districts 
between St. Helens, Manchester, Bolton, and Warrington, embracing 
the populous towns and districts of Leigh, Atherton, Hindley, 
Newton-in-Makerfield, and other places. The company have now in 
hand the first constructional scheme, inclúding nearly 20 miles of 
tramways, which it is expected will be completed in six or seven 
weeks' time ; also a large generating station at Atherton, which is 
approaching completion. There is every prospect of these tramways 
being opened for public traffic early in August, after which important 
developments in the carriage of goods (for which the company have 
powers) may be expected. 

Tube Railways.—Mr. Campion, one of the examiners of Standing 
Order Proofs, sat at the House of Commons on Tuesday to consider 
various allegations of non-compliance with the rules of Parliament in 
connection with the London United Electric Railways Bill, the 
Brompton and Piccadilly-circus Railway Bill and the Piccadilly, 
City, and North-East London Railway Bill Mr. Cripps, on behalf 
of H. L. Florence (chairman of a residente' committee) and others 
alleged non-compliance with Standing Orders in the case of the 
London United Electric Railway Bill, which contemplated the cor- 
struction of а tube railway under Knightsbridge-road, and another 
similar tube railway. He alleged non-compliance in respect of 
Clause 107, which confirmed an agreement between the London 
United Electric Railways Company and the Piccadilly and City 
Railway Company for through fares, and through traffic 
facilities over the respective lines. He contended that this 
was an agreement exactly of the nature required by the Stand- 
ing Orders to be expressly stated in the notices of the Bill; 


that of the 
It was at once boarded by a large party of 
ests, among whom were Mr. J. G. Scott, the newly- 


the 


We understand that the 


tramcars have been exceptionally busy during the past week, many 
en advantage of the electrio service 


ration have extended the city tramways 
from the present terminus at Old Swan to the city boundary at Knotty 

and Prescot light 
main road to the 


and the promoters had failed to include it in any of their 
notices. . Greg said that when the notices were issued there 
was absolutely no connection between the two companies, and that, 
therefore, it was impossible to cite the Piccadilly and City Railway 
Company by name. He held also that the notices given were suffi- 
ciently wide to cover this particular agreement. Mr. Oripps then 
roceeded with a similar allegation against the promoters of the 
iccadilly and City Railway Company. The Examiner said it seemed 
to him that this all tion went to the root of the whole matter. The 
agreement undoubtedly came within the requirements of the Standing 
Orders, and there could be no question that the notices did not 
comply with the Standing Orders in so far as they failed to specify the 
ment in the terms required, or to mention the persons with 
whom it was pro to make the agreement. He should support 
the allegation, and report both Bills as having failed to comply with 
the Standing Orders in regard to this matter. The remaining allega- 
tions of non-compliance made against the promoters of the Piccadilly 
and City Railway was considered and over-ruled. The same decision 
was given on the objection of insufficient notice urged against the 
Brompton and Piocadilly-circus Railway Company in те to the 
confirmation of an agreement between the promoters of that under- 
taking and the District Railway Company. Mr. Geo. Drew writes to 
the daily Press on behalf of the National Association for the Exten- 
sion of Workmen’s Trains and Trams, complaining that the provision 
made in several of the Tube Bills before Parliament this session with 
regard to workmen’s trains is absolutely inadequate, and fail to 
out the recommendation of the Joint Committee of last year. Sir 
John Dickson-Poynder, the letter states, has given notice after the 
second reading of each Bill which does not make sufficient provision 
for workmen’s trains, to move that it be an instruction to the Com- 
mittee to whom it is referred to insert as far as practicable in the Bill 
provisions to carry out the recommendations as to workmen’s trains 
and fares contained in the report of the Joint Committee of Session 
1901 on Underground Railways, and to deal with different companies, 
but forming continuous through routes as one railway for these 


purposes, 


LIGHTING AND GENERAL. 


Faversham.—It is proposed to borrow £24,000 for electric lighting. 

Fraserburgh.—Sufficient subscribers have been obtained to start a 
Post Office telephone exchange. ` 

Leicestershire and Warwickshire Electric Power BilL— This 
Bill has been read a third time and passed. 

Worksop.—The Urban District Council have reduced the price of 
electricity for motive power from 2d. to 14d. per unit. 

Carburet of Caleium.—The price of this material has advanced 
during the last half of June from £9. 10e. to £17. 18s. 

Chesterfield.—The Town Council propose to borrow £3,000 to 
cover further capital expenditure on the electric lighting undertaking. 

Share Market.—There were few changes in electric supply shares 
during the week, though there were a few small investment orders 
about. 

St. Pancras.—The Council has decided to extend the electric light 
to Bartholomew- road, Brownlow-mews, Oharlotte-street, and Seaton- 
street. 

Newton.—The Urban Electric Supply Company are about to lay 
down main cables and the boxes for connecting up the same in a 
number of streets. 

Stourbridge.—The Oouncil have decided to retain the electric 
lighting order, and that powers to carry out the order be transferred 
to the Gas Committee. 

East Cowes.—The Urban District Council Council are consideri 
an offer from the Isleof Wight Electric Lighting Company with jd 
to tho lighting of the district. 

Charing Cross and Strand Electricity Supply Co.— Warrants 
for the interest on the 4 per cent. debenture stock of this Corporation 
were posted to the stockholders on July 1. 

Greenwich.—The Blackheath and Greenwich Electric Lighting 
and the Lewisham and District Sappl Company propose to apply for 
a joint order in the next session of Parliament. 

E.E.I. Journal.—Full list of contents of Part No. 157, edited by 
W. G. McMillan, secretary, and published by E. and F. N. Spon, 
Limited, 125, Strand, W. G., appear in another oolumn. 

Tork. — The Electric Lighting Committee have appointed Мг. F. B. 
Walker, of Bradford, clerk accountant at their works, and Mr. 
G. H. B. Holmes, of York, as junior assistant engineer. 

Removal.—Messrs. Dick, Kerr, and Co., Limited, have removed 
their office in Manchester from the Prudential-buildings, 78, King- 
street, to the Northern Assurance-buildings, Albert-square. 

Maidstone.—The Electric Light Committee are advertising for 
tenders for constructing the coal store and railway at the electric light 
works. The tenders are to be limited to Maidstone builders only. 

Lowesteft.—The Town Council are about to apply for a license 
from the Board of Trade to supply current for private and public 
lighting in certain rural parishes more or less contiguous to the borough, 

Aberdeen.—At the last meeting of the Gas and Electric Lighting 
Committeo it was agreed, on the report of Mr. Bell, to extend the 
electric mains along Holburn-road to Great Western-road, and along 
Fonthill-road to Albury-road. 

Derby.—The last report of the Electric Lighting Committee states 
that the sanction of the Local Government Bosrd has been received 
to the raising of a loan of £7,955 for the purpose of meeting expenses, 
Extensions of the mains to Overdale-road have been ordered. 

Stock Exohange.—4Applications have been made to the committee 
to allow the following securities to be quoted inithe“ official list: 
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Callender’s Cable and Construction Company’s further issue of 5,000 
ordinary shares of £5 each fully paid, Nos. 40,001 to 45,000. 


City of London Electric Lighting Co.—The directors have 
declared the following dividend upon the preference shares on account 
of the distribution for the year ending Dec. 31, 1902: 6s. per share, 
or at the full rate of 6 per cent. per annum for the six months ending 
30th prox. 

Malton.—The Urban District Council have received a letter from 
the Postmaster-General stating that the erection of the trunk line for 
the telephone to connect Malton with the general system would be 

roceeded with, and if 40 subscribers can be obtained the usual local 
acilities will be given. 

Bexhill.—The Urban District Council have been discussing а 
resolution to the effect that the electrical engineer should be requested 
to consider the question of averaging the price of the unit to the 
consumer. The proposal did not meet with the favour of the Council, 
and after a short discussion it was negatived. 


Glasgow.—In connection with the Central Station extension, the 
Caledonian Railway Company have decided to put down new electric 
lighting plant in their greatly enlarged premises. The site is at present 
being prepared on the Union-street side of the station, and a high 
chimney stalk has now been almost completed. 


Bilston.—At the last meeting of the Urban District Council a 
complaint regarding the smoke nuisance from the market electric light 
engine was referred to, and the hope was expressed that the Council 
would soon get their supply of electricity from a company, and would, 
therefore, be able to do away with the boilers. 

Cardiff.—A number of Jamps have been purchased for the police, 
and before another stock will be required Mr. McKenzie is to report 
upon the question of the utility of electric lamps for the purpose. 
The electric main cable is to be extended down Corporation-road at a 
cost of £96; a net profit of 6 per cent. is assured. 


Ormskirk.—With regard to the circulars recently posted in the 
town with a view of ascertaining the probable number of consumers 
of the electric light in the event of the Council putting down an 
installation, we understand that the replies so far have been very 
satisfactory. They will be considered by a sub-committee this week. 


West Hartlepool.—The Hartlepool Corporation having entered 
into negotiations with the Northern Counties Electricity Supply 
pompis. have informed the Town Council that there is now no need 
for them to appoint а sub-committee to confer with the West Hartle- 
pool committee upon the recent negotiations respecting the supply of 
current at Hartlepool. | 

Barnstaple.—In order to avoid the breaking-up of the wood 
poring in High-street, Cross-street, and Joy-strect. the cables are to 
зе laid on both sides at an extra cost of £327. The engineer, after 
reporting upon the cost of wiring and fitting-up intending consumers’ 
premises, has received directions to order stock fittings for 300 lights 
at a gross cost of £220. 

Swansea.—Tho Swansea Gas Company has given the Swansea Cor- 
poration formal notice of its intention to terminate at Michaelmas the 
agreement existing between the two bodies, and that in any future 
agreement the same charge for public lighting will be made as that to 
private consumers. The Corporation will meet this challenge by taking 
steps towards having the town lit by electricity. 

Wimbledon.—Mr. К. Barnes Spencer has submitted а report to 
the Urban District Council recommending that from Oct. 1 current for 
lighting be supplied at 7d. per unit; after the first 120 hours per 
quarter in the winter and 60 hours in the summer, 2d. per unit is to be 
charged. Twopence is also the price for power, but during the winter, 
if power is u tween 5 and 8, lighting rate is to be charged. 


French E. L. B.— We are informed that several of the visitors to 
our naval review—as for instance, the French cruiser Montcalm” 
and Baron Rothschild’s splendid yacht—were fitted with the E. L. B. 
system hy the French company, who are now busily occupied with 
preparations for the Government and municipal celebrations of the 
14th inst., having only recently completed the arrangements of the 
great féte at Neuilly. 


Malaga.— We understand that the Mal electricity works are 
about to lay down a complete installation of direct-current plant in 
addition to their high-tension system, which will in future serve only 
for the outskirts of the town, the cables to be of English make. but 
the engines and dynamos to be American. The orders are not yet 
given out, and we hope that English works will at least have an 
opportunity to tender. 

Uxbridge. – The contractors ure busily engaged at the electric 
light generating station, at Waterloo-roac, in carrying out the work 
they have undertaken, and it is expected that in the course of another 
month or so the entire scheme will be completed. The date of the 
opening ceremony of the works of the Uxbridge and District Electric 
Supply Company, Limited, has been postponed for consideration at 
the directors’ meeting in August. 

Kent House Improvement Association. The 
arc lighting was discussed at last week’s meeting, and the following 
resolution was d: That this meeting desires to express its con- 
fidence in the chairman, and its thanks to the three members of the 
Kent House Ward for the efforts they have made, and it is hoped that 
they will continwe their endeavours to secure the improvement of arc 
lighting for Beckenham at as early a date as possible." 


Aocident.—4An accident happened at Shipley on Wednesday last, 
when the heavy cover of a connection box over the electric lighting 
cable was blown off, inflicting slight injuries upon two young girls who 
were passing at the time. It is eupposed that the cable had become 
affected by the damp, which caused fusing, leading to the explosion of 
coal gas accumulated under the pavement. The current was soon 

switched off the fused cable, and no further trouble arose, 


uestion of the 


Stepney.—Partly owing to the dislocation due to change of local 
government, and partly to the date of the Local Government Board 
audit, the accounts of the electric light undertaking covering the 
whole period since {һе commencement of I two years and 
three months—have only just been published. From the accounts for 
the year ending March 31, 1902, we note that the revenue exceeds the 
total charges to the revenue accounts by over £2,000, and although 
the undertaking during the period referred to was only in its second 
year, over 1,000,000 units have been sold in what until recently was 
considered а most unpromising field for profitable electric supply. 
These results are specially interesting, in view of the fact that the 
average price obtained from private consumers is under 23d. per unit, 
and is the lowest in the United Kingdom for undertakings showing а 
balance on the right side of the net revenue account, and not having 
the advantage of a traction supply, while the initial price charged is 
the highest—viz., 8d. 


Photography by Electrical Transmission.—Two years ago Mr. 
Sczepanik promised to transmit moving наа at а distance by 
means of electricity. Those who knew had more than their doubts 
as to his ability to transmit effects which “are succeeding each other 
rapidly while that process is still going on. However, this much- 
trumpeted invention has apparently joined the ranks of the submerged. 
А step in the right direction hae n taken by Dr. Arthur Korn, of 
Munich, who has invented a receiver which, according to a preliminary 
account published by him, will allow of the transmission of an image 
5 in light and shade, thus marking a progress from the line 

rawings which have hitherto been obtained. This, of course, only 
refers to the reproduction of pictures after the movement of drawing 
has ceased. А description by Mr. A. W. Isenthal of this process, 
which is based upon the selenium principle, appears in this month's 
issue of the Photogram, a number, which besides other excellent 
matter, contains a directory of publie dark-rooms all over the world— 
a list which has now become almost indispensable to everv tourist or 
traveller. 


Kingston-on-Thames.—The Council have resolved that the price 
to be charged to private consumers for electric current be modified as 
follows —namely, the charge to be at the rate of 8d. per unit, subject 
to a reduction to 3d. per unit for current consumed after the first hour 

г дау on the demand indicator system. A main is to be laid in 
Wood arrest from Vicarage-road to Ceres-road. Arrangements have 
been made for a visit to the Ealing electric works on July 8. Applica- 
tion is to be made to the president of the Institution of Electrical 
Engineecs to name three experts. The points to be submitted аге: (1) 
Whether it is desirable to adopt a charge of 8d. per unit, subject to a 
reduction of 3d. per unit for current consumed after the first hour per 
day on the demand indicator system. (2) (7) The relative advantages 
of electric incandescent and arc lighting tor street purposes, and (^) 
the correct principle of allocating the cost of current supplied for 
street-lighting purposes. (3) The necessity of providing additional 
plant, and plant requisite in the course of the next three or five years. 
He is also to indicate what plant would be most economical in dps 
to (а) first cost, and (b) working cost. (4) The expert is desired to 
erpress his opinion as to the desirability of modifying the system of 
generation and distribution, the present system being (except for 
‘street arc lighting) the high-tension alternating-current system with 
transformer sub-stations. (5) Lastly, the expert is requested to 
indieate whether there are any items of cost of production which can 
in his opinion be reduced or modified, such, for instance, as coal, oil, 
stores, or labour; also what means he would suggest for effecting 
economy in production. 


London County CounciL—The Council have sanctioned an 
application from the Council of Islington to the borrowing of 
£8,668 for the installation of electric light within the borough 
(to be repaid within 42 years). Notices of intention to lay mains, 
etc., under Electric Lighting Acts and orders were agreed to as 
follows: the Lewisham and District Electric Supply Company (High- 
street, Lewisham, Rushey-green and Catford-road, and to construct 
transformer boxes in High-street, Lewisham (two). Rushey-green, and 
Catford-rond; Blackheath and Greenwich District Electric Light 
Company (along Royal-hill and Circus-street, and along Point-hill 
and The Grove, and along portions of Victoria-road, Wellington-road, 
and Church-lane, and to construct a transformer box at the junction 
of Wellington-road and Church-lane); the Charing Cross and Strand 
Electricity Supply Corporation (along Surrey-street and Howard- 
street ; the County of London and Brush Provincial Electric 
Lighting Company (a transformer box in Greenhill-rents) ; and the 
Notting Hill Electric Lighting Company (Russell-gardens). The 
receipt of a notice from the Hammersmith Borough Council 
of intention to lay mains along Blythe-road was also reported. 
At Tuesday’s mecting attention was drawn to the premises used as 
the Avenue exchange of the National Telephone Company in Lime- 
street, E.C., and Dr. Longstaíf said that the company occupied part 
of the third floor and the whole of the fourth and fifth floors. On 
the fifth floor, used as a trunk-line exchange, nine males were 
employed ; on the fourth floor, used as а central telephone exchange, 
80 females ; and on the third floor was a messroom and motor for 
supplying electricity. А Aft. brick-enclosed stone staircase in the 
east angle of the premises connected the basement, ground, third, and 
fourth floors only. The doors to the staircase were ordinary deal doors, 
From the fourth floor there was a spiral iron staircase up to the fifth 
floor, and a similar staircase from the lighting area to the third floor. 
The windows on the third and fourth floors were fixed iron sashes, 
and would not be available for escape. The premises did not appear 
to come within the scope of Section 14 of the Factory Act, and could 
not, therefore, be dealt with by the Council. Dr. Longstaff added 
that the company had refused the Council's inspector facilities to 
examine the premises, but that official was rather smart, and had seen 
enough to enable him to make a sketch for the Building Act Committee. 


- The committee would consider very carefully the course to be pursued. 
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Gravesend.—Mr. McInnes has been appointed electrical engineer 
to the Council for a period of five years, the Corporation being at 
liberty to terminate the engagement at three months’ notice. ‘The 
salary is to be £250 per annum, subject to an understanding that in 
the event of his being able to show a reasonable profit he may ask for 
&n increase in his salary not exceeding £52, and should the Corpora- 
tion in that case not deem such increase advisable, Mr. McInnes shall 
have the right to terminate his engagement with the Corporation at a 
like period of three months. 

Telegraph Manufacturing Co.—It is intended that the name 
British Insulated Wire Company, Limited, shall shortly be altered 
so as to embrace the characteristics also of the Telegraph Manufactur- 
ing Company, the amalgamation of the two companies having now 
been completed. We are informed that the Telegraph Manufacturin 
Company are now ordering goods in the name of the British Insulate 
Wire Company, Limited, but invoices for good: ordered from the 
Helsby or Liverpool works should be rendered to Helsby or Liverpool, 
as well as all statements of accounts in respect of the same. 


Electric Cranes.—A striking illustration of tho excellent work 
that can be accomplished with the electric cranes recently introduced 
by the North-Eastern Railway Company at the West Hartlepool Docks 
is afforded by the discharge of tho steamer '' Westmanland." This 
vessel docked at 3 p.m. on Saturday, the 21st ult., with a cargo of 
about 650 standards of Pulpwood props. She was berthed alongside 
the electric cranes and commenced discharging at midnight on Sunday. 
By 9 p.m. on Monday the whole cargo was entirely discharged. The 
actual working time was 16 hours, or an average of over 40 standards 
per hour. 

Wireless Telegraphy. — It is reported that tho Cunarder 
**Campania,” which arrived in Liverpool from New York on Saturday, 
was in wireless communication with passing steamers practically from 
the time she left the United States until she was off the Irish coast, 
the communicating vessels including the ‘‘ Minneapolis " on the 22nd, 
the '' Lucania " on the 25th, tho ‘‘ Minnehaha " on the evening of the 
same day, the ‘‘ Saxonia " on the 26th, and the Irish coast on Friday 
afternoon. —Mr. J. D. Spreckels, the Californian sugar magnate, has 
arranged for an installation of a system of wireless telegraphy between 
California and Hawaii. 

Islington.— From the accounts of the electricity undertaking for 
the year ending March 31, 1902, it appears that a further capital 
outlay of £43,508. 4s. 7d. was incurred during that period, and that 
the total capital invested now stands at £365,842. 12s. 104. The 
total expenditure on revenue account amounted to £24,639. 17s. 8d., 
and the income for the year to £41,308. 8s. 3d., leaving a gross profit 
of £16,668. 10s. 7d. After payment of interest and redemption of 
debt there remained a net profit on the year's working of £1,402. 
6s. 6d. Since the Borough Council has been in existence an equivulent 
of 26,512 8-c.p. lamps has been connected for private consumers. 


Prevention of Accidents.—Some time ago wo mentioned a time- 
saving white-washing machine put on the market by Messrs. Wallach 
Bros. The same firm are showing at the Wolverhampton Exhibition 
various safety appliances for the prevention of accidents in industrial 
concerns, amongst which are fire, heat, and acid proof garments, face 
and hand protectors, aluminium respirators (weighing 10z.), eye 
protectors, guards for machinery, etc., electric miners’ safety lamps, 
fire extinguishers, etc. А very efficient safety appliance is the wire- 
embedded glass protectors for boiler-gauge glasses. These glasses have 
a wire netting embedded in their centre, and it is кр that they 
will stand a pressure up to 400lb. per square inch. 

Ealing.—The Electric Lighting Committee have resolved that 
peer meters should not be fitted in offices or shope or in 

ouses under a ratable value of £30 a year, aud that the minimum 
charge charge of 7s. 6d. per quarter should not be enforced where 
prepayment meters were installed. No sanction having been received 
from the Loca] Government Board for over 12 months for general 
electric extensions, the Council will now ask for sanction to a sum of 
£10,000 for such extensions. An enquiry will be held into the £7,881 
loan required for feeder mains. Photometric tests were made recently 
which showed that, irrespective of age of lamp or mantle, the best 
results at 10ft. were given equally by the 12-c.p. silvered and the two 
8-с.р. clectric lamps; at 20ft. the best results were given by the 
12-c.p. silvered-back lamps ; at 40ft. the best results were given by 
the Welsbach Kern burners. 

Bath.—The question of the future of the electric light works was 
again before the Council last week, and the reports of the joint sub- 
committee were adopted. With respect to the application of the 
authority to borrow £25,000 for new works, the Local Government 
Board sanctioned the borrowing of £11,196 required to defray excess 
expenditure on works in respect of which loans had been sanctioned 
by the Board, and the cost of other works already executed. The 
Board deferred decision with regard to the remainder of the applica- 
tion until they had been furnished with further particulars and 
specifications as to new works. "The committeo considered the matter 
pressing, having regard to the possibility of another breakdown next 
winter if the heavy load came upon the works without additional 
plant, and eu recommended that tenders for new machinery 
amounting to 27,504 be accepted. 

Madras.—An estimate of Rs.40,036 for providing an electric 
installation in the Government Press at Madras has been sanctioned 
for execution when funds are available. The superintendent of the 
Press when in England visited a number of firms and saw the several 
descriptions of lighting power used, and of motive power for driving 
machinery, and he obtained two estimates from well-known firms for 
the electric lighting of the Press. After his return he obtained esti- 
mates from four firms in Madras, but two of them were for acetylene 
and one for oil gas. The local tender for electric lighting is the lowest 
as compared with the two English tenders, one of which is considered 
indefinite and not binding.” The sanction for the purchase and use 


of the electric light is, however, equally vague. No details are given 
as to how the estimated figure is arrived at, nor is it made known 
which firm will get the order. —Jndian Engineering. 


Coventry.—The preparations for electrical illuminations for the 
Coronation festivities were very extensive. The Opera House had 
about 300 lamps distributed over the frontage ; the Hen and Chickens 
had 60 lamps ; Sydenham Palace, 90; Drapers' Hall, 90; Co-operative 
Society, Smithford-street, 150 ; Dyers’ Arms, 50; Mr. Icke, Broad- 
gate, 40. In all cases the arrangements of the lamps were most 
effective. In various streets the authorities placed chains of electric 
lamps hanving in festoons. In the absence of Mr. Jeckell, the electric 
engineer of the city, the supervision of the illuminations was carried 
on by Mr. William J. A. Sowter, A. M. I. E. E., chief assistant engineer. 
Mr. Sowter anticipated that about an extra 100 h.p. would be needed 
on the occasion. 

Watford.— At the last meeting of the Urban District Council а 
letter from the Board of Trade was read, stating that (чү were not 
disposed to entertain applications for licenses under the Electric 
Lighting Acts in regard to proposed extensions of the area of supply 
under an existing шон! order, and that procedure by provisional 
order should be adopted. The Council are urging the Board to move 
in the mstter, as the delay incident to obtaining а provisional order 
will seriously interfere with the development of the work. The elec- 
trical engineer estimates the cost of the outstanding works which have 
been sanctioned at £590, and has been directed to prepare specification 
and estimate, and to state what variations have been made from the 
original intention, as the previous estimate was £550. А low-tension 
main is to be laid to supply current for motor power to premises in 
Liverpool-road at a cost of £130 provided the applicants pay half the 
cost. 

Dundee.—The managers of the Royal Lunatic Asylum some years 
ago introduced, on the initiation of the late Dr. Howden, a very com- 
plete installation of electric light, and Dr. Havelock, Dr. Howden’s 
successor, has still farther develo that installation. In his last 
report, the manager says: With the recent additions now completed, 
the whole installation is of the most modern type, and of the highest 
efficiency. It consists of two large Belliss engines, coupled direct to 
Crompton dynamos in duplicate, each capable of running 700 16.c.p. 
lights, and a smaller combined set capable of running 120 lights. 
This smaller set is used during the night, when few lights are required, 
and can also be used for storing accumulators should they be intro- 
duced at any future time. It is calculated that the light is produced 
at 3d. per Board of Trade unit, which compares very favourably with 
the cost of electricity even in the large corporations. Gas has almost 
been dispensed with entirely, except for cooking purposes. The 
introduction of a number of standard lamps in the grounds about the 
building has been of great convenience on dark nights.” 


Royal Cornwall Polytechnic Society.—Electricity is to be the 
feature of the aixty-eighth exhibition of the Royal Cornwall Poly- 
technic Society, which will open at Falmouth on Aug. 26. e 
president, Sir Wm. Preece, K.C.B., F. R. S., will be an exhibitor, 
and hopes to procure from the General Post Office a loan collection 
of electrical appliances. Mr. F. Н. Hedley, electrical engineer, of 
St. Austell, will exhibit, and is en an active interest in the 
exhibition. Messrs. Tangye, Limited, of Birmingham, are co operating 
with the society, and will provide one of their 5 B dynamos and a 
22 b.h p. gas-engine for generating the electric current that will be 
reduired for exhibition purposes. It would appear that the present 
is а most opportune time for holding such an exhibition, in that 
Cornwall is awaking to the sense of the possibilities which lie in the 
application of electrical science in the development of the industries 
of the county. The Urban Electric Supply Company are at present 
constructing an electric tramway between Redruth and Camborne, 
whilst the Cornwall Electric Power Company have already obtained 
parliamentary powers, and have secured sites at Hayle and Par for 
transmitting currents all over the county. It will thus be seen that 
a field is being opened up for the introduction into Cornwall of electrical 
machinery and appliances for both industrial and domestic purposes. 


Electricity at Earls Court. —The illuminations at Earl's Court 
have to be seen in order to realise the magnificent effect they produce. 
The bandstands and the four different sections of the exhibition are 
each decorated on a different scheme, and each court literally outshines 
the other. Besides the already well-known electrical amusements, 
such as the electrophone, the electric launches on the lake, and the 
red dragon, an importaut addition is made by token of the Palais des 
Illusions. Неге, by means of 5,500 incandescent lamps and a gamut 
of a number of well-blended colours, a symphony of light and colour 
is played, to witness which alone repays a visit to Paris ia London.’ 
The hall has many corners, and these, as well as the sides, are covered 
with mirrors reflecting endless garlands of lights. The pilasters around 
these are hollow and transparent, and also conceal lamps. Direct 
current taken from the ordinary supply is employed in producing the 
illusion. Another item on the bill 1s the Reno cireular moving stair, 
on the principle of the ordinary Reno moving stair. When finished 
the travellers will pass through the pleasant scenery of valleys, where 
waterfalls are rustling, up into the rugged mountains. The air will 
get cooler as the ascent is made, whieh ends in a heavy fall of snow, 
This show is to be opened in about three or four weeks. The electrical 
arrangements are by Messrs. Vicor and Co., Grosvenor-road, West- 
minster ; the timber construction is by the Reno Elevated Stairways 
Company, Limited, Finsbury-pavement ; and the steel and iron con- 
struction by Messrs. Garton and Son, of New North-road, N.E. 


Peru.—A Foreign Office report states that telephonic networks 
exist in the departments of Lima, Piura, La Libertad, Arequipa, and 
Ica. The total length of the wires is probably over 3,000 miles. 
Moreover, a number of applications for further authorisations to put 
up new installations have been made lately. Most of the telephonic 
appliances now come from Sweden. Only very small orders have been 
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placed in the United Kingdom, on the ground that the instruments 
апа appliances made by British manufacturers are quite unsuitable 
for use in this country. Inasmuch as the demand for telephonic 
dette must in the near future become very large in South America, 
this branch of industry may be deserving more attention than it 
appears to receive at present in the United Kingdom. In his 
report H.M. Consul-General at Callao says that the use of elec- 
tricity for purposes of illumination is increasing rapidly in Peru. 
The town of Lima is now entirely lighted by electricity. This 
iluminant is also extensively used in private houses in Lima, 
and заррае by three companies. The town of Arequipa is 
also lighted to a considerable extent by electricity, and companies 
are being formed for lighting Callao, Trujillo, and Chiclayo in the 
same manner. The electrical plant chiefly comes from the United 
States. Notwithstanding the initial advantages possessed by the 
United States in the matter of electrical plant, it would seem that this 
is a branch of industry which fully deserves close attention on the part 
of British manufacturers, as the demand for electrical plant throughout 
South America must eventually become enormous. British machinery 
of this class is barely mentioned in this country. German dynamos 
and motors have been tried, but, although well finished, they are 
looked upon as being too complicated. It is also highly probable that 
a demand for power transmission lines for various purposes must arise 
sooner or later, as the natural configuration of the ground in this 
country can be turned to account for the development of immense 
power at comparatively little cost. 


Chichester.—The City Council have adopted the following report 
of the Electric Lighting Committee: This committee reported that 
the County of Sussex Electrical Power Distribution Company (who 
had recently laid down plant at Lewes) were prepared to offer terms 
for the transfer to them of the Corporation's electric lighting order, 
and as the committee were of opinion that the terms were as reason- 
able as could be got from any company, they recommended the Cor- 
poration to take such steps as might be necessary, and to transfer the 
order to the company, subject to a satisfactory agreement. The 
terms—which thus commended themselves to the approval of the com- 
mittee—were, briefly stated, as under : (1) the company to repay the 
Corporation the costs (£300) incurred by the Corporation in obtaining 
the order. (2) The company forthwith to take steps, on the transfer 
of the order to them, to carry out works of electricity in the city, the 
execution of which will occupy about 12 months. (3) The company to 
have the right of purchasing the works from the company by valuation 
as а going concern at the end of 14, or 21, or subsequent years, in 
the usual way. (4) The capital expenditure to be taken as shown 
in the annual statements submitted to the Board of Trade, 
in either the fourteenth, twenty-first, or subsequent years. (5) 
As regards 155 lighting the Corporation were not bound to be 
customers of the company, but the latter would be prepared to 
supply energy by meter for public lighting or for all Corporation 
buildings and public places at the rate of 3d. per unit or the follow- 
ing fixed rates: for arc lamps burning up to 11 p.m., £15 each per 
annum, if fitted with two incandescent lamps to burn from 11 p.m. 
till dawn, an additional £2 per annum; for incandescent lamps each 
fitted with two р lights, апа lit from sunset till dawn, 70s. per 
lamp рег annum. For these fixed rates the company would provide, 
fix, and maintain the columns, and light and extinguish, while if the 
light be supplied by meter, the columns, etc., would have to be pro- 
vided and maintained by the Corporation. (6) With regard to the 
cost of light to private customers the company would adopt the 
Brighton system of charging—/.c., the charge would be 24d. per unit 
for all current used by a consumer over and above a certain quantity 
in each quarter.” 


Bootle.—In his last annual report the electrical engineer (Mr. 
Dawson Clothier) gives a tabulated statement showing the operations 
of the department for the year ending March 31, 1902. We notice 
very satisfactory increases in all branches of the undertaking, with 
the exception of ‘‘ work costs per unit,” which have been slightly 
reduced. А clear profit of £1,483 has been made for the year's work- 
ing after paying all charges. It is pointed out that the first instal- 
ments of capital required in payment are greater than should be made, 
having in view the nature of the undertaking, and that an endeavour 
is being made to get the preseut loan conditions altered. The follow- 
ing figures are given: first year—profit on working £480, interest 
£903, deficit £423, repayment £1,340, deficit £1,540 ; second year— 
profit on working £1,395, interest £1,259, balance £156, repayment 
£1,918, deficit £1,783 ; third year—profit on working £4,633, interest 
£1,232, balance £3,401, repayment £1,918, net balance £1,493. 
There is thus on the three years of working a credit balance of £3,114 
after all interest charges have been paid, without taking into con- 
sideration the £5,176 debited on repayment account. The next 
feature in these statistics of most importance is the exceedingly low 
price received per unit sold on which this profit has been made. The 
average rate received from private consumers for electricity supplied 
was 5:44. per unit. Of the 55 companies which supply electricity in 
provincial towns of which details are available, there is apparently 
only one which receives a lower average rate. Of the 91 corporations 
coming under the same heading there are nine which, with two excep- 
tions, are amongst the largest cities and boroughs in the kingdom 
(Bradford, Brighton, Edinburgh, Glasgow, Manchester, Nottingham, 
Balford, St. Helens, and Stafford), so that it is obvious that the price 
of current charged to private consumers in Bootle compares very 
favourably with that charged in even the largest cities. In 1899 a 
scheme was sanctioned to lay mains in certain streets, at an estimated 
eost of £15,595. Part of this work only was carried out, and mains 
have been laid in streets not ineluded in the scheme. Certain 
auxiliary machinery is required in the generating station, as the 
existing arrangements will be insufficient for next winter. The 
principal requirements ure one boiler feed pump, one circulating pump, 
one settling tank, pipes, valves, etc., and increased coal storage. 


I estimate the cost of these at £1,000. The installation of coal- 
conveying gear is also recommended. Capital is required to meet the 
£2,006 over-expended on service charges, and a further sum of £1,000 
is required to meet present and future service charges. 


PROVISIONAL PATENTS, 1902. 


JUNE 16. 

13572. A new or improved electrically -operated hammer. 
Harry Benwell Stocks and Thomas McClelland De Bingham, 
1, Princess.street, Manchester. 

13593. Improvemonts in electric commutators. Carl Heinrich 
Prott, 221, Alleestrasse, Barmen, Germany. (Complete 
specification.) 

13604. Electric incandesoent lamp. Giovanni Bellina, 9, Dart- 
mouth-road, Brondesbury, London. 

13612. Improvements in and relating to electric fire-alarms. 

| Harold Hawthorn, 322, High Holborn, London. 

13626. Improved manufacture of hydroxylamine and chlorine 
by electrolysis, Oliver Imray, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Farbwerke 
vormals Meister, Lucius, und Briining, ——.) 

13658. Improvements in and relating to electric switches. 
William Sevenoakes, 70, Chancery-lane, London. 

13663. Improvements in differential thermometers adapted 
for use as maximum electric demand indicators. 
Guy Carey Fricker, 46, Lincoln's-inn- fields, London. 

JUNE 17. 

13713. Improvemonts in electric lampholders, Thomas Chalmers, 
18, Cowdor-road, Fallowfield, Manchester. 

13727. Improvements in electric snap switches. The British 
Thomson-Houston Company, Limited, 83, Cannon-strect, 
London. (Frank L. Fenn, United States.) 

13728. Improvements in electric push-button switches. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Edwin G. Kastenhuber, United States.) 

13729, Improvemonts in trip coils for electric circuit breakers. 
The British Thomson- Houston Company, Limited, 88, 
Cannon-street, London. (John D. Hilliard, jun., United 
States. ) | 

13730. Improvements in perforating glass bulbs. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (William R. Burrows, United States.) 

13731. Improvements in globeholders for electric arc and 
other lamps. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (James J. Wool 
United States.) ; 

13732. Improvements in electric aro lamps. Тһе British 
Thomson - Houston Company, Limited, 85, Cannon-street, 
London. (Charles E. Harthan, United States.) 

13733. Improvements in train-signal systems. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Albert G. Davis, United States.) 

13734. Improvements in electric transformers. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Walter S. Moody, United States. ) 

13737. Improvements relating to systems for electrical 
distribution. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric Com- 
pany, United States.) 

13738. Improvements in electric hoisting apparatus. Henry 
Harris Lake, 45, Southampton-buildings, Chaneery-lane, 
London. (General Electric Company, United States.) 

13739. Improvements in and relating to insulating material. 
Henry Harris Lake, 45, Southanipton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

18740. Improvements relating to electric traction. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States.) 

13741 Improvements in and relating to electric switches. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

13742. Improvements in systems of electrical distribution. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

13743. Improvements in motor- controlling devices. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States.) 

13749. Improvements in galvanic batteries. Charles Henry 
Gralam and George Dickson Bouton, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

13759. Improvements in electric current-taking devices. 
Cipriano Portillo, 45, Southampton-buildings, Chancery-lane, 
London. (Date applied for under Patents Act, 1901, March 14, 
1902, being date of application in Spain.) (Complete 
specification, ) 

13787. Improvements in electrico railways. Ed. Wilson Farnham, 
18, Buckingham-street, Strand, London. (Complete specifi- 
cation. ) 

13789. An improved connecting rod for connecting telephones 
and telegraphic instruments to overhead conductors, 
Christian Dietz, 18, Buckingham-street, Strand, London. 
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13776. Thurston's magic electric fountains. Howord Thurston, 

17, Passage, Saulnier, Paris. 
JUNE 18. 

18792. A new or improved fault indicator for electric circuits. 
Michael Birt Field, 94, Hyndland-road, Kelvinside, Glasgow. 

13795. The free wheel magneto fire-alarm. Julian Thomas Mill, 
37, Lynette-avenue, Clapham Common, London. 

13797. Improvements in connection with enclosed spring 
swivelling trolley standards and trolley heads for 
electric locomotives, cars, or trucks. Thomas Ernest 
Raymond Phillips and Frederick Alexander Moore Allingham, 
Finsbury-pavement House, London. 

13809. A speed indicator for electric tramcars, trains, and 
locomotives. John Robert Crisp and James Foster Moore, 
11, Beatrice-street, Sunderland. 

13814 Improvemonts in travelling electrico lighting devices. 
William George Inglefield, 55, Market-street, Manchester. 

13851. Improvements in electric motor controllers. The British 
Thomson-Houston Company, Limited, 83, Cannon-strcet, 
London. (John B. Sinn, United States.) 

13852. Improvemonts in electric switches or circuit breakers. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Robert Н. Read, United States.) 

13853. Improvements in electric switches. The British Thomson- 
Houston Company, Limited, 83, Oannon-strect, London. 
(Edward M. Hewlett and Theodore E. Button, United 
States. ) 

13853. Improvements in electric switches worked by 
electromagnets or solenoids. Siemens Bros. and Co., 
Limited, Luiz Moraes Gomez Ferreira, and Robert Wilkie, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

13858. An electric light carrier ring adjuster and ring. 
John William Kirk, 32, Countess-road, Kentish Town, 
London. 

13868. Improvements relating to electric current - taking 
devices. Henri Beau and Cipriano Portillo, 45, South- 
ampton-buildings, Chancery-lane, London. 

13877. Improvements in or relating to electric railways. 
Alfred Julius Boult, 111, Hatton-garden, London. (Luigi 
Negro, Italy.) 

JUNE 19. 

13889. The generation of electric, pneumatic, hydraulic, hydro- 
static, and mechanical power by gravity and 
momentum. Charles Thornton, 2, Grrove-hill-road, Camber- 
well, London. 

13914. Improvements in and connected with telephone con- 
nections on the party-line system. Hermann Oppen- 
heimer, 55, Redcross-street, Barbican, London. (Actien- 
gesellshaft Mix und Genest, Ger.oany.) 

13922. Improvements in electric signalling apparatus for use 
on and in connection with railway locomotive engines 
and the like. Alexander Joseph Bounevialle and Alexander 
Charles Bounevialle, 4, Danes-inn, Strand, Loudon. 

18933. Improvements in variable-speed, direct-current shunt 
motors. The British Thomson-Houston Company, Limited, 
85, Cannon-street, London. (Charles P. Steinmetz, United 
States.) 

13934. Improvements in electric curront transformers for 
high-voltage circuits. The British Thomson-Houston 
Company, Limited, 85, Cannon-street, London. (Augustine 
R. Everest, United States.) 

13945. Improvements in electric arc lamps. Hugo Bremer, 38, 
Neuenweg, Barmen, Germany. (Complete specification.) 

13950. Electromagnetic machine. Adolph M. Ponti, 29, Cran- 
bury-road, Eastleigh, Hants. 

13956. Improved thermo-electric indicator. Lionel William 
Winship, 322, High Holborn, London. (The Firm of 
Antoine Heinz et Cie., Belgium.) (Complete specification.) 

13061. Improvements in and relating to means or apparatus 
for m or indicating alternate currents, 
Arthur Francis Berry and the British Electric Transformer 
Manufacturing Company, Limited, 46, Lincoln’s-inn-fields, 
London. 

JuNE 20. 


14001. Improvements іп electromagnetic brakes. 
Gershom Childs, 145, Farringdon-road, London. 

14002. Improvemonts in or relating to telephotographic or 
tele-autographic apparatus. Alfret Julius Boult, 111, 
Hatton-garden, London. (Laurent Sémat, Egypt.) 


JUNE 21. 

14109. Improvements in electromagnets. Illius Augustus Timmis 
and Edgar William Timmis, 2, (treat George-street, W est- 
minster, London. 

14112. An improvement in miners’ electric lamps. Henry 
George Prested, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

14133. Improvements in connecting carbon electrodes with 
electric leads. Harry Baker and the Castner - Kellner 
Alkali Company, Limited, 55, Chancery-lane, London. 

14184. Improvements in and connected with carbon electrodes. 
Andrew Thomas Smith, Harry Baker, and the Castner- 
Kellner Alkali Company, Limited, 55, Chancery-lane, 
London. 


Joseph 


14129. Improvements in relating to printing by electricity in 
colours. William Friese-Greene, Millbrook, Dovercourt. 

14135. Improvements іп electrolytic cells. Harry Baker, 
Andrew Thomas Smith, and the Castner-Kellner Alkali 
Company, Limited, 55, Chancery-lane, London. 

Improvements in telephones for diving and like 
purposes. William Augustus Gorman and Alfred Graham 
4, South-street, Finsbury, London. (Complete specification. 


Improvements relating to apparatus for controlling 
electric motors. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric Com- 
pany, U.S.A.) 

Improvemonts in apparatus for regulating electric 
currents. Henry Harris Lake, 45, Southampton-buildings, 
Chaneery-lane, London. (General Electric Company, U.S.A.) 

Improvements in electrical indicators. Henry Harris 
Lake, 45, Southampton-buildings, Chancery-lane, London. 
(General Electric Company, U.S.A.) 

Improvements in or relating to electric switches and 
motor-starting devices. Henry Harris Lake, 45, South- 
ampton-buildings, Chancery-lane, London. (General Electric 
Company, U.S.A.) 


14136. 


14138. 


14139. 


14140. 


14141. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 10. 
1901. 


7617. Electric meters. John Vaughan-Sherrin. 

12023. Mechanically-operated and electrically-controlled alarm 
apparatus.  kiclpiuski. 

19350. Revolving electric igniters for internal - combustion 
engines. Ronan. 

13662. Ein iam cells. Raschen and United Alkali Company, 

Amite ; 

13738. Means for preventing sparking at the collector of 
dynamo-electric machines. Heyland. 

14551. Suspension gas lamps, chandeliezs, brackets, electric 
light fittings, and the like. Barwell, Barwell, Kimberley, 
and Smith. 

15460. Electric clocks. Wise. (Actiengesellschaft '' Magneta ” 


(elektrische Uhren ohne Batterie und ohne Contacto.) 

15463. Secondary battery plates. Kuettner. 

154754. Synohronising dynamo-electric machines or motors. 
Justice. (Rowland Telegraphic Company.) (Date claimed 
under Patents Rule 19, July 50, 1901.) 

Lighting of railway tunnels by electricity. Westinghouse, 

Internal- combustion engines. British Westinghouse 
Electric and Manufacturing Company, Limited. (Arnold 
and Kasley.) | 

Plug and sooket detaohable switch for electrical con- 
nections. Heaton and Smith. 


15659. 
16629. 


16911. 


17381. x els lighting of railway carriages. Mawson and 
irza. 
23994. Earth conductors for lightning conduetors. Immisch. 
1902. 
1402. Means for operating the “points” of the overhead wires 
and of the rails on electric tramways. Collins and 
Collins. 
4445. Automatio telephone system.  Faller. (Date applied for 


under International Convention, Aug. 22, 1901.) 

. Automatio circuit breakers of induction apparatus. 
Barreto. 

. Trolley heads for electric tramcears. Willenbücher. 

Electric telegraph systems and relating more par- 
ticularly to wireless systems. Shoemaker. 

Electric signalling on railways. Struble. 

Controlling means for electric motors, the invontion 
being applicable to electric elevators. Otis Elevator 
Company. Otis Elevator Company.) 

Holders for electric lamp shades, refleotors, and the 
like. McIntyre. 

. Insulating tubes for the windings of electric machines, 
such as motors and the like, and the process of 
making same. Meirowsky. 

. Switch or ringing keys for telephone switchboards. 
Ericsson. 

. Electrolytic production of a bleaching liquor and 
caustic alkali lye and apparatus employed therein. 
Boult. (Seibert and Tempel.) 

Portable secondary or other electric batteries, acoumu- 
lator plates, and the like. Bristol. 

. Trolleys for use with overhead conductors in electric 
traction. Stoll. 

Switches for electric circuits. 
Company, Limited. (Wood.) 
11990. Electric switches and regulating sockets ohiefiy d ed 
for use in connection with incandescent electric lamps. 

Lake. (Pinckard.) 

11340. Dry or semi-dry cells of primary or secondary electric 

batteries. Heys. (Hutchison Acoustic Company.) 

11342. Charging switches for secondary electric batteries. 

Heys. (Hutchison Acoustic Company.) 
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TRAFFIC RETURNS. 


Returns for Total receipts 
Line. week питон for half-year. 
Ending 1902. , 1901. decrease. 1902 1901. 
£ | £ £ £ £ 
Aberdeen Corporation.......... May 31 754, 717 + 36 | 36,875. 34,648 
Birmingham Tramways ........ June28 | 5,878 4,727) + 1,151 124, 040 112,830 
Blackburn Corporation ........ » 27 1,195, 621 -- 574 18,497 15, 551 
Blackpool Corporation.......... — — — — 
Blackpool-Fleetwood Tramways| „, 28 946 90! + 6 9,261 9,956 
Bolton Corporation ............ » 29 | 2,519 1,575, + 944 | 38,224 ‚318 
Bradford Corporation .......... „ 22| 3,288 927 + 2,361 | 60,738 21,722 
Bristol Tramways Company . „ 27 5,480 4,745 + 737 — — 
Carlisle Tramways Company. ... — — — — — — 
Central London lway........ |» 28,10,011 6,145| + 3,896 |179,437 161,183 
City and South London. да „ 29 2,880 1,875) + 1,005 | 77,345 51,014 
Cork E. T. and L. Company . — „ 26 660 558 + 101 | 11.427 10,949 
Darwen Corporation — — — — — — 
Darwen-Hoddlesden ............ 3 — ne == 2 — 
Dover Corporation ............ „ 28 291 239 + 55 | 5,001 4,855 
Dublin & Lucan Electric Railway! ,, 30 179 120 + 59 | 2611 2,491 
Dublin U. T., electric cars...... „ 27 4.503 3,965 + 558 - — 
Dublin S. District, Electric ....| ,, 27 1,254 943 + 311 — — 
Dundee Tramways Company... Мау 14 647 672! — 31 — — 
G w Corporation .......... Juue28 13, 217 11,982; + 1,229 — — 
Halifax Corporation — — — — — — 
Huddersfield Corporation ...... — — — — — 
Hull Corporation, E. SS.. » 25 | 2,181, 1,645 + 536 22.331 21,495 
Liverpool Corporation „ 14) 9,277 925 + 152 (218,811 202839 
Liverpool Overhead Rall way. .. „ 29, 1,69) 1,696 6 | 37,488 40,981 
Генс Tyne Corporation | „ 28 4,238 — | — — — 
ortsmouth Corporation........ „ ͤ 26 | 1,450 652, + 798 — — 
Sheffield Corporation | » 29 4,965 — — — — 
Southampton Corporation ...... — — — — — | 
Sunderland Corporation ........ | „ 49, 1,871 1,251 + 620 | 14,889 13,201 
i 
* Fortnightly. 
MISORLLANROUS. 


The following traffic returns are also reported : 


Anglo-Argentine, £169 increase. 

Barcelona Ensanche y Gracia, £93 decrease, Barcelona £199 increase. 

Brisbane, £479 merosi (month of May, £10,832 ; decrease, £573). 

Buenos Ayres and Belgrano Electric (month of May, receipts £12,454; 
increase £322), £273 increase. 

Calcutta, £246 increase. 

Cape Town (month of May), receipts, £16,320; expenditure, £7,205. 

Tal» of Thanet Electric, £145 decrease 

Mexico Electric (month of May), receipts, £22,390 ; expenditure, £11,400. 

Perth Electric, £28 increase. 

Port Elizabeth (month of May), receipts, £3,796 ; expenditure, £1,872. 


COMPANIES' STOCK AND SHARE LIST. 


Name. Sy Last price. 


Commercial and Industrial.— £ £ 


Alliance Electrica) Co., 5 cent. Cum. Pref., Nos. 1-70,000 i .. - 
Aron Electricity Meter apo Cum. Pref. Shares, 1-125,000 1 1 
Ordinary, 1-125, 00 łfz iii lo H 

British Insula Wire, 'Ord., 1-70,000.................... 5 74-84 
b per cent. Cum. Pref. DOO онова 5 © 
—— 5 per cent. Mortgage Debentures ................ 100 100-103 xd 

British Westinghouse Elec. and Manuf.,6 per cent. Pref... 5 -64 

Brusb Electrica] Engineering ring, Ordinary, Nos. 1-105,731.. 2 14-18 

— Non. Cum., 6 per cent. CCC 2 1 a 
44 per cent. lst Debenture Stock ................ 100 101-1 
44 per cent. 2nd Debenture Stock ................ 100 24-99 xd 
Callender's Cable, Debentures .......................... s. 100 109-113 
P6᷑tl!; mdds m 5 16.17 
5 per cent, Pref. ................................ 5 Е ха 
Sto pron /// ⁰A ³ K vestir ЖАКы к es 3 34 
cent. Debentures .......................... 100 101-106 p.c. xd 
Edison an Swan United, Ordinary ...................... 3 é- 
5 per cent. Debentures .......................... 5 13. 
4 per cent. Deb. Stock, Red. .................... 100 75-71 xd 
Electric Construction, Limited, Nos. 1 to 112, 100 2 14-13 
7 per cent. Cumulative Prei... 2 a 
4 per cent. Perp. Ist Mort. Deb 100 -102 
General шесе Company (1900), 5 per cent. Cum. Pref. .. 10 93-104 xd 
r ceut. let Mort. Deb. Stock .......... ..... . 100 -101 
W. T. H Bh y's Telegraph Works, Ordinary .............. 5... 16 17 xd 
4h por cent. Preference.......................... 5 .. 111 
up r cent. Debentures ........................ 100 111-115 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 21-22 xd 
4 per cent. Debeutures .......................... 100 100-103 
Parker, Thos., Limited, Ordinary ........................ 10 туы 
Telegraph Construction And Maintenance ee 12 -37 
о рее eon c 100 101-104 xd 

Telegtapo d ne Отдіпагу...................... 5 — 

5 per cent. Cum. Pref. .......................... 5 — 

Willans and Robinson, Ordinary, 1 Vu ser odds dd out 5 84-94 
„ per cent. Cum. Pref., 30160) 50,000 5 64-63 
U ver cent. First Mortgage Dehenture Stock. Red. 100 107 

Electric Railways.— 

Central London, Отйшагу................................ 100 105-108 
—— 4 per cent. Pret. —— 0 100 105-108 
— deferred ...................... 100 100-103 
—— 4p. Ac. Deb. Stock (Prov. Боти Мег о, gd paid).. 117-120 

City and South London, Consolidated Ordinary .......... 100 72-75 
——— per cent. Debenture Stock 100 115-118 
——— 5 per cent. Pref. Stock 91 ...................... 100 128-135 

> = MOL DOE eee oy ee TOME 100 128-151 

1 ач 100 122-126 

Liverpool Overhead, 5 per cent. Pref. .................... — de 

4 per cent. Mortgage пенш. Red., 1-1,700 .. — .. 102-104 
Waterloo and City, Ordinary ............................ . 100 93-96 


Name. p 
Electric Lighting and Supply.— g 
Blackheath & Greenwich District Ordinary 1,201-101 l- * 
— cent. Deb. Stk. Certa., Red. i cn н 100 .. 
Bournemouth and Poole, Ordinary ...................... 10 .. 
— 4} per cent. Cum. Ргеї,......................... . 10 .. 
— ture Stock, Rede. .. 100 
Brompton and Kensington, Ordinary ................. .. 5 .. 
cent. Preferenoe ...................... ... 5 


Calcutta сше 20001 B. Comp. Ordinary, Nos. 1-20, 000. oe 


Cambridge Nied le Supply Company, Ltd., со Ord. .... 8 


Ord. 6 
Central | Electric Supply, I LA, 4 per cent. Guar Deb. Stock 100 
C Cross and Зїгала................................ 5 
Nos. be 50,000 F UP NR 5 
z per cent. Cum. Pre. 105 
———— per cent. ei i Stock, Red. (Prov. Certa.).. 
Chelsea Electricity Supply .............................. 105 
—— 44 per cent. Debentures ........................ 100 
City of London, Огдіпагу,............................... 10 
—— per cent. Cumulative Pref. .................... 10 
5 per cent. Debenture Stock .................... 00 
44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) 
County of London and Brush Provincial, Ordinary........ 
б per cent. Cum. Pref. .......................... 
44 per cent. Debentures Prov. Certs. All Rd. 100 
Edmundsons Electricity Corporation, Ordinary, 1-17,400 .. 
6 per cent. Cum. Pref. .......................... 
r cent. First Mort. Deb. .................... 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 
5 per cent. Debenture Stock, 5 100 
Folkestone Electric Supply, Ltd., Ord. Nos. 1- 10,000 ...... 5 
44 per cent. First Deb. Stock, Red. .............. 100 
Hove Electric Lighting, Limited, Ord., 1-11,000.......... 5 
Kensington & Knightsbridge Elec. bb. uis Ord., 1-21,000 5 
4 per cent. Debenture Stock, Red. .............. 100 
Kensington and Knightsbridge and EN Hil ........ 1 


00 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 


London Electric, Ordinary .............................. $ 
6 per dent : 5. 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 
Metropolitan, Огйїпагу.................................. 10 .. 
— A4 per cent. First Mortgage Debenture Stock .... 100 .. 
per cent. Mortgage Debenture, Red. .......... 100 .. 
Newcastle- kapon Tyne Electric Supply, Ordinary.......... 5 .. 
FF; y exe les esu eA 4 .. 
Notting Hill Electric Lighting 10 .. 
Oriental, 1879.. ↄ˙ CES SCUSA 8 l x 
£5 Sharob ауса d 88 § 
£44 Shares, New .............................. 43 
Oxford Electric, Ordinary, 1-96 and 407-10, 5 10000. o .. 
г cent. Debenture Stock .................... 100 
River Plate Electric Light and Traction, Deb............. 100 


Royal Electrical Company of M of Montreal, 44 per cent. First 
Shares Mo 


оооооеововеооово оо оо ооооее 


rigage 100 
Smithfield Markets Electric supply, Ltd., Ord., 1-12,000 .. ; 5 


4 per cent. Debenture 8tock .................... 00 .. 

South London, Ordinary ...................... . 5 .. 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 

Der cent. kt ee ere e ew tn 5. .. 

——— У per cent. Пей...............................—- 100 .. 

Westminster, Ordinary ...........................<++.54-. 5 .. 

— — D per cent. Cum. Pref., 110,101-138,241 . es 24 

Electric Tramways.— 

Anglo-Argentine, 1-260,007 ............ ................. 5 

ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 

Blackpool and Fleetwood Tramroad...................... 10 .. 

Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 .. 

5 per cent. Cum. Pref., Nos. 1-75,000 oboe ages 5. ss 

per cent. Deb. Stk., Red., Prov. Certs. all 100 .. 


British Columbia Electric Railway Co 


Ord., Nos. 1-20, 10 
Non.Cum. 5 per cent. Pref 


Nos. 25,001-38,600 .. 10 


Az per cent. lst Mt. Debs. Nos. 1-5 5,290, of £40each 40 
British Electric Traction, Ord., 1-500,000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pl., 30, 001-60,000 ced cud esee a 10 

5 per cent. Perpetual Debenture Stock .......... 100 

Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 
©“ A" 6 per cent. Cm. Pf., ,000 visos ea Vae d 

“В” 6 per cent. Cm. Pf., 1-27,500 3 8 

5 per cent. Ave Stock, Hed icis eoe 100 

Prov. Cert., all paid ............................ 100 

Cape Electric Tramways, Nos. c 000 PDC 1 
City P ot Birmingham ронан о г cent. Cum. Pref... 10 
4 per cent. 1st Mo ebentures ............ . 100 

Cork Electric Tramways and Achting Co., Ordinary ...... 10 
5 per cent. Cum. Pref. .......................... 10 
Debentures .................................... 00 

Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 

34 per cent. Mort. Debs., 1-3,000, Red. .......... 100 
I.operial Tramways, Ordinar . . all 
6 per cent. Cum. Pref. .......................... all 

4) per cent. Deb. Stock ........................ 100 


Isle of Thanet Electric Tramw 500 and Lighting, 5 per cent. 
Cum. Pref., Nos. 30,001-60,0 5 


Kidderminster and District Lighting and Traction, Pref... 5 . 


— — 34 per cent. Deb. Stock, Red. 


*90999 9.8 9.0 9 9 ats оз 100 


London United Trys. (1901),5 per cent. Cum. Pref. Within SOS 
4 per cent. 1st Mt. Db. Stock, FFF e : 
New General Traction, ТР аа i-o da pe 15 А 
6 per cent. Cum. Pref. .......................... . 
5 рег cent. Mortgage Debentures, 1-1,715 (Regd.). 100 i 
Oldham, Aston, and Hyde Tramway, Ordinary. Mosa iris boa 10 
per cent. Cum. Pref. .......................... 10 
Perth Elec. Tramways (W. А.) 5 per cent. 1 Mort. Deb. Stk. 100 
Potteries Electric Traction, Ordinary, 26,667-40, seuer 210 
5 per cent. Cum, Pref., 1-20,000°................ 10 
per cent. Debenture o ан 100 
South Lancashire Electric Traction and Power Company— 
250 000 Ordinary .............................. or 
£51,132 6 per cent. Preference ............... e. 1... 
— £50, '000 26 6 6 „% „%% „„ 0 2 1 ГЕ 
— — £500,000 44 per cent. Debenture Stock ma o.e ua as as OO Del uis 
Telephones.— 
ional Telephone, Preferred ........... — — 100 .. 
is Preter red, 590,001-790,000 ...................... 05 26 
Deferred %% ( 1 T 
— —— per cent. Cum. First Pref. .................... 10 .. 
b per cent. Cum. Second Pref. ............ евдеу А). сае 
d per cent. Non. Cum. Third Pref. ..... FF 


Oriental Tele phone and Riectric Company = 222 e 2 e 


44-5 
54-4 
104-11 xd 
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NOTES. 


Staff Dinner.—The annual staff dinner of the British 
Electric Traction Company and associated companies hus 
been fixed for Friday, the 25th inst., at the Criterion 
Restaurant, Piccadilly-circus. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on the 7th 
inst, the Duke of Northumberland in tho chair. Mrs. 
Baily, Miss L. M. Burnett, Sir Ernest Cassel, K.C.M.G., 
Lady Kelvin, Miss F. A. Musgrave, Mrs. E. Otter, and Mr. 
E. Schweich were elected members. 


Books Received. —We have to acknowledge the 
receipt of vol. xxvii. of the “Encyclopedia Britannica,” 
published by Messrs. Adam and Charles Black for the 
Times. We hope to givo an extended notice of this latest 
issue in a future number of the Electrical Engineer. We 
have also received this week the '* Record of Transactions " 
of the twentieth session (1900-1901) of the Institution of 
Junior Engineers. 


University College, Liverpool.—The Walker engi 
neering laboratories at the above college have lately under- 
gono some important extensions to meet the demand caused 
by the greatly inereased number of advanced students. 
These extensions, the cost of which has been borne by Sir 
John Brunner and Messrs. E. К. Muspratt, Chas. W. Jones, 
and К. Rathbone, were opened by the Lady Mayoress of 
Liverpool the other day, and are now in constant use by 
the studente at the college. 


Electrical Patents in Germany.—The following 
figures, which we take from the Elektrotechnische Anzeiger, 
give a good idea of the growth of patents taken out for 
electrical inventions during the last decade in Germany: 
1891, 567; 1892, 565; 1893, 575; 1894, 603 ; 1895, 666; 
1896, 724 ; 1897, 951; 1898, 1,213; 1899, 1,410; 1900, 
1,565. It will be noticed that the increase during the first 
five years was but small, while from 1896 to 1899 the 
number has doubled, and the year 1900 shows three times 
the amount of 1891. "The details for 1900 are as follows : 
telegraphs and telephones, 285; primary batteries and 
accumulators, 208; thermopiles, cables, and distributing 
Bystem, 368; motors and distribution accessories, 199; 
meters, etc., 149; lighting, 250; auxiliary apparatus, 58 ; 
heating and cooking, 50. 

Fothergill Prize.—The council of the Society ef Arts 
offer the Fothergill prize of £50 and a silver medal for 
a paper on “Existing Laws, By-Laws, and Regulations 
relating to Protection from Fire, with Criticisms and 
Suggestions.” The paper should consist of about eight to 
ten thousand words, and be written with a view to its being 
read and discussed at an ordinary meeting of the society. 
Papers submitted for the prize must be sent to the secre- 
tary on or before Oct. 1, 1902. Each paper must be type- 
written, and bear a motto, the name of the writer being 
enclosed in a sealed envelope with a similar motto. The 
judges will be appointed by the council. The council 
reserve the right of withholding the prize, or of awarding 
a smaller prize or smaller prizes if in the opinion of the 
judges no paper deserving the full award is sent in. 


Exhibitions in Science.—The Technical Education 
Board for the county of London has awarded 161 evening 
exhibitions in science and technology on the result of the 
recent competitions. It is satisfactory to note that the 
number of candidates this year is considerably in excess of 
those who entered last year, being 574, as compared with 
491. The Board offers for competition each year 100 exhibi- 
tions (Class A) to candidates who have been pupils at 


evening continuation schools for two years and are under 
17 years of age on June 1, and 100 exhibitions (Class B) 
to other candidates, mostly studente of polytechnies and 
technical institutes. Of the 161 exhibitions awarded 
21 come under Class А and 140 under Class B. In the 
competition candidates are examined both in the general 
subject of electrical engineering and electrical instrument 
making. 

Power Transmission in India.—The  Cauvery 
Falls electrical power transmission works, which have 
taken just under two years to construct, will, we learn, be 
brought into operation this month. The plant is designed 
to generate 4,500 h.p. for transmission over a distance of 
more than 90 miles to the heart of the Kolar goldfields, 
where it will be distributed among 10 gold mines, the best 
known of which are the Mysore, Ooregum, Nundydroog, 
and Champion Reef. The transmission line, consisting of 
telegraph posts carrying six strands of copper wire, runs 
through extremely hilly jungles infested by the tigen 
panther, and bear, from which may be gathered some idea 
of the difficult nature of the work which had to be accom- 
plished. The fact that the nearest railway station to the 
power station is some 30 miles distant also led to consider- 
able trouble in getting supplies, and tame elephants were 
requisitioned to help to convey the machinery from the 
railway to the centre of operations. With the completion 
of the work this month it is hoped that the greater part of 
the mining machinery on the Kolar goldfields will be worked 
by electric motors, the necessary power being generated 
at the falls 92 miles away. 

The World's Copper Output.—Hecent statistics 
show that the total production of copper in all parte of 
the world in 1901 was 512,131 tons, as compared with 
486,039 tons in the previous year. America produced the 
largest quantity of any other country, being responsible 
for an output of no less than 262,206 tons, a decrease, 
however, of about 6,000 tons on the previous year's figures. 
Next in order of production come Spain and Portugal, with 
an output of 53,621 tons, and Australasia third, with 
50,785 tons, as compared with 25,000 in 1900. This large 
increase is mainly accounted for by the flotation of many 
new mining companies in Australasia and the high price 
of copper in the year 1900-1. Fourth on the list is 
Chili, with an output of 30, 000 tons; Japan fifth, with 
27,475 tons; Mexico sixth, with 25,795 tons ; and Germany 
seventh, with a production of 21,720, showing a slight 
increase over last year. Canada, with an output of 18,800 
tons last year, ranks eighth in order of production, show- 
ing à striking advance upon the total for 1900, which 
only amounted to 8,500 tons. Peru occupies ninth place, 
having produced 9,520 tons in 1901, and Russia is tenth, 
with an output of 8,000 tons. The eleventh place is filled 
by South Africa, which yielded an output of 6,400 tons, 
a decrease of 320 tons on the previous year's production. 
Each of the remaining countries produced less than 5,000 
tons, the output of the United Kingdom being estimated 
at 600 tons. 


The Storage Battery.—At the annual convention of 
the Canadian Electrical Association held in Quebec last 
month, a paper was read by Mr. А. А. Dion on the use of 
Storage batteries in electric distribution systems. From 
the abstract of the paper before us we gather that the 
author offered some explanation of the bad reputation 
which the electric storage battery has gained in many 
quarters. Nothing, he said, had contributed so much to 
their bad reputation as the failures which followed their 
adaptation to city traction systems in the storage battery 
car. This service had been found too severe for the 
batteries, as they were then made, just as the first electric 
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inadequate for good and reliable service. After many types 
had been brought out the range of application had been 
narrowed, and the battery not allowed to be sold for pur- 
poses to which it was not adapted, and the electrical engi- 
neer could not now afford to ignore the storage battery as 
a factor in the design of electrical plants for railway, light, 
or power supply. Storage batteries, he concluded, might 
be used in connection with direct-current generation and 
distribution for light and power service, for railway service, 
alternating-current generation and transmission, and direct- 
eurrent distribution for railway service ; alternating-current 
generation and transmission and direct-current distribution 
for light and power service; and for alternating-current 
generation and distribution for light and power service. 


Coronation Illuminations.—In reply to enquiries 
sent out by us a week or two ago, we have received some 
interesting statistics from several of the electric lighting 
undertakings in London as to the equivalent number of 
8-c.p. lamps which would have been brought into use for 
decoration purposes in addition to those already on the 
mains in connection with the Coronation celebrations, had 
they taken place as arranged. From the figures supplied 
us we gather that the number of lamps either connected 
or for which arrangements had been made for connecting, 
was elose upon 75,000. These were distributed in the 
following districts: Notting Hill, Chelsea, Woolwich, 
Islington, Kensington, Knightsbridge, and Shoreditch, and 
the areas served by the City of London Electric Lighting 
Company and the London Electric Supply Company. 
The former of these two companies was responsible for 
some 50,000 lamps, while next in numerical order is the 
London Electric Supply Company with 20,000 lamps. In 
Shoreditch, Notting Hill, and Woolwich very little was 
done in the way of electrical illuminations, the total 
number of 8-c.p. lamps for these three places being only about 
3,700. Chelsea, however, had 5,000, Islington 5,400, and 
Kensington and Knightebridge 8,500 lamps. It will be 
seen from the above that the total of 75,000 does not by 
any means cover all the principal areas in London where 
arrangements had been made to illuminate in Coronation 
week, but the figures given will serve to show the extent 
to which electricity would have been employed in London 
for illumination purposes but for the unhappy postpone- 
ment of the Coronation. 

Society of Arts.—The council have awarded the 
society's silver medal for the following papers read before 
the society during the session 1901-2: to J. Gordon 
Parker, Ph.D., for his paper on Leather for Book- 
binding ” ; to Herbert Stone for his paper on The Identi- 
fication of Wood, and its Application to Scientific and 
Commercial Purposes”; to Prof. George Forbes, F.R.S., 
for his paper on “Range Finders” ; to Prof. Roberts 
Beaumont, M. I. Mech. E, for his paper on Recent Inven- 
tions in Weaving Machinery "; to E. Price-Edwards, for 
his paper on “Sound Signals"; to J. Clifton Robinson, 
A.LC.E, M. I. E. E., for his paper on “ Electric Traction: 
London's Tubes, Trams, and Trains”; to Major-General 
Sir John Е. Crease, K.C.B., for his paper on “Ceuta and 
Gibraltar"; to Edward T. Seammell, for his paper on 
“The Timber Resources of the Australian Common- 
wealth"; to H. Warington Smyth, for his paper on 
* Boats and Boat Building in the Malay Peninsula "; 
to Prof Wyndham R. Dunstan, F.R.S., for his paper on 
«Тһе Coal Resources of India”; to Thomas William 
Holderness, C.S.I., for his paper on “The Indian Famine 
of 1899, and the Measures taken to meet it”; to Thomas 
Jewell Bennett, for his paper on * The Past and Present 
Connection of England with the Persian Gulf”; to 
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motors employed in electric traction work were found to be 


Commander B. Whitehouse, R.N., for his paper “То the 
Victoria Nyanza by the Uganda Railway”: to W. T. 
Preston, for his paper on “ The French-Canadian Relation- 
ship to the Crown”; to Halsey Ricardo, for his paper 
on “The Architects Use of Enamelled Tiles”; and te 
Rev. Henry Thurston, S.J., for his paper on The History 
of the Rosary in all Countries.” 


Heyland Induction Motor.—In a paper presented 
to the Electrical Society of Vienna Mr. Bresslauer dis- 
cusses the merits of the Heyland induction motor. After 
describing the principles of the motor for three-phase 
currents, he remarks that he has found Heyland’s theory 
fully confirmed by tests with an experimental motor, and 
points out the following advantages for the construction : 
it is no longer necessary to be as careful concerning the 
diminution of leakage and air-gap; the number of slots, 
which had to be made very high on account of leakage, 
can be essentially diminished ; the motor becomes cheaper. 
He thinks, however, that Heyland’s principle will be of 
still greater practical importance for the construction of 
generators. In the generator, however, a compound 
winding is to be added ; this is the ideal method of com- 
pounding. The author further states that Heyland has 
informed him that a 500-kw generator designed according 
to this principle has been tested, and found to be very 
satisfactory ; compounding was successful for a power 
factor equal to unity as well as for one equal to zero; he 
emphasises this point because this has never before been 
accomplished in alternating-current generators. Heyland 
generators can easily be operated in parallel. In the dis- 
cussion which followed the reading of the paper, some 
questions brought out the fact that the no-load current in 
the experimental motor dropped from 15 amperes to 3 
amperes, when the Heyland compensator was set into 
service ; the current in the leads to the brushes was 250 
amperes ; the part of the stator winding which has to carry 
this current is made a bar winding with a few turns; the 
other part of the stator winding is made of wire of smaller 
cross-section. 

A Post Office Retirement.—-We understand that the 
retirement has recently taken place from the Post Office of 
Mr. C. T. Fleetwood, the superintending engineer of the 
metropolitan district. Mr. Fleetwood’s first connection 
with the telegraph was on his entering the service of the 
Electric and International Telegraph Company in 1854 
When, in January, 1870, the transfer of the telegraph 
undertakings to the Government took place, Mr. Fleetwood 
was responsible for concentrating the systems of the 
companies and making provision for the large increase of 
circuits attending the transfer. Three years later, on 
the special recommendation of Dr. Lyon Playfair, then 
Postmaster -General, he was appointed to supervise the 
wiring and transferring of the whole of the circuits from 
the central station in Telegraph-street to the present 
station in Newgate street, commonly known as the 
General Post Office West. Mr. Fleetwood also rendered 
excellent service to his department at the time of the 
Diamond Jubilee, receiving the thanks of the Postmaster 
General for the successful way in which he provided a large 
number of circuits at very short notice. In connection 
with this part of his work an interesting anecdote is 
related in the Times. On the occasion of the Diamond 
Jubilee Queen Victoria wished to send a message to the 
Colonies on setting out from Buckingham Palace, and to 
meet this requirement five circuits were provided from the 
central station to five submarine cable offices. Mr. Fleetwood 
happened to have in his possession pieces of the original 
five wires laid underground by Messrs. Cooke and Wheat- 
stone in 1837 between Euston and Camden Town. One 
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of these wires was inserted in each of the five circuits, and 
thus the Queen's message of 1897 passed through the 
original telegraph wires laid in 1837. 

Electric Lighting by Traction Companies.—In 
the course of an article in the Street Railway Review, Mr. 
Adams discusses the growing tendency of traction com- 
panies to try to obtain a lighting load. The author is of 
opinion that euch a load would often be of great advantage, 
as it would afford a source of large income at a compara- 
tively small increase of fixed charges. Taking the present 
generating equipment of traction systems, general demands 
for electric light and power may be safely supplied in either 
of the following two ways: If the terminals of each 
500-volt direct-current dynamo are brought to a double-pole 
switch, trolley feeders and track may be connected to one 
side of this switch and an entirely independent set of 
circuits for general light and power service to the other. 
A single throw of the switch for any dynamo connects it 
to either the traction or the lighting system, so that any 
of the station dynamos may be operated singly or in 
multiple on either the lighting or the traction load. The 
500-volt current would be at once suitable for motors and 
for enclosed arc lamps, connected four or five in series. 
For incandescent lamps a three-wire system would be most 
suitable, a motor-generator being used for balancing ; such 
а system with 500 volts between the outers could economi- 
cally distribute energy for lighting and power to a distance 
of at least three miles from the station. This system, 
however, requires a separate set of conductors for the 
lighting service, which, in many cases, would mean a large 
increase of investment. To make use of existing 500-volt 
dynamos and of feeder circuits in traction systems for 
electric lighting at any points to which these circuits 
extend, small sub-stations are necessary, containing one or 
more motor-generators and a storage battery. In fact, Mr. 
Adams advises what is the usual practice in this country 
for combined lighting and traction stations. 


Signal Apparatus.—In a paper recently presented 
before the Berlin Electrical Society, Mr. Heubach described 
a new electric signal apparatus, as used. more especially 
on ships for transmitting rudder signals. The voltmeter 
principle is used, but for this purpose a strong damping 
effect must be provided. The arrangement is shown іп а 
diagram, from which it seems that the transmitting device 
eonsists of a number of resistances bridged across two 
feeders, and а handle which can be turned round. It is 
evident from the diagram that the voltmeter measures the 
E.M F. between the fixed point and the variable point, to 
which the handle is connected. In practice a receiver and 
a transmitter are placed at both ends ; the officer in charge 
gives а signal to the attendant, who in turn sends it back, 
so that the correct understanding of the transmitted signal 
is guaranteed. Two diagrams are given which show two 
different forms of connection for this purpose. To geta 
good damping effect, a short needle is used, and a large 
scale is obtained by а special arrangement of the pole- 
pieces. The instrument is practically free from errors due 
to insulation faults. When storage batteries or motor- 
generators are used for supplying the current to the 
signal apparatus, the errors due to variations of voltage 
are avoided, because motor-generators can be so designed 
that the dynamo delivers current at approximately 
constant voltage, while the voltage of the current which 
feeds the motor varies considerably. In cases in which 
the current for the signal apparatus is taken directly from 
the lighting circuit, they use either special iron rheostats 
or insert into the feeders a small series motor, the counter 
E.M.F. of which varies and counteracts the variations of 
the supply of voltage. In closing, the author discusses at 


some length telegraph apparatus to the boiler-rooms, and 
describes some special arrangements for this purpose. 


An Electric Target.—An ingenious electric target, 
which is so devised that the hits are registered by an 
annunciator, is the invention of two Frenchmen, Chas. 
Chevallier, a captain in the army, and Mr. Eugene Cadet. 
A description of the target in the Scientific American shows 
that the structure iteelf consists of two sete of metal 
panels of segmental form, arranged in different vertical 
planes. Опе series of segmente overlaps to а certain 
extent the next series of segmenta in order that an entirely 
full surface may be presented to the marksman. Behind 
each series of segments lies a fixed disc, serving as a guide 
and support for rods secured to the segments. Coiled 
springs are plaeed between the segments and the dise, in 
order to return the segments after they have been driven 
in by a projectile. Opposite each rod, secured to the 
segments, is the electric contact device, which consists of 
а screw mutilated for about Fin. In its normal position 
an insulated plate, having threads of a corresponding 
pitch to those of the screw, lies opposite the neck thus 
formed in the screw, and is, therefore, out of contact with 
the screw. The vertical screw turns in a fixed nut or 
support. The upper part of the screw is fitted with a 
cross-piece, provided with counterweights at its ends, so as 
to form a balance member. The insulated plate constitutes 
one terminal of the circuit, the wires being secured to the 
other terminal. The wires are equal in number to the 
other segments of the target, and are assembled together 
in a cable leading to an annunciator of ordinary construc- 
tion placed near the marksman. Не can thus ascertain at 
a glance what his success has been without moving his 
position. When the projectile strikes one of the segments, 
one or more of the springs coiled about the rods are com- 
pressed, and the corresponding rod or rods are driven in 
through the perforations of the disc and strike the counter- 
weights of the balance member. The impulse thus given 
to the balance member causes the screw to turn and rise. 
The lower threaded part of the screw is then engaged in 
the screw threads of the plate, and the circuit is completed. 
The target is often made in the shape of the human body, 
which lends more realism to the practice than if ordinary 
discs be employed. 


Telephone Development in the West.—It is 
instructive to compare the state of the telephone industry 
in this country with that obtaining in other countries, and 
for this purpose it would be hard to find à more typioal 
example of American practice than the State of Indiana, 
in the Middle West. Prior to 1895 the well-known Bell 
Company had the monopoly in this State, but when the 
basic patents expired numerous smaller telephone companies 
were formed, and this policy was continued until by 1897 
they had grown to a considerable total. Since then this 
development has gone on, and at the present time the indo- 
pendent telephone companies of Indiana are doing business 
through 169 exchanges. In the 92 counties of the State 
the number of their telephones in use is about 55,000, and 
the amount of capital invested about 24 millions sterling. 
In the meantime, however, the Bell Company have been 
excited to greater activity, and have increased their 
service, now having about 22.000 telephones in use 
throughout the State at about 60 exchanges. The result 
of this competition is that for a population of 23 millions 
there are at the present time nearly 80,000 telephones, or 
about one to every 30 persons. The effect on the 
price has also been most marked. In the capital city, 
Indianapolis, the charge is £8 à year for unlimited use in 
business offices, and just under £5 a year for a similar 
service in residences. In the smaller exchanges the rate 
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ranges from 4s. to 8s. per month, or from £2. 8s. to 
£4. 16s. a year. It is noteworthy that of the entire 
number of telephones, more than one-fifth аге in 
farmhouses, and, of course, these are charged for at 
the lower rate. The long-distance charge has also been 
reduced by about 40 per cent. since the independent 
companies came into the field. With a minimum of 21d., 
the average charge for longer distances is about 14. per 
mile —i. e., for any ordinary distance outside of the local 
exchange the rate would be 24d., up to 30 miles 5d., up 
to 45 miles 74d., and so on. It is interesting to read that 
so far there is no decided tendency towards making a com- 
bination or a trust, although in the future it is predicted 
that the independent companies will probably perfect an 
organisation on the same lines as those which have already 
been earried out in some 50 separate States and territories 
in America. At present, however, the telephone business 
in Indiana remains one of the best examples of the beneficial 
effects of active competition. 


Repayment of Loans.—Although the report of the 
Select Committee of the House of Commons on the repay- 
ment of loans by local authorities, issued on Saturday last, 
doee not directly refer to the electrical industry, it has an 
important bearing upon the subject of the repayment of 
loans raised by municipalities for the purposes of electrica] 
enterprise in the United Kingdom. The committee was 
appointed to consider whether any relaxation of the con- 
ditions limiting the periods for repayment of loans was 
desirable, and whether uniformity of practice could be 
secured in this matter. The first important recommenda- 
tion made by the committee in their report is that the 
maximum period for repayment of loans raised under 
either the Municipal Corporations Act, 1882, the Local 
Government Act, 1882, or the Municipal Corporations 
(Ireland) Act, 1843, should be extended to 60 years. 
Other recommendations of general importance are to the 
effect that some postponement of the payment of the first 
instalment should be allowed in the case of certain works ; 
that the sanctioning authority should be empowered to fix 
the method of repayment in all cases, and to provide for 
the establishment of a repairs fund where necessary ; that 
the Commissioners for Public Works for Ireland should be 
empowered to lend for a maximum period of 60 years; 
that Private Bill Committees should, except where they 
undertake detailed enquiry, leave the fixing of the exact 
periods for repayment to a Government department; and 
that five years should be the ordinary maximum period for 
repayment of loans for the cost of promotion of private 
Bills. It is further recommended that Standing Order 173 
of the House of Commons should be amended with refer- 
ence to the raising of loans by private Bill. The committee 
are aware that in many cases, where general statutes are 
not applieable, or the limits of the borrowing powers given 
by those statutes have been exhausted or are not sufficient 
to cover the desired new loan, local authorities must obtain 
permission to raise the loan by private Bill; but they 
recommend that the Standing Orders of the House should 
be so altered as to prohibit this method of obtaining borrow- 
ing powers being used in any case where legal necessity for 
it does not exist. The committee also make various recom- 
mendations in regard $o loans under the Housing of the 
Working Classes Acts, one of which is that the maximum 
period for the repayment of loans for actual rehousing 
operations should be fixed at 80 years. 


Physical Society.—-At the ordinary meeting of the 
above society held on tho 20th ult., a paper by Prof. R. W. 
Wood on “The Electrical Resonance of Metal Particles 
for Light Waves was read by the secretary. This is tho 
second communication that Prof. Wood has contributed on 
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the subject to the meetings of the Physical Society. In 
his previous paper the author showed that granular 
deposits of the alkali metals exhibit brilliant colours by 
transmitted light. "These colours were referred provision. 
ally to the electrical resonance of the minute particles for 
light waves. The present paper gave an account of experi- 
ments made with gold and' silver films to determine 
whether the reasonance is molecular, or whether it is an 
electrical vibration of metallic masses, smaller than the light 
waves, though of the same order of magnitude. Further 
investigations on the dispersion of the filns and a more 
careful study with polarised light will doubtless throw 
light on the matter. At the same meeting Prof H. L. 
Callendar showed a * Simple Apparatus for Measuring the 
Mechanical Equivalent of Heat." A cylindrical brass 
calorimeter is rotated by hand about a horizontal axis at а 
moderate speed. Unequal weights are suspended from the 
ends of a belt slung over the cylinder. Stability of 
equilibrium is secured by making the two halves of the 
belt of different materials and connecting the side having 
the smaller coefficient of friction to the larger weight. The 
weights are adjusted by trial to suit the friction of the belt, 
and may be varied within wide limite, provided that the 
ratio is kept nearly the same. The advantages of the 
methods are: (1)the friction is very nearly independent 
of the speed; (2) the balance is automatic; the belt 
immediately adjusts itself to any change of load or friction ; 
(3) there is no change in the thermal eapacity of the 
calorimeter with change of speed or load; (4) there is no 
pull or bearing friction to introduce errors ; (5) there are no 
forced vibrations, and no dashpot is required; (6) the 
actual torque may be measured statically if desired. The 
rise of temperature is observed by means of а bent 
platinum thermometer inserted through a hollow axle on 
one side. The external loss of heat can be eliminated by 
Rumford’s compensation method, or by performing two 
experiments with different loads on the belt. The motion 
of the surface of the calorimeter eliminates the effect of 
draughts and convection currents, so that the heat loss is 
much more regular than if the surface were at rest. The 
society adjourned until Oct. 24 next. 


Rating of Incandescent Lamps.—4At the recent 
Cincinnati convention of the American National Electric 
Light Association a specially appointed committee presented 
a report, in which they made certain recommendations with 
regard to the basis of rating for incandescent lamps. With 
respect to the manner in which incandescent lamps shall 
be tested, the committee adhered to the opinion that, while 
in theory the mean spherical candle-power should be the 
final test for luminous radiation of incandescent or other 
lamps, until such candle-power can be determined by more 
correct and precise processes than are now commercially 
available, it is best to depend upon the mean horizontal 
eandle-power, to be determined by rotating the lamp in 
‘he manner heretofore suggested and in general use. 
Obviously, such a measurement does not place lamps 
with all possible shapes of filament on а parity, but 
it does treat with substantial justice ordinary com- 
mercial incandescent lamps, and, moreover, it corresponds 
to the way in which other illuminants—competitors 
of the electric lamp—are habitually measured. Cases 
will undoubtedly arise in which candle- power іп 
some specified direction may demand the  considera- 
tion of the members of the association. In all cases 
where directed candle-power—as contra-distinguished from 
distributed candle-power—is to be considered, the only 
possible way of placing various illuminants on a parity is 
to measure their intensity in the direction in which а 
specialised radiation is wanted, including in such measure- 
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ment the effect of all devices intended to produce directed 
illumination, such as reflectors, special globes, and special 
positioning of the light-giving parts of the lamp with 
reference to intensity in particular directions. The great 
bulk of all lighting done is distributed lighting, and for 
this purpose the committee believed that the mean 
horizontal candle-power rating should be adhered to, 
while for the special problems of directed lighting 
all means for securing unusual intensity of illumina- 
tion in some particular direction of the lamp ought to 
be ineluded and placed on а parity. For example, rating 
a Nernst lamp—which is deliberately intended to give a 
downward hemispherical distribution—on its mean hori- 
zontal candle-power would be manifestly unfair ; while if a 
lower hemispherical distribution is for any particular pur- 
pose desired, it would be equally unfair to deny to incan- 
descent lamps the privileges of using reflectors or similar 
means of turning downward the luminous energy, which 
would otherwise not be radiated in the direction contem- 
plated. In other words, the committee thought that a 
logical distinction can be drawn and should be made 
between general and directed illumination. Lights designed 
for the former class of work can be conveniently measured 
in a single conventional zone, while in directed illumination 
the only fair programme is to compare lights on the basis 
of the directed beam which is desired for practical use. 


Patent Law.—The Bill brought in by the Govern- 
ment for amending the law relating to patents passed 
its second reading in the House of Commons on Friday 
after considerable amendment. As originally framed the 
measure met with considerable opposition, and, as was 
recently noted in these columns, various representations 
were made to the President of the Board of Trade on 
behalf of chambers of commerce and others urging him to 
make modifications and alterations in certain of the more 
important clauses of the Bill. For instance, the patentee 
might be required, as the Bill originally stood, to grant 
licenses when the “reasonable requirements ” of the public 
with reference to his invention had not been satisfied by 
reason of the neglect or refusal of the patentee to work the 
patent, or grant licenses on reasonable terms. It was 
thought that the phrase “reasonable requirements” was 
not explicit enough, and in particular that it did not 
especially include the reasonable requirements of the pro- 
ducing part of the public as opposed to those of the con- 
sumers. Accordingly, in the House of Commons on Friday, 
Mr. Balfour announced his intention of amending the 
clause so as to provide that if any existing industry or the 
establishment of any new industry were prejudiced by the 
failure of the patentce to work his patent or to grant 
licenses, the reasonable requirements of the public should 
not be held by the court to have been satisfied. Mr. 
Balfour also proposed to retain the principle of granting 
compulsory licenses as the basis of the amended clause, 
but to give the court in certain extreme cases the power to 
revoke the patent. Thus, the court would be empowered 
to revoke the patent if they were of opinion that the 
reasonable requirements of the public were not satisfied by 
the grant of licenses, subject to a proviso that no order 
should be made before the expiration of three years or if 
the patentee gave satisfactory reasons for his default. 
This is a most important provision, and one which will be 
welcomcd in the electrical industry as making it impractic- 
able for an inventor to take out a patent to prevent produc- 
tion in this country. Another amendment of the Bill as pro- 
posed by Mr. Balfour was that the tribunal for dealing 
with this matter should be the Judicial Committee of the 
Privy Council with no appeal, instead of the High Court, 
the objection to which was the length to which proceedings 


might be carried by appeals. The last point on which the 
President of the Board of Trade proposed to amend the 
measure was in regard to cases where there was primá facie 
evidence that & patent was being used only to prevent manu- 
facture in this country. In sucha case he proposed that 
the onus of proving the publie interests had been 
reasonably met should lie with the patentee. The House 
discussed these proposals of Mr. Balfour for more than two 
hours, but no serious opposition to them was taken. In 
the result the motion for the second reading was carried, 
and it was afterwards agreed to refer the Bill as amended 
to the Standing Committee on Trade. 


Magnetostriction in Bismuth.—In the current 
number of the Physical Review Mr. А. P. Wills contributes 
a short article giving the results of some experiments he . 
has recently carried out on the above subject. Не first of 
all refers to a remarkable effect observed by Bidwell on 
magnetising a bismuth rod. With a magnetising force 
of 280 C.G.S. units an elongation was suspected, with 
470 units it was quite perceptible, and upon increasing the 
field to 680 units the extension was roughly measurable 
and amounted to ‘3 ten-millionths of the length of the rod, 
and with a field of 842 units the extension was 1:5 ten- 
millionths of the length. The experiments described by 
Mr. Wills in the article in question were begun at this 
point with a view to determining the behaviour of bismuth 
under the action of much higher fields. The bismuth 
cylinder used measured l:l1em. in length and ‘52cm. in 
diameter, and the arrangement for measuring any possible 
change in length consisted of a system of two levers and 
a high-power micrometer microscope. The support for the 
electromagnet used was upon a table of its own, so that 
there was no material contact between the electromagnet 
and the other apparatus. In the experiments tried the 
field was varied, reaching a maximum of 3,200 C.G.S. 
units, but neither with the maximum field nor with any 
of the various intermediate fields could any effect be 
detected which was not due to one of the following causes : 
(1) a heat effect, in which case time was required to 
produce it ; (2) an effect due to the action of the magnet 
on the currents induced in the levers themselves ; in this case 
a sudden jerk was observed when the magnet circuit was 
made or broken, and then the pointer would return to its 
zero position immediately. The experiment was repeated 
with a bismuth cylinder made of bismuth one buys in the 
market as chemically pure, but again negative results only 
were obtained. After working with levers for some time, 
it became evident that great care must be used if their 
action was to be relied ол. Finally, with a new lever and 
what the author terms “the point, slot, plane arrange- 
ment " of the points, the action was improved considerably, 
adding to the stability of the system without interfering 
with its sensitiveness. But in order to have a check 
upon the sensitiveness of the levers, it was decided 
to measure the depression of а stiff steel spring 
under the action of small weights. The depression 
of the spring as actually measured was 6°70 x 10 °cm. 
The agreement, says the author, is quite satisfactory. 
Furthermore, the depression was found to be proportional 
to the load. This seems good evidence that the lever 
system finally worked as it should. Further evidence is 
afforded by the fact that when the bismuth cylinder was 
in position, and a lighted match held in its neighbourhood, 
the pointer in the microscope moved gradually and not 
jerkily. The field was measured ballistieally by means 
of a d'Arsonval galvanometer, and the galvanometer was 
calibrated by means of a long standardising solenoid. It 
is intended to continue these experiments soon with a much 
more powerful electromagnet. | 
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TRAMWAYS AND LIGHT RAILWAYS EXHIBITION 
AT THE AGRICULTURAL HALL. 
(Continued from page 8.) 

Continuing our notices of the exhibits at the above 
exhibition in the order that we commenced—that is to say, 
in the order of visiting them, which was determined largely 
by the opportunity of interviews with the prominent engi- 
neers in charge—we now come to the Westinghouse exhibit, 
a truly attractive and enterprising one. One naturally 
expects something unusual in the way of enterprise from 
the BRITISH WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING CoMPANY, LIMITED, and there is certainly no cause 
for disappointment on this occasion. The machinery shown 
is practically all in operation, the pieces not in motion being, 
as а rule, duplicates of those in operation, and placed so as 
to facilitate inspection. All the apparatus exhibited is, 
needless to say, of the most modern ty pe, and well calculated, 
therefore, to illustrate the most approved practice in traction 
installations. The exhibit can well be treated and described 
as & combined electric tramway and street-lighting system. 
The main generating plant (Fig. 6) consists of a 112-h.p. 
gas-engine coupled to a traction-type generator, the former 
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Fic. 6. —Westinghouse Gas-Engine Set. 


receiving its supply of gas from the publie mains. It may 
be mentioned that the engine of this set is of the 
Westinghouse three-cylinder type, and is the more remark- 
able because of its fundamental difference from the types 
of gas-engines with which we have hitherto been familiar. 
In the engine exhibited, which is similar to those installed 
at Walthamstow, the three vertical cylinders are placed 
close together side by side, and all are counterparts of each 
other, both as regards size and valve arrangements. 
Moreover, the cylinders are each single-acting, of 13in. 
diameter and 14in. stroke, working on the Otto cycle, 
whereby each piston receives one explosive impulse every 
other stroke. The three main cranks are set at angles of 
120deg. relative to each other, whence it follows that the 
main shaft receives one propelling impulse every two- 
thirds of a revolution. A remarkably even rate of 
rotation is thus secured. Another important feature of 
the engine is the system of governing employed, by virtue 
of which it is enabled to successfully rival the highest 
grades of steam-engines. The air and the gas are always 
admitted to the cylinders ready mixed, and in the exact 
proportions for securing the maximum power from the gas 
The air and gas come together in a separate box or mixing 
ehamber, from which the engine draws its supply into the 


cylinders through a valve, the orifice of which is regulated 

y & very sensitive revolving governor. It will be seen 
that the principle resembles somewhat the throttle govern- 
ing of steam-engines Experience has established the 
efficiency of this system of governing, no further proof of 
its success being required than to know that in many cases 
the Westinghouse gas-engine is in constant use, direct and 
rigidly coupled to alternators running in parallel. Besides 
ensuring steady running, the system of governing in 
question effects the highest possible economy in gas con- 
sumption at all loads. Electric ignition is employed with 
the best of results, we are told. We were agreeably 
impressed by the steady running of the engine on exhibit. 
Vibration and noise are certainly not among its attributes, 
nor is any trouble experienced through k firing, we 
were assured. When the engine was called upon suddenly 
to respond to а heavy load, due to the starting up simul- 
taneously of a heavily-laden four-motor tramcar and a 
motor truck, as occurred several times during our visit, it 
gave a slight wheeze, but there was no appreciable decrease 
in the speed. 

The generator to which the above gas engine is direct 
coupled has an output of 75 kw. at a pressure of 500 to 
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550 volts. It is of the Westinghouse standard traction 
type. The armature, which is of the slotted-core type, is 
practically built direet on an extension of the engine shaft. 
The particular features of this generator are the excellent 
provisions for securing cool and economical running and an 
original arrangement. of the armature winding, whereby 
perfect magnetic balance of the machine circuits is secured. 
The current generated passes to a switchboard carrying 
the necessary controlling switches and instruments, all of 
which are of the Westinghouse standard types of manufac- 
ture. The greater part of the output of the generator is 
utilised for the operation of a length of tramway. This 
tramway consists of a single track running the full length 
of the Agricultural Hall. It is fitted complete with an 
up-to-date system of overhead trolley wires. The total 
length of the track is 310ft. The car (Fig. 7), which 
makes regular journeys over the line, is of interest, owin 
to its extraordinary size and the unusually powerf 
electrical equipment consequently entailed. It may be 
mentioned, also, that the car body is of beautiful finish, 
and in every respect a credit to Messrs. Milnes, of Birken- 
head, who were the builders. As regards the motor equip- 
ment of the car, this consiste of four Westinghouse 
No. 49 B tramway motors, each axle bei; driven by a 
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motor through single-reduction gearing in the usual manner. | rolling-stock are all rapidly increasing. А special feature 
It is unusual to find cars in service with quadruple equip- ! of the Westinghouse No. 49 B traction motor is the small 
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Fig. 7.— Westinghouse Exhibit, showing car built for Tyneside Tramways. 


diameter of the armature, which, it is claimed, introduces 


ments. The car under notice is one of those recently 
many advantages, such as reducing the centrifugal force 


ordered for the Tyneside tramways, and is indicative of 
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Fig. (.—Arrangement of Westinghouse Magnetic Brake. 


ол the armature conduc.ors and reducing the losses of the 


the progress which is being made in electrical street 
‘ing to the mall amount of momentum and 


traction, Speeds of transit and the size and power of | System о 
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inertia to be overcome in stopping and starting com- 
5 light rotating parts. A controller of the 
estinghouse No. 412 type is ponce at each end 
ler is a new adapta- 

tion of the well-known double-equipment Westinghouse 
type, compared with which it is said to be just as reliable 
Each serves to control by the one main lever 


of the running car. This contro 


in practice. 


all four motors of the car. The feature, however, which 


attracts the most attention in connection with the tramcar 


T is the Westinghouse magnetic brake, by means 
of which the car is stopped in its journeys backwards and 
forwards over the route. This brake is a recent invention, 
and is designed expressly for use on city and suburban 
electric tramways. Its essential feature consists of a horse- 
shoe electromagnet suspended, poles downwards, by spiral 
springs immediately over the track-rail head, as shown in 
the accompanying illustration (Fig. 8). 

The magnet poles are fitted with iron slippers. A flow 
of current round the coil of the electromagnet causes it to 
be drawn downwards, the slippers on the poles gripping 
the rail by virtue of their magnetism. A moving car is 
therefore braked by the drag of the magnet on the rail, 
the frictional resistance depending upon the strength of 
the magnet —i. e., upon the strength of the current flowin 
round the magnet coil. The body of the magnet is coupled 
by a system. of simple levers to the brake blocks of the 
car wheels on each side of the magnet, by which the drag 
of the slippers on the rail is made to Vus Ara pressure 
to the brake shoes on the wheel rims. e proportional 
braking effect on track and wheels is definitely adjusted, 
so that whilst the wheel braking effect is maximum, the 
pressure on the wheels is never sufficient to cause skidd- 
ing. Adjustments are provided whereby the кр 
braking effecte may be regulated once and for all to suit 
the weight of the car and the gradients of the track, 
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FIG, 9, —Wood's Patent Crossing. 


and so always secure the greatest safety and the 
maximum braking effecta. urrent for exciting the 
electromagnet is drawn from the car motors, which 
are drivén as generators by the momentum of the 
moving car; this loading of the саг motors introducing 
a powerful and very effective braking alone. A series of 
resistances is placed 1n series with the brake magnet circuit, 
and these serve to give а definite range of braking effect, 
from the easy and gentle slowing up of normal baking to 
the most rapid of emergency stops. The brake is applied 
by moving the main lever of the tramcar controller beyond 
the “ off” position, the lever moving over a series of stops 
corresponding to the resistances in the magnet circuit—i.c., 
to the strength of the braking effect required. The cost 
of the power required to operate the brake is therefore nil, 
and jt is impossible for the car driver to apply the brakes 
while the car motors are receiving driving current. The 
exhibition tramcar is fitted with four ef these brake sets, 
this being the full complement for a double-truck car. The 
action of the magnetic brake and its construction can, how- 
ever, be more clearly seen on the electrically- equipped truck 
which runs on a length of about 40ft. of track alongside 
the main line of the exhibit This truck also gives one a 
very clear idea of the motors and their suspensions. We 
were informed that the penetration of water to the elec- 
trical parts of the brake is rendered impossible under any 
circunistances by the waterproof construction adopted, and 
that no failure is liable under service conditions from this 
cause. 

Among numerous other specimens of Westinghouse 
apparatus a number of Bremer ares are shown. These 
serve to bring not only the Westinghouse exhibits, but all 
the neighbouring exhibits into great prominence at night. 
The light obtained is wonderfully effective, and coupled 
with the great economy of lamp, which has been discussed 
several times in these columns, this effectiveness should 
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ensure its success. Briefly stated, it is a direct-current 
lamp with two carbons placed almost vertically side by 
side, the arc being formed at the two lower ends. Conse- 
quently no shadows are thrown on the globes, which 
appear as spheres of even luminosity. The abundance of 
orange rays, which give such beauty to the light, is due to 
the use of special electrodes. 

. It would be an omission on our part not to mention, in 
conclusion, the courtesy with which the several representa- 
tives of the Westinghouse Company at the exhibition 
helped to satisfy our thirst for information—no trouble 
seemed too much for them. 

Another exhibit which cannot fail to be of interest to 
the electric tramway engineer is made by the GENERAL 
ELECTRIC COMPANY (1900), LIMITED, at Stand No. 34. It 
may be said to be truly representative of electric traction 
supplies, including overhead line material and car fittings 
for the same, car-lighting and signal fittings, traction tele- 
phones, traction generator panel and switches, and miscel- 
laneous supplies. A large variety of Wood’s patent frogs, 
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Fic. 10. —Wood's Patent Trolley Standard. 


erossings, and movable points for use in connection with 
swivel trolley heads is shown. The special advantage 
claimed in regard to these fittings is that they provide a 
continuous path for the passage of the trolley wheel, thereby 
rendering it impossible for the latter to come off the line, 
while the movable points апа shunt points are provided 
with suitable devices for throwing the trolley wheel on to 
any line at a junction with a minimum of trouble to the 
pointsman. The illustration (Fig. 9) shows how the con- 
tinuous path referred to in the above is obtained at a 
crossing. In the centre of the stand there is erected one of 
Wood's patent trolley standards (Fig. 10), complete with 
mast, trolley head, and trolley. The top of this standard is 
shown with the cover off one side, so that the excellent design 
inside is fully exposed to view. It may be mentioned that 
the standard is provided with а compensating lever which 
carries the pole, and is so arranged in connection with the 
spring that when the pole is in a horizontal position the 
pressure on the wire is only 15lb., and when the height of 
the trolley wheel is 23ft. from the ground the pressure 
із 2010. А tension nut ів provided for adjusting the 
pressure and the angle which the pole makes with the 


THE ELECTRICAL ENGINEER, JULY 11, 1902 


45 


wire. It is claimed that this invention effects a saving of 
25 per cent. in trolley wheels, not an unimportant con- 
sideration where a number of cars are running. We have 
by no means exhausted the Wood’s patents shown at the 
stand, but must limit ourselves to the mention of one 


fo for traction systems, of which the General Electric 
mpany have a monopoly, are shown in working order, 
also an example of the firm’s standardised traction gene- 
rator panel. The switches on the latter are of the General 
Electric Company's knife pattern “Peel ” type, in regard 
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FiG, 11. —Wood's Patent Section Insulator—Elevation. 


other—namely, the -latest—a section insulator (Figs. 11 
and 12), which is without any wooden strip whatever. 
Instead of the usual wooden bridge piece, the ears are 
extended towards the centre, where a small gap is lett, 
and above this an ‘insulated centre piece is fixed with 
two secfor-shaped extensions on its underside. These 


to which the special feature is the novel method of inter- 
locking. The negative switch is so interlocked: with the 
positive and equaliser switch that the latter cannot be 
closed until the former has been closed. In addition to 
this, the positive and equaliser switeh cannot be closed 
until the shunt-making and regulating switch has been 
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Fia. 12. —Wood's Patent Section Insulator— Plan. 


sectors are provided at their circumference with shoulders 
so adjusted that just before the trolley wheel leaves 
one ear its peripheries run on to the shoulders, and 
do not leave them until the trolley wheel makes 
contact again with the ear of the next section. It is 
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Fic. 15. Cowan's Circuit Breaker (J. M. Type). 


elaimed that in this manner absolutely smooth running 


is obtained over the gap and all arcing avoided. А good 
display is made of * Samsohm " insulation, another speciality 
of the General Electric Company, also of electric fittings 
for ears in connection with lighting and signalling. The 
excellence of the latter is indicated by their almost exclusive 
use in the tramcars shown by various exhibitors. Tele- 


closed. Under ordinary conditions, therefore, it is possible 
for the attendant to close the negative switch at any time 
he likes without anything happening, but he has to make 
the shunt circuit before he can put the raachine on to the 
'bus bars, the final operation being, of course, to close the 
automatic circuit breaker. In conclusion, it may be said 
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Fig. 14. —Cowan's № 


that the design and finish of the apparatus shown leave 
nothing to be desired. | 
Messrs. COWANS, LIMITED, of Salford, Manchester, make 
an excellent display of their well-known switchgears at 
Stand No. 74. Prominent in the exhibit are the two main 
switchboards for the Hornsey electric lighting scheme, 
made to the specification of Mr. Robert Hammond. One 
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of the field switches on the generator board is coupled up 
to a circuit of high self-induction, and when operated 
demonstrates by the small spark at break its effectiveness 
in preventing а rise of pressure when the field is opened. 
On the feeder board Messrs. Cowans's special spring carbon- 
break switches are used throughout, and Andrews's return- 
current cut-outs are mounted on the generator panels. The 
heavy battery switches are separately mounted, and are 
operated from the main board by large concentric hand- 
wheels and chain gearing. A 15-kw. Cowan-Still patent 
regulating transformer is shown in operation. This type 
of regulating transformer gives a perfectly gradual change 
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of secondary pressure from zero to maximum. It is 
worked by varying the magnetic induction through the 
secondary circuit, and is used for boosting feeders, 
testing, starting, and regulating polyphase motors, etc. 
Deserving of special notice is a new type of circuit breaker 
(*J. M." type) This circuit breaker is shown on the 
3 illustration (Fig. 15). The main brushes 
are not attached to the lever carrying the auxiliary con- 
tacte, and the consequent lightness of the moving parts 
ensures a very rapid break. The switch is free to operate 
when the handle is grasped by the attendant, and when it 
is required to open the switch, instead of pulling or push- 
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It is very simple, and does not depend upon the action 
of return- current cut-outs, as with Andrews's duplicate 
mains system for contir uous currente. Judged by the 
working of the model in question, the system would seem 
to offer splendid possibilities. 

THE ELECTRIC TRAMWAY EQUIPMENT COMPANY show a 
full line of overhead fittings manufactured at their Birm- 
ingham works. Their speciality, “ Verus " insulating com- 
pound, is given prominence. Being moulded under very 
heavy pressure, this compound is very hard, and can be freely 
handled without fear of chipping or cracking. Ав regards 
its insulating qualities, we were told by the firm's repre- 
sentative at the exhibition that their“ Verus " insulated 
bolt,as used with the ordinary West-end insulator (Fig. 15), 
has successfully withstood a pressure of 20,000 volts, while 
at a recent independent test for water absorption, in which 
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Globe Strain 


the insulation was first broken in pieces, ** Verus" absorbed 
a lower percentage than any other make. The insulation 
is also mechanically strong, and will bear an enormous 
crushing strain. In Fig. 16 we give an illustration of a 
Globe strain, which is guaranteed to stand a strain of three 
tons. The design of frogs and crossings has received the 
special attention of the firm, as evidenced by the examples 
shown. ‘Their five-way car-shed frog (Fig. 17) is an ingenious 
yet simple piece of mechanism, by which the 5 of 
the cars in the shed is more readily accomplished. The 
movable tongue is operated by a lever on the top, which is 
connected by flexible wires with another lever on an 
indicator board, which may be placed in any convenient 
position, the tongue being automatically locked in the 
position to which it is moved. These frogs are made with 
either two, three, four, or five ways or pointe, and are now 


FIG. 17. —Five-Way Car-3hed Frog. 


ing a separate stop, it is only necessary to pull down the 
handle when the catch is released, and the switch opens. 
All wearing parte, carbons, etc., are quickly renewable. 
Messrs. Cowans have arranged this switch to be worked by 
a relay coil when it is required that it shall operate with a 
return current, or with a return current and also with a 
maximum. The release gear is enclosed in a small cast- 
iron box, and it can be fixed at any distance from 
the switeh which it controls. The adjustment for the 
maximum current is independent of the adjustment for 
the return or minimum current, and vice verdi. The switch 
in connection with separate release is shown in operation. 
Two other types of circuit breakers are shown. One— 
the Andrews type—has no winding of any kind, the 
necessary field to actuate the release gear being obtained 
by the configuration of the parts carrying the current. 

e noticed also a substantial form of motor starter of the 
pillar type (Fig. 14) fitted with C.S. patent resistance 
units. Nor must we forget to mention that a model of 
Andrews's new duplicate mains system for alternating 
currents is shown in operation. By means of this system 
not only is supply maintained without interruption at the 
feeding ү! if one of a pair of feeders fails, but апу 
abnormal rush of current at the moment of failure is 
prevented, and the consequent rise of pressure avoided. 


used in many of the large car-sheds in this country, notably 
at Liverpoo!, Manchester, Blackburn, Leeds, etc. 


(To be continued. ) 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


SECOND SESSION. 


The second session of the seventh annual convention of 
the above association was held on Thursday afternoon last 
week in Berners Hall, Agricultural Hall, Islington, the 
president (Mr. J. Н. Rider) in the chair. The morning 
had been spent by members in inspecting the exhibits at 
the Tramways and Light Railways Exhibition, at the invita- 
tion of the Exhibition Committee, who also entertained 
them at luncheon. The agenda for the afternoon meeting 
contained two papers to be read, and for convenience sake 
they were taken together and discussed as one paper. As 
the subjects dealt with by the respective authors are closely 
allied, this arrangement considerably shortened the 
ceedings, and rendered the discussion one of much wider 
interest. In the unavoidable absence of Mr. S. E. Fedden, 
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the paper оп “ Steam-Turbines was read by the hon. 
secretary, Mr. E. T. Ruthven-Murray. 


Steam-Turbines. 
BY S. E. FEDDEN, CITY ELECTRICAL ENGINEER, SHEFFIELD. 


The technical details of the steam-turbine have been very 
promiently placed before engineers lately in numerous able 
papers, that the author does not consider it necessary to go 
over this ground again. Suffice it to say that the construction 
of the steam-turbine is simplicity iteelf, as it consists only of a 
hollow drum revolving in а stationary drum or cylinder, each 
with teeth or vanes attached, and so arranged that they clear 
each other. The two cylinders are steam packed, and, of 
course, the thrust guides require careful adjustment so that the 
vanes do not clash. Of late years this turbine engine has been 
meeting with signal success, and many engineers аге now con- 
sidering whether it is not destined to revolutionise the means 
of obtaining power from steam both by land and by sea. The 
author suggests, however, that engineers and inventors should 
turn their attention towards bringing to perfection gas-turbines, 
now that cheap gas is available, and the ideal engine, combined 
with the most economical way of obtaining electrical energy 
from ооа], may then result. 

The fundamental principle attending all methods of electrical 
working is implied by the word ‘‘ velocity,” a requirement 
eminently. by the dynamo, motor, and rotary con- 
verter, owing to the entire absence from these machines of 
reciprocating parts. This requirement, however, is not 
possessed by the prime mover—the modern reciprocating 
engine. "Velocity was first obtained on the dynamo by means 
of belts or ropes, but this method of driving was soon discarded : 
it took up too much available floor space, and was an unsatis- 
factory and inefficlent arrangement at the best. "The attention, 
therefore, of the most prominent engineers іп the world was 
direoted towards increasing the speed of the engine, so as to 
adapt it for direct coupling to the high-speed dynamo or 
alternator. The efforts of these engineers were attended with 
very great success in Britain, and they were able, not only to 
couple their new high-speed engines to the dynamos, but they 
also obtained those qualities of economy and reliability of 
working claimed for the slow-speed engine with its belt drive, 
and the market now supplies high-speed engines of moderate 
sizes and of British manufacture, which are second to none in 
the world. 

The demand for electrical energy for all purposes has, 
however, increased by leaps and bounds, and has thus called 
for larger generators and larger engines with heavy reclprocating 
parts; therefore, more strain and wear, bringing increased 
engine troubles. High-speed engines are now being buil* with 
pistons considerably over two tons weight. Such a piston 
will have to start and stop from 400 to 500 times per minute. 
When this enormous weight, making so many reversals per 
minute, is considered, 16 will not be difficult to imagine the 
steam-hammer effect obtained if the least thing goes wrong with 
the valve setting or the compression. On account of the increased 
engine troubles with high-speed engines, manufacturers are 
now falling back to moderate speeds, and many to slow 
speeds, although this is attendant with an increased cost of the 
plant. Taking into consideration the large demands for elec- 
trical en which must be made in the near future, it seems 
probable that the size of the generator and slow-speed engine 
will become unmanageable, also great difficulties will be expe- 
rienced in shipping and erecting the same. The sim of all 
engineers should be simplicity, and the modern reciprocating 
engine, with its numerous complications, cannot by any means be 
eonsidered the embodiment of this principle of simplicity. The 
great number of its moving parts, which require watching and 
adjustment, increases the cost of maintenance and attendance. 

eers who have had rar of power stations of from 
6,000 h.p. to 10,000 h.p. are fully aware of the laborious and 
never-ending work and watchfulness required to maintain their 
reciprocating engines in fair running order ; the station calls, 
incident to the taking up of brasses, repairs and adjustments 
to valves, gland packing, cylinder lubrication, automatic 
governors, trip valve gears, and many other things, are items 
that go to build up the daily and nightly experience of the 
resent-day station engineer. Engineers laying down new plant 
vetoconsider the increased cost of building, thelarger floorspace 
required, the longer lengths of steam and exhaust piping, valve- 
opening gears, and heavy cranes for lifting which are required 
in the case of large reciprocating engines, as against the require- 
ments of a station laid out with steam-turbines. The massive 
nature of foundations, the time required for delivery and 
erection of large plants, are items which often seriously delay 
the speedy completion of contracts. 

It was owing to these and similar reasons that the author's 
attention became directed towards the steam-turbine offering 
a possible solution of the difficulty, and a short experience 
with generators of this type has since formulated his belief 
that progress in the generation of electrical energy lies in this 
direction. The failure of the steam-turbine to secure earlier 
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appreciation was probably due in great measure to that inherent 
conservatism to which British engineers are only too liable. 
Two years ago the author had the opportunity of going through 
the country to inspect all the larger turbine installations, and 
the conclusions then arrived at were: (1) it was inadvisable to 
put down a steam-turbine to exhaust to atmosphere ; (2) it was 
inadvisable to put down а steam-turbine of a small size ; (3) it 
would be policy to instal steam-turbines from 200 kw. to 500 kw. 
and upwards either for alternating or continuous current genera- 
tion for lighting or power, provided there was a plentiful supply 
of cold water available for condensing purposes, and also pro- 
vided that surface condensers were used, all the water being 
returned to the boilers. 

From the year 1885 until: 1890 nearly all the turbines manu- 
factured were non-condensing and of comparatively small type ; 
they were not economical—in fact, many engineers called them 
steam-eaters, but great improvement, both in constraction and 
design, has since been made in them, and this has led to a 
very much smaller steam consumption, so that there is now 
on the market a steam-turbine which, in the larger sizes, and 
in the matter of steam consumption, is capable of holding 
its own against any triple-expansion engine yet produced. 
Even in the early days, when they were considered steam- 
eaters, their smooth running and general adaptability to the 
driving of electrical machinery was the subject of much 
comment. The author, however, wishes to call the attention 
of the members to a few of the advantages which the adoption 
of the steam-turbine, when running under ordinary condi- 
tions for working in a power station, has impressed upon his 
mind. As many members are no doubt aware, a steam-turbine 
of 500 kw. capacity, 100 cycles single-phase, was brought 
from the Paris Exhibition into the Sheffield station about 
18 months ago, and was ranning on the town load within three 
days of the time of its arrival at the station doors, and within 
about three weeks of the date of the order by telegram. It 
was simply dropped down on the station floor, without any 
preparation in the way of foundations, and has since, over the 

riod stated above, run more or less continuously and during 
кере hours than any other plant in the station. It runs in 
parallel with alternators both of the iron and copper type, with 
engines of the triple and compound type, and can be brought 
up to speed to meet the demand of а sudden load much more 
quickly than any other of the neighbouring plants. Boiler 
priming or wet steam simply causes momentary slackening of 
speed until the turbine clears iteelf of water. Other advan- 
tages are as follows: (1) Absolutely steady nature of turn. 
ing moment. (2) Entire absence of oylinder lubrication, 
which, therefore, allows of all the condensed steam being 
returned to the boilers. The saving in this one item alone 
material assists in the reduction of station costa. (5) The 
time occupied in cleaning down is brought to а minimum, and 
is about one-sixth of that required with а reciprocating engine 
of similar capacity. (4) The entire absence of rubbing surfaces 
and packed glands within the steam-chamber will permit of the 
use of superheated steam without fear or injury. The turbine 
specially lends itself to the use of superheat of a high tempera- 
ture, and in this respect possesses a considerable advantage 
over а reciprocating engine. (5) Exceedingly small costa for 
attention and repairs, and great reliability of working. These 
last items bring home to the engineer more forcibly than any- 
thing else the advantages of a purely rotary as opposed to a 
reciprocating motion. When considering the laying down a 
steam-turbine plant, the main factors to be considered are : 

First.—Good vacuum in the condenser. This is even more 
necessary than with an ordinary engine, as the makers claim 
that the turbo expands the steam right down to the vacuum of 
the condenser. The following table of actual tests taken on 
а 500-kw. set illustrates how important it is to obtain а high 
vaouum : 

CONSUMPTION OF 500-kw. TURBO - ALTERNATORS, RUNNING AT 
2,500 REVOLUTIONS WITH 140LB. STEAM PRESSURE AT THE 
Stop VALVE AND NO SUPERHEAT. 


Vacuum constant from 


full load to no load. |————Consumption per kilowatt-hour.———-. 

Inches of mercury. | Full load. | Half load. (Quarter load.|No load. 
29 — — — 1,500 
28 22:2 25:6 32:4 1,700 
27 25:1 26:9 545 1,900 
26 24-0 28:2 56:6 2,100 
25 25:1 29°7 39°0 2,500 
24 26:2 51:2 41:2 2,500 
25 27:5 52˙9 44-8 2,100 
22 28:9 54-7 46:5 2,900 


Second. —Arrangements for high superheat, as tests show that 
with 50deg. F. of superheat, there is 8 per cent., and with 
100deg. F., 12 per cent. economy in steam consumption. From 
the tests taken on the 1,250-kw. steam-turbine sets, which are 
now working satisfactorily at Elberfeld, in parallel with Sultzer 
engines, where the speed ratio is something like 16 to 1, it was 
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shown that there was а gain of 12 per cent. with 55deg. C. 
superheat, and that every inch of vacuum improves the steam 
consumption by 4 per cent. It was also shown that the steam 
consumption in the turbines, other things being equal, decreased 
constantly with increasing loads, whereas the Sultzer engines 
showed a less economy over three-quarter load. 

The steam consumption in a turbine closely follows the right 
line law, or is proportional to the load added to a constant 
quantity which represents the consumption of steam at no 
load. The new 1,500-kw. turbo-alternators which the author 
is installing at Sheffield power station will, with their own 
condensers, only occupy the space of 730ft. The foundations 
will be of the simplest description, and the general compactness 
of the sets and the ease of erection are expected to effect а con- 
siderable saving of time and money. The appearance of the 
station will be improved by the absence of ugly lengths of steam- 
piping, or cylinders рош up in mid-air to obstruct the light- 
ing of the building, and altogether the author hopes that there 
will be a general absence of that complexity of moving parts 
which to the trained eye of a station engineer offers so many 

ssibillties of failure. The author has been severely criticised 
or atarting a large power-house with steam-turbines, but time 
may show whether this criticism is deserved. At present, how- 
ever, he feels quite confident, after considering the problem 
from all points, that the steam-turbine stands in a most 
favourable position when compared with reciprocating engines 
of large powers for the supply of electrical energy. 


The Correct Type of Engine for Large Generating 
Stations. 
BY A. A. DAY, BOROUGH ELECTRICAL ENGINEER, BOLTON. 


In bringing the subject of the correct type of engines to be 
used in future electric power stations before this association, I 
would point out that many stations have now arrived at that 
state of congestion which will necessitate before long a larger 
electric supply station being put down. Under these circum- 
stances, it seems to the author very desirable that the type of 
engine which should be employed in such a station should be 
discussed by this association. Further than this, it is quite 
apparent, if the various types of plant employed in central 
stations throughout the country are considered, that it 
is not an easy question to settle which is the correct one. 
I think it may be taken generally that the engines used 
in the United Kingdom are mostly high-speed with a 
sprinkling of the low-speed type, both horizontal and vertical. 
In America the low-speed type, both horizontal and vertical, is 
almost exclusively employed. On the Continent low speed is also 
almost universal. It must, therefore, be taken asa matter of 
fact that all three types can be and are used successfully in 
electric lighting and power works. It may, perhaps, also be 
further noted here that in the case of the power schemes which 
have recently sprung up in England, the engines proposed for 
these are of the low-speed type, and also that the larger gene- 
rating seta in the large generating stations of this country have 
also been put in at low speed. On the whole, therefore, I 
think it may be taken at the present time, having regard to the 
fact that larger generating sets are being used, that there is a 
tendency towards the low-speed type. One great factor in the 
matter is that the space oceupied by large generating sets does 
not appear so unfavourable to the low-speed type when the set 
is large, say 2,000 h.p. or upwards. 

The whole question of high versus low speed I do not propose 
to enter into in this paper, as I am quite sure the members of 
this association are quite familiar with the advantages and dis- 
advantages of both types, it having been discussed “repeatedly 
before various societies and in the public Press. If, however, 
one goes outside electrical engineering and compares the results 
from the engine point of view only, one finds the low-speed 
engine still holds the record for low steam consumption. The 
conditions under which engines in existing electric power 
stations run are such that very little can be gained from their 
records which will help towards the solution of this question, 
as not only is the load factor bad in mrost cases, but the plant 
factor also, and the very large amount of steam-piping which 
is necessarily kept alive (but not to the full extent of its use- 
fulness) all combine to produce the very poor results which 
inost central stations at the present time show in pounds of 
coal per unit generated. The effect of the above-mentioned 
factors ңел is so marked that it is almost impossible to 
gain any figures from central-station statistics bearing upon the 
relative figures of merit of different types of plant, for it might 
even be argued from such statistics that condensing was the 
reverse of an economy. 

The author's opinion on this question of high versus low 
speed is that if one adopts the principle of high speed it should 
be high speed, and not, as is very frequently the вазе, and 
especially with engines developing large power, only a moderately 
high speed, and the larger the set generally the less the speed, 
so that when one comes to a set of about 2,000 h.p. the space 
which is necessary for a high-speed set or a low-speed set is 


approximately the same. If one adopts the high-speed principle, 
one must of necessity abandon the idea of personal human 
supervision of the working parts. If this is admissible, the 
higher the speed the better the results, both as regards economy 
of steam, space, and material. The question of space occupied 
is not, however, of vital importance where a station is being 
built on large lines for the supply of 4 considerable amount of 
power, вау on the three-phase alternating system, giving a high- 
pressure supply, and therefore rendering the p sition of the 
power-house a question of much less moment th. it was in 
the case of the first electric light stations put up, when the 
public were timid as to the utility of an electric supply, and 
had very small notions of what that electric supply would 
develop into in the course of a few years. The author also 
thinks it may be generally taken that the question of the space 
occupied per horse-power has been very considerably overdone 
in the past. Many stationg now are very oramped, and when 
repairs are necessary, а good deal of inconvenience is caused by 
the cramped way in which the engines are arranged, and when, 
as appears to be the tendency, the generen sets are of 
much larger dimensions than they have been hitherto, the 
necessity for space round the engine is much greater, and а 
larger amount can be allowed without making the horse- 
power per square yard ef the engine-room аз а whole too 
small. It should also be borne in mind that in a station 
employing large unite, if the engines are placed close together, 
it is impossible to put the boiler power into so compact a 
space. The consequence is that if one generating set requires 
half а dozen of any type of boilers to supply it with steam, 
there is no necessity why that set, from a space point of view, 
should occupy less than the length of the engine-room covered 
by the boilers. If this rule be carried out (and it will be found 
а point of considerable importance in the designing of large 
tations), it will be found that it is unnecessary to cramp an 
an. for the sake of saving its floor space, especially in 
putting down a station such as is here being considered where 
the power units are large, while at the same time paying due 
regard to the importance of having as small an amount of 
steam-piping as possible. It therefore Seems to justify the 
employment of low-speed engines in a station such as we are 
discussing. uu 

It may be objected that the large unit is not а necessity in 
the case of an ordinary town supply. If, however, a little con- 
sideration is given to the probable demand for electrio energy 
during the next 20 years, the author feels sure that the putting 
in of small sets, such as one repeatedly sees even now, will 
cease. There is по reason why large towns such as Manchester, 
Glasgow, Liverpool, and so on, should not be employing at 
the end of the period above stated 100,000 h. p. for all purposes. 
On the Continent, Berlin has already reached half that 
amount, and the output is seven times that of Liverpool. 
In England we have just as good an opportunity, and probably 
the demand for electric energy will be quite as great once the 
principle is grasped that electric motive power is undountedly 
the coming means of power distribution. This cannot, 
however, come about in England until the price of current is 
reduced below the figure at which it now generally stands for 
motive power, because in England we have a very good supply 
of cheap coal in the manufacturing districts, where à motor 
demand is likely to be of the most importauce. Nevertheless, 
the author thinks the figure above stated for such towns is a 
reasonable one, and if one takes 50,000 h.p. in the same period 
for towns next in point of size, and 20,000 h.p. for compara- 
tively small towns in the manufacturing districts, it will be at 
once evident that if these figures are reasonable, large gene- 
rating sets must be the order of the day; if not, the power 
stations connected with such towns will become unwieldy in 
size, and the advantages of large engines will be lost, and the 
loss in steam-pipes will become enormous. 

After very carefully considering this subject from all points 
of view, the author considers the low-speed type of engine 
should be the one adopted in the future for large power stations— 
that it will be condensing goes without saying. The type 
which the author suggests as most suitable in the long run (and 
it should be borne in mind that the power stations must be put 
down to last as a business concern and without anything about 
them of an experimental nature) is a horizontal low-speed com- 
pound or triple-expansion engine with direct-coupled generator 
between cranks. This type does not appear to have been very 
largely tried in England. It has, however, succeeded well on 
the Continent, and in the author's opinion may generally claim 
to have the following advantages, if the question of the space 
occupied is left out. 

1. Economy.—The most economical engines have been built 
of this type, and certainly it can hold its own, if properly built, 
with any results obtained in electric light stations. These 
results a8 far as they have gone do not require any very 
economical engine to obtain them, although one is fully aware 
that the reason why the pounds of coal used per unit in electric 
light stations generally is very largely due to the poor load 
factor which these stations have. The author has recently had 
occasion to enquire very closely into the question of the cost of 
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Жүрө. power in large cotton factories such as there are in 
olton, and the figures obtained were equally a good advertise- 
ment for the horizontal type of engine, which is almost 
universally employed, and also very useful as a guide to the 
price at which it is necessary for power to be supplied in order 
to make its use become general. Such engines are found to give 
an indicated horse-power hour for less than °1d. with coal about 
7s. per ton, and this on a load haviog a variation of 10 per cent. 

2. The horizontal engine does away with the necessity for 
steam-pipes in the englne- room, or rather, above the engine- 
room floor, and enables the steam-pipes to be reduced to a 
minimum. This is a question of vital importance in a large 
station, and one of the points which requires very careful 
consideration. By adopting the horizontal type of engine the 
difficulty of steam-pipes can be satisfactorily overcome as far as 
the engine-room is concerned, and at the same time keep the 
engine-room neat, doing away with all obstructions to the free 
use of a traveller from one end of the engine-room to the other. 

3. The engine can be kept clean at a minimum of expense 
and trouble. 

4. The repairs to such an engine will be found to be reduced 
to a minimum if the valve gear be of the Corliss tripped type, 
which appears to frighten some engineers by its complication. 
The complication seems to the author to be far more apparent 
than real. It is no more necessary that the gear should be more 
complicated than in the case of an enclosed high-speed engine, 
but it is seen in the one case and not in the other, and a good 
deal of the complication can be done away with if the motion 
work were not made so that it could be adjusted while the engine 
was running, which the author considers to be too great an 
advantage to be thrown away for the sake of appearances. 

5. The engine can be easily got at for repairs, and the same 
applies to the dynamo. 16 seems to the author that the weak 
point of a similar type of engine to that under discussion, bnt 
vertical instead of horizontal, is that to remove the top half of 
the field-magnet ring, or to get at anything of importance on 
the dynamo, necessitates the dismantling of the engine to such 
an extent that it practically means rebuilding, and if this 
E has to be done in a cramped space it is a very 
costly and lengthy business. 

The dynamo being placed between the two cranks, the 
shaft is not in any way cut cp. We all know the difficulty that 
has been found to exist in making & orankshaft with built 
cranks strong and able to withstand the throwing off and on of 
the full load repeatedly, as must necessarily be the case with 
electrical generators for power purposes and traction. The 
author does not mean by this that there is anything extra- 
ordinary in the strains set up in a generator on traction supply 
as it has been attempted to prove—it is obvious that such strains 
cannot exist ; nevertheless, practice bears one out that a three- 
crank shaft is not so easily made strong enough to stand the 
shocks which do occur as two cranks at the end of a plain, 
simple shaft. 

7. The bearings of such an horizontal engine can be adjusted 
both vertically and horizontally, so enabling the armature to be 
adjusted inside the field, which it is very advisable should be 
possible. A point about which there has been considerable 
discussion, and which seems to have been at one time considered 
insurmountable in connection with low-speed engines, is the 
difficulty of getting a very even turning moment without an 
abnormal flywheel. It is, of course, of the utmost importance 
that the turning moment should be very even in the case of 
three-phase or polyphase transmission, but a good deal more 
has been made of this point than is necessary, as there are three- 
phasers running on the Continent, and running satisfactorily, 
with engines that have only a single crank, the percentage varia- 
tion being 8 per cent. of the angular velocity; and it is not at 
ali difficult to make a two-crank engine such as been described 
with а far more even turning moment than is possible with such 
an engine, however well designed. The weight of the magnet 
wheel in the above-mentioned instance is 43 tons. 

This proves conclusively that an even turning moment can 
be obtained from low-speed engines, enabling such a type to 
be used in connection with alternating-current machinery ; 
and, therefore, the arguments which have been adduced as to 
the advantages which high speed gives in this matter are, to a 
certain extent, done away with, because there can be no need 
for the flywheel of а low-speed generating set being made 
abnormally heavy to obtain а sufficiently even turning 
moment, especially if the engine is not a single-crank one. 
One knows that the usual way of looking at this question of 
high versus low speed is that a high-speed engine with a short 
stroke gives а higher mean effective pressure in cylinders aud 
that, in combination with the quick stroke, reduces the con- 
densation in the cylinders to a minimum, and in so far as this 
takes place the high-speed engine has the advantage over the 
low-speed one; and as it is not practical to make a high-speed 
horizontal engine of large size, it has that advantage over that 
type, but the horizontal type of engine if fitted with Corliss 
valves is much better drained than the vertical either high or 
low speed, and if the condensed steam can be easily got rid of, 
the advantage of the high-speed vertical type due to lessened 


condensation is minimised. It is also true that the wear and 


tear of pistons on a horizontal type is greater than in the 
vertical, but this can be minimised by having tail rods without 


side bearings, etc., and the amount of wear which actually 


takes place is, to a certain extent, due to the material of 
which the cylinder aud piston respectively are composed, and 
in a well-designed engine of good proportions the wear is not 
excessive. When we see engines that have run fer 20 years : 
without new cylinders or reboring, and still show good economy, ` 
it may be argued that this wear is a matter of small importance. 

À very great point is gained when, in trying to arrive at the 
correct solution of this question, one can get the various points 
down to their relative importance. For instance, in taking the 
question of condensation in cylinders. This is а point on which 
great stress is laid by some engineers. At the same time the 
condensation which takes place in the steam-pipes, and which is 
more easily avoided than that which takes place in the cylinders 
of the engines, amounts to many times that which takes place 
in the latter case. The same thing with regard to the friction 
of the piston and cylinder liner. The difference in this item 
between a horizontal and a vertical engine does not amount to 
that which may be caused by a slightly inferior grade of cylinder 
oil; and although one does not say for one moment that all these 
points are not of great academic interest, and that we should all 
strive to obtain as perfect а result in all parts of central stations 
as is possible, stillit is not worth while nor likely to increase 
the efficiency of the station as a whole, if such small points of 
economy are to be considered without the question of conveni- 
ence and the relative importance of such points being taken into 
consideration, since indirectly they may very materially add to 
the running costs of the station. In the matter of convenience, 
for instance, the time occupied in making the bottom oylinder 
cover joints on a vertical and horizontal engine respectively 
would probably be somewhere in the ratio df 3 to 1, or if 
through any cause the work had to be done quickly, the 
probable time the joint would stand would show a still greater 
difference in favour of the horizontal type. This matter of con- 
venience in getting at parts for repair work is very much 
greater in the case of horizontal engines than in vertical 
engines, and this point very largely outweighs the economy due 
to the reduction of condensation losses, especially seeing the 
relation the comparatively insignifieant proportion of these 
losses bear to the total, and if the engine of the slow-speed 
type can produce an indicated horse-power hour for ‘05d. or 
‘06d. for coal, and the question of the space occupied is not of 
vital importance, as it should not be in the case of a power 
station put down on the high-tension alternating-current 
system, on the whole there can be no question that the 
horizontal low.speed type is the one which should be 
employed in the future. 

The author has previously stated that with regsrd to the 
question of high and low speed, if it is to be high speed it 
should be a very high speed, and as it is not likely that engines 
of the reciprocating type would be obtained giving а higher 
speed than that now usually employed for that type of engine, 
where space is important, the steam-turbine type would be the 
correct one to adopt. The author has not had any recent expe- 
rience with the steam-turbine from which he is able to draw 
conclusions, and after the paper we have had from Mr. Fedden 
he does not propose to enter upon that question, but some years 
ago, in the early days of the steam-turbine, he ran one which 
was very satisfactory except in one point, and that was the 
question of governing. He has since seen engines of this type 
running, and in their case the governing seemed to be excel- 
lent. here is a great future for this type of engine, and 
where space is of importance it seems likely to come to the 
front. However, he would give preference to the low-speed 
type for power-station work of the візе which is being considered 
in this paper, because, as in the case of both alternators and 
dynamos, it is an advantage to build them of such a size that 
it is not necessary to employ a high speed of rotation in 
order to get the necessary E.M.F., and at the speed at which 
a turbine runs the rotating part of the dynamo or alternator 
will become too cramped to make a thoroughly sound engi- 
neering job of it, which is very necessary at such a high speed of 
rotation. There is one point in connection with low-speed 
engines of large power which some members may be inclined to 
bring forward, and that is, on large sets, especially on the 
Continent, it seems necessary to employ a large number of men. 
In the engines recently erected in the power station at Pinkston 
a very large number of men were employed, but this is not 
necessary, and was mainly due to the contractors wishing to 
have no mishaps on a brand-new engine. At any rate the 
number of men required is not excessive in the case of hori- 
zontal low-speed engines, and there is no reason whatever why 
two men, one to drive and one to grease, should not run a 
5,000-h. p. set of the horizontal type, and not have a very hard 
life at that. 

It has always appeared to the author that an electric supply 
station is somewhat analogous to that of a pumping station, and 
the contrast between the quiet, cool, and clean engine-room of 
a pumping station which runs night and day, and the easy and 
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very-free-from-anxiety sort of life that the drivers of such 
engines seem to have, when compared with the unrest which 
takes pes in the electric power-house, is very great. This 
notwithstanding that the high-speed engineer would probably 
say that the valve gear of such pumping engines was the most 
complicated box of tricks that he ever saw in his life. There 
is no reason why the future power-house should not be as clean 
and tidy and free from noise and heat as the ordinary pumping 
station, and this will be most easily obtained without the 
sacrifice of any economy by the employment of low-speed engines 
of the horizontal type, coupled to steam-pipes carried underneath 
the floor direct to the boiler-house. We should, then, in our 
future power-houses probably be able to show results such as 
some members of the Institution saw during their trip to 
the Continent, where the cleanliness of the engine-room and 
machinery was remarked by everybody, and where, notwith- 
standing complications and the alleged disadvantages attached 
to low speed, the results obtained were sufficient to advance 
the business at a much more rapid rate than any English 
stations can show, and sufficiently low to bring electricity 
into far more general use than it has yet attained in England. 
The author does not wish to be misunderstood in this matter. 
The claims of the high-speed engine to economy of space and 
steam, at any rate in amall sizes, he admits, also the advantages 
of all engines of the vertical type as regards floor space ; but 
the horizontal type has advantages as above stated, and these 
outweigh those of the other types except in the matter of space. 
If an electric light station were not so largely affected by its 
load factors, the relative values of the different types would be 
apparent, and we, as station engineers, should be able to lay 
ourselves out to get the very utmost economy of coal, as in the 
long and steady runs of marine engines ; but as in the very 
nature of the case we cannot hope to establish records for coal 
consumption per indicated horse-power in electric supply 
stations, the refinements which lead to the utmost economy in 
steam may be dearly purchased, and it is for this reason that 
the convenience, economy of oil and labour, easy access for 
repaire, with the other points already mentioned, the horizontal 
engine of low-speed type appears to the author to be the 
most suitable for Jarge sizes where space is not of supreme 
importance. 

e author has not gone into the question of the arrangement 
of cylinders, or the question as to whether compound or triple- 
expansion engines should be used. Personally, he would divide 
the plant up, some triple-expansion and others compound. This 
is a matter which has to be settled generally for each individual 
station, but generally triple-expansion is not warranted except 

the case of very large sets when they can be kept fully 
loaded. In any case the horizontal engine can be made tri, le- 
expansion or compound, and the cylinders can be so arranged 
that the turning moment for either will without doubt enable 
alternators to run perfectly in parallel. 'The question of price 
the author has not gone into in this paper (although this is 
not against the type proposed), because in the question of elec- 
trical machinery price is of secondary importance, the more во 
as the importance of the electric supply increases. It is also 
rather difficult to discuss the question of engines without taking 
into consideration the kindred question of boilers, or, indeed, 
the question of the whole of the station plant, any part of which 
is so much dependent upon the other. If, however, sufficient 
has been said to bring about a discussion on this important 
point, it may be of use to us in the future. 


DISCUSSION. 


Mr. Н. KILGOUR, of Cheltenham, thought the association 
was to be congratulated on its choice of subjects for dis- 
cussion that afternoon, because all of them must be very 
interested in the large power plants about to be put down 
in this country. With regard to Mr. Fedden’s conclusions 
derived from a tour through England, he was inclined to 
disagree with them. In the first place, he did not agree 
that it was inadvisable to put in steam- turbines to 
exhaust to atmosphere, and he gave the results of some 
tests of the steam consumption of turbines running con- 
densing. For а 50-kw. turbine the steam consumption 
was 28lb. per kilowatt-hour, for a 100-kw. turbine 24lb., 
for a 500-kw. turbine from 20lb. to 24lb, and for a 
1,250-kw. turbine the steam consumption came out at from 
191Ь. to 2210. Then again he did not quite agree with Mr. 
Fedden's statement that the use of surface condensers with 
turbines was essential. He, however, was entirely in accord 
with the author’s statement of the advantages of turbines. 
The steam-turbine was the absolutely ideal form of engine 
for driving machines, in which you only wanted rotation. 
Again, the higher the speed of the working parts of the 
dynamos, the more economical was the engine used. The 
next point was of extreme importance —i.s., the entire 


absence of cylinder lubrication, and, taking with that the 
question of superheated steam, they all knew that the use 
of superheated steam led to marked economy, especially 
with turbines. With reciprocating engines many makers 
disliked the use of superheated steam beyond a certain 

int. One great advantage of the absence of all cylinder 
ubrication in the turbine was that the exhaust steam was 
absolutely clean, and could be sent back to the boilers. 
Then, again, in the 15 months he had been using turbines 
the repairs had been 5 small. His own feeling 
was very much in favour of turbines. 

Mr. C. H. WorDINGHAM observed that on the subject of 
steam turbines Mr. Fedden had said nothing about price. 
Now, this was a very important consideration. hen 
getting in tenders the other day for prime movers, the 
speaker received one from the makers of these steam- 
turbines, and he found that the price was about 50 per 
cent. more than for the other type of engine. Lookin 
into the question of steam-turbines recently, he discover 
that in the case of one station, where the turbine had been 
in use for 16 months and just before certain repairs were 
executed, the steam consumption was 571. per kilowatt- 
hour. He thought, however, that Mr. Fedden had pointed 
out some very important advantages of the steam-turbine, 
not the least important of which were its shape and its 
low height. The shape of the turbine was very like 
that of the alligator at Earl's Court, and its low height 
enabled the height of the engine-room to be very greatly 
reduced. For alternating work especially there was no 
doubt that the steam-turbine had a very large field before it. 
He questioned, however, whether this type of prime mover 
had yet quite emerged from the experimental stage. 
Passing to Mr. Day's paper, one was a little startled to 
find him advoeating horizontal engines, which he (Mr. 
Wordingham) characterised as old-fashioned. No doubt 
these engines were very economical, but they took upa 
large amount of floor space, which was an important 
matter. The saving of floor space must not only be 
regarded from the point of view of land ; land might be 
cheap, but buildings were not. Mr. Day claimed in favour 
of the horizontal engine that the length of the steam-pipes 
could be reduced to a minimum, and that they could be 
carried underground. He thought this latter advantage 
was somewhat counteracted by the large space occupied by 
the boilers. He agreed, however, that horizontal engines 
could be kept clean at а very much lower cost than the 
vertical engine. The fourth point urged by Mr. Day, that 
the repairs to а horizontal engine would be found to be 
reduced to a minimum if the valve gear be of the Corliss 
tripped type, was not of much importance, as this type of 
gear could also be applied to tae vertical engine. Mr. Day 
looked forward a long way in his paper. It seemed to him 
(the speaker) that if they were going to look as far ahead 
as this, they must be prepared for gas-engines, and not for 
steam-engines. 

Mr. KILGOUR remarked, with reference to the cost of 
steam-turbines, that in some tenders he got in the other 
day the price for a turbine set was 20 per cent. lower than 
the lowest of the other tenders. 

Mr. T. P. WILMSHURST, of Derby, was of opinion that 
since the majority of the engines in the past had been of 
the high-speed type, the reasons which weighed in their 
favour then were a sufficient justification for using this 
type in the future, especially in view of the excellent 
performance of the best high-speed engines. He took 
it that the principal points which had determined in favour 
of the high-speed engines were the small floor space occupied, 
the requirement of high speds, and also indirectly -on 
account of the no-load factor which they used to have in 
the early types. These points, however, did not weigh 
now with the same force as they used to. There was no 
doubt that the tendency at the present time was to place 
the stations further out, and he was rather inclined to 
agree that the slow-speed engine would be used to a very 
large extent in the future. With regard to the question 
raised bv Mr. Wordingham as to slow-speed horizontal 
engines being old-fashioned, he thought that those of them 
who went over the power station at Shepherd’s Bush the 
previous day would hardly call the horizon'al engines there 
installed old-fashioned. He had seldon, if ever, seen a 
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station working more smoothly and evenly than that at 
Shepherd’s Bush. Не predicted a t future for the 
horizontal slow-speed engine. He should like to hear a 
few remarks from the other speakers about ngines. 
Personally he knew nothing about them, ind he should 
like to have the views of 9 on the subject. 

M'. S. Z. DE FERRANTI said the only complaint he had to 
make against the two admirable papers before them was 
that the subject which they embraced was such an enormous 
one, that it was quite impossible to give to it any sufficient 
discussion in the short space of time available that after- 
noon. With regard to the first paper, it did seem strange 
that there were any other engines in use in this country 
but steam-turbines, seeing the time that the turbine had been 
on the market. One would have thought, looking at the 
beatiful simplicity of the turbine—even as early as 
in 1894—that there would hardly have been any 
business for any other class of motor for driving 
electrical machinery, and it was hard to form any accurate 
idea as to why it was that it had not made greater 
progress. He done some little work, however, on the 
subject himself, and had just got far enough to see what 
а difficult problem it was. One of the reasons why turbines 
had not progressed more rapidly, he thought, was because 
of their somewhat unsatisfactory partners in the form of 
the dynamos which they had to drive. No good at all 
had been done with continuous-current generators driven 
by turbines. The commutator trouble and that of balancing 
still remained. In regard to alternators, his opinion was 
that the steam-turbine had also been very greatly retarded 
by not having a better alternator to drivs. He did 
not think that the cost of the turbo-driven alternator 
should be a very great handicap to turbines, as the other 
economies resulting from their use were very great. With 
regard to the turbine taking any sort of “ food," it was not 
a good thing to give them wet steam. There was no 
motor which it was more important to give dry steam to 
than the turbine. Someone had spoken of the question as 
to whether the turbine was out of the experimental stage 
yet. It was very hard to say when anything had got out 
of the крш stage — at апу rate in engineering 
matters. Taking the case of the Metropolitan Company 
in London, this company some years ago used steam- 
turbines ; but when they built their large power station at 
Willesden, they put down for their first section moderate- 
speed reciprocating engines, and for their last section they 
used slow-speed engines. Не thought this case said a 
gréat deal as to whether or no they had got out of the 
experimental stage in this matter. Mr. Fedden recom- 
ménded the engineer to look to the gas-turbine. It was a 
préblem of exceeding pet difficulty, and he regarded the 
gag turbine as yet a long way off. With regard to the 
seopnd paper, he entirely disagreed with Mr. Day when he 
said that there was one thing right, and that was the 
horizontal slow-speed engine. e thought, however, 
that if one was prepared to pay for the buildings to 
eontain this type of engine, one could get most 
excellent results from it. But one could get just as 
good results with other types, and from the point of view 
of cost he thought it would be found that with other types 
of engines one could get very much lower charging costs. 
He suggested that the order in which the different types 
would come into general use was probably the steam- 
turbine first, bol area air second, and the gas-turbine — 
if it ever was used at all—last. At present the gas-engine 
for electrical purposes had not got out of the experimental 


stage. | 

т. W. А. CHAMEN, of Glasgow, asserted that the first 
cost of turbine sets as compared with ordinary high-speed 
engine sets was less, and not more. With regard to the 
point that steam-turbines were stil in the experimental 
stage, he instanced the case of the two turbine steame"s 
now doing service on the Clyde—the “ King Edward” and 
the “Queen Alexandra —and remarked that if marine 
engineers were really come to the conclusion that the steam- 
turbine suited them, he was sure electrical engineers would 
get something to suit them. There had been some difficulties 
with the dynamos used with turbines. Undoubtedly the 
commutator was a trouble, but at the same timo the cost of 
the commutator was small 


compared with the cost of the 


commutator for slow-speed dynamos to give the same 
output. The trouble with the Parsons turbine-driven 
dynamo was that the friction was so great that the 
carbon brushes often took fire. In spite of this it was 
interesting to note that the Manchester Corporation had 
ordered two 1,800-kw. sete of the Parsons steam-turbine to 
be used with continuous-current generators. With re 

to gas, he thought it possible that in the end they might 
get turbines, and, in conclusion, he referred to the loss 
the industry had sustained by the death of the late Mr. 
Willans, who had brought the high-speed engine to ite 
present ш; in the front rank. 

Мг. Е. A. NEWINGTON, of Edinburgh, expressed the 
hope that turbines would come to the front. Не was well 
satisfied with all high-speed engines. | 

Mr. MARTIN, of the Parsons Steam-Turbine Company, 
explained that as a rule his firm's price for turbines was 
about the same as for the best class of reciprocating 
фе. In regard to the question of turning out turbines 
alike, he assured the meeting that there had been very 
little alteration in turbines in the last five or six years. 
It was true that there was a certain amount of vibration 
with turbines when running them up, but when properly 
balanced there was practically no vibration at all. 
regards wet steam for turbines, it was merely a question 
of efficiency. The wet steam had about the same effect 
on a turbine as on a reciprocating engine. Referring to 
the suggested possible use of carbon brushes in continuous- 
current machines with turbines, he stated that at the 
present time the speed was too t to allow of their use. 

Mr. А. B. MOUNTAIN, of Huddersfield, said he could not 
help thinking that а high speed was essential wherever 
electrical on was concerned, and that sooner or later the 
turbine with its high speeds must win the day. Не could 
not agree with the author of the second paper that 
horizontal engines were the correct thing. He suggested 
that if they could get some really reliable teste of their 
plante, and could compile the results for future discussion, 
they would have some basis on which they could calculate 
the true merits of the different types of engines. It was 
almost impossible in making calculations to take the 
guaran figures of the engine builders as the figures that 
could be obtained in ordinary practice. 

Mr. CRAWFORD, who has had experience with the 
Parsons turbines since 1883, was prepared to say that 
as soon as electrical engineers sould produce an electric 

enerator to couple up to a turbine he could introduce one 
Теа at least in England to build the stationary Ten 
After referring to the use of turbines in torpedo-boat 
destroyers on account of their high speed, he gave it as his 
opinion that the question between the high-speed and the 
low-speed engine was altogether a commercial one. In 
conclusion, he mentioned a case in which an installation of 
steam-turbines had been in use for seven years, and were 
only now about to undergo their first serious overhaul. 

Мг. L. ANDREWS, of Hastings, stated he had had а 
steam-turbine running at Hastings for eight months now, 
and up to the present he had had no reason to regret the 
step taken in installing it. He desired to emphasise the 
statement of Mr. Fedden in the first paper, that it was 
necessary to have a good dynamo to get а good economy. 
The turbine at Hastings was recently tested to see what 
the coal consumption was. On an eight hours’ shift the 
total use of coal for generating the steam when condensi 
was 76cwt. His experience had been that the weak en 
of the turbine was the alternator end Another experi- 
ment he made was to run the turbine plant for 36 houre 
at а stretch. Ав а result, the steam consumption came 
out at praetically the same as was required to work the 
100-kw. plant; in fact, the most economical thing he 
could do would be to run the turbine plant from one year's 
end to another. Ав regards price, the cost of a 500-kw. 
turbine with condenser was practically the same as the 
reciprocating type without condenser. 

Mr. H. W. BoorH referred to the question of the con- 
densation of the turbine. He thought that when the 
turbine had a constant load on it, the question was not so 
important as when it was unloaded. In the latter case, 
the air was apt to get back into the turbine and get 
churned up in the plates. This caused friction and loss of 
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economy. 
to see that the author had spoken up for the horizontal 
engine. The vertical engine was very badly drained, 
whereas in this respect the horizontal engine was about as 
perfect as it could be. 

Mr. J. S. HIGHFIELD, of St. Helens, said that the low- 
speed engines had had too good a time that afternoon. It 
seemed to him that the makers of high-speed engines had 
not been given sufficient credit, and he could not help 
thinking that the high-speed reciprocoating engine was 
still a good type to use. With regard to drainage, there 
was at least one pattern of Es d engine in the 
market which was absolutely perfectly drained. It was 
certain that with high-speed engines the station could be 
kept at least as clean as with horizontal slow-speed engines. 
He had been closely considering gas-engines in the last 
18 months with a view to using this type of engine at an 
early date, and he quite expected to be using gas-engines 
of small size soon. There was no question but that there 
were great difficulties in the way of gas-engines, and he 
could not help thinking that they were not yet upon the 
road to have gas-engines of very large power in stations. 
If they could use gas-engines, however, they could get rid 
of a lot of steam-pipe troubles, and be able to dispense with 
a quantity of auxiliary plant. 

г. W. H. Trrrensor, of Dundee, commented favourably 
upon the plan of extensions adopted at Bristol—.c., erect- 
ng, the new buildings on top of the old station. The 
difficulty of the use of turbines at present was to get 
generators suitable to the prime movers, and therefore he 
thought it best at this stage, at any rate, to adapt their 
engines to the electrical machinery of the times rather than 
of the future. With regard to the figures for steam con- 


sumption they had heard that afternoon, he asked whether 


these were the results of tests, because, if so, they did 
not help matters much. The figures they wanted must 
be taken from the weekly report sheet of coal and water 
consumed. 

Mr. RocERs, of Halifax, said that reference had been 
made by one ч 8 to the steam consumption of the 
turbines at Halifax, the figure having been put at 571Ь. 
per kilowatt. He wished to state that this figure had now 
been reduced to 33. А point іп favour of turbines was 
that they could be started and got running in about 
one-eighth of the time of any other prime mover. 

Mr. V. А. Н McCowEN, of Belfast, had had two years' 
experience of gas-engines in that city, and he agreed with 
some speakers that there was a number of points in favour 
of this type of engine The largest sets at Belfast were 
about 100 h.p. but they had now gone in for steam as 
being more economical at the present. Whereas with gas 
the cost per unit of electricity was about 1ld., with steam 
the cost came out at about 4d. There was no doubt, how- 
ever, that when they were able to get larger units and 
cheap gas, the gas-engine would be the engine of the day 

Dr. J. E. PANTON confessed that personally he had not 
yet come to any conclusion from the discussion that after- 
noon, and seeing the very low costs obtaining in the 
various mills in Bolton, he was still in the position for the 
time кш of standing by Mr. Day and his low-speed 
engine. His ideal of a prime mover, however, was the 
gas-turbine. 

Mr. J. F. C. SNELL, of Sunderland, discussed particu- 
larly the merits of the moderate-speed engines. With 
respect to the long life and low costs of the mill engines 
and low-speed engines, there could be no question as to the 
value of both, but on the question whether after 25 years’ 
use of high-speed and low-speed engines there would be 
found any gain in the latter, he did not know. The question 
of space, he thought, was not one of very vital importance 

The PRESIDENT here observed that, having regard to 
the lateness of the hour, the authors would prefer 
to reply to the discussion through the medium of the 
association’s Journal. 


THIRD SESSION. 


The third day's proceedings of the convention жеге held 
on Friday at the Institution of Mechanical Engineers, West- 


With regard to Mr. Day's paper, he was pleased 


large attendance of members and others interested in the 
work of the association. The papers read treated of subjects 
of considerable importance in electrical engineering practice, 
and elucidated a sustained and lively discussion. The first 
was entitled “Notes re Earthing," by Mr. Н. Faraday 
Proctor, city electrical engineer of Bristol; while the second 
paper, by Mr J. F. C. Snell, borough electrical engineer of 
Sunderland, dealt with “ The Relative Advantages of Two 
and Three Wire Distribution." For want of space we are 
compelled to hold over both of these papers, with the 
discussions, for a future issue. 


General Meeting. 


The annual general business meeting of the association 
took place on Saturday C. at the Institution of 
Mechanical Engineers, Mr. J. Н. Rider in the chair. 


The report of the council for the past year stated that during the 
period under review there has been a large increase in the membership, 
which now comprises 558, made up as follows : committees (members), 
122; electrical engineers (members), 139; associate members, 12; 
associates, 65. Of these, 79 have been elected since the last conven- 
tion. The sub-committee appointed to deal with the subject of the 
repayment of loans has held a number of meetings, and has also met 
the council of the Borough Treasurers' Association, and as a result of the 
sub-committee's report to the council of the Incorporated Municipal 
Electrical Association, a special general meeting of the members was 
held at the Westminster Palace Hotel, London, S.W., on Feb. 21, 
1902. The resolutions at this mr have already appeared 
in the Electrical Engineer. Shortly, they advocated the suspension 
of the operation of the sinking fund during the first three years 
from the date of the loan ; that no depreciation or further writing ofl 
of capital is necessary when the period allowed for repayment of 
loans is not greater than 30 years ; and that a reserve fund should be 
formed up to the full limit allowed by the provisional order before an 
contribution is made on behalf of therates. Subsequently the Boroug 
Treasurers’ Association intimated that it approved of the resolutions 

assed at a special general meeting of the Incorporated Municipal 

lectrical Association, subject to the following modifications: Reso- 
lution I. —That the suspension of the repayment of the loan (by sinking 
fund or otherwise) should be deferred until the opening for use of the 
works for which the money is borrowed, or until the expiration of 
three years from the borrowing thereof, whichever shall be the earlier.” 
Resolution III. — ‘* That with regard to the third resolution as to the 
formation of а reserve fund, the council desire it to be made perfectly 
clear that, whilst agreeing with the principle of the establishment of 
a reserve fund, the amount thereof should be a matter entirely within 
the discretion of the respective local authorities, as in their opinion 
it depends to a very large extent upon local conditions," adding that 
it would be made known to the Select Committee that the Borough 
Treasurers' Association supporta the views of the Incorporated Muni. 
cipal Electrical Aesociation upon the subject, subject to the modifica- 
tions referred to. 

In November last Mr. Alderman G. Pearson was presented with the 
illuminated address unanimously voted to him by the members at 
the annual business meeting in 1901 ın recognition of his invaluable 
services, particularly in connection with the incorporation of the 
association. Since the last convention а sub-committee has been 
appointed, with Mr. Н. Faraday Proctor as its hon. secretary, to 
eonsider what steps should be taken to forward the objects of the 
benevolent fund by making it better known to the members, and as a 
result of the committee's report the following resolution was : 
“That it be a recommendation from this council to a special general 
meeting of the subscribers, to be held after the 1902 convention, to 
discontinue the benevolent fund, and to hand over accrued donations 
and subscriptions to the like fund of the I.E.E.” 

On the subject of wiring rules, Mr. H. Faraday Proctor, the repre- 
sentative of this association on the Institution of Electrical Engineers 
Wiring Ruies Committee, has reported from time to time to the 
council of the former, the members of which have received copies of 
the draft rules drawn up by the Institution, and have made a number 
of suggestions for their amendment, following which Mr. Proctor 
has circularised the engineering members of the association asking 
for their opinion on certain points, particularly on the advisabilit, 
of permitting or requiring the use of switches and fuses in hot 
or all conductors of electrical installations under different conditions. 
The matter will continue to receive the attention of the council 
of the association until the rules are finally approved by the Institu- 
tion. Mr. S. J. Watson, borough electrical engineer, of Bury, 
having eent a copy of the ''stand.by clause" which they had been 
successful in getting through the committees of both Houses of Parlia- 
ment, a copy of the clause was sent by the association to every town - 
clerk and electrical engineer on the list of members. The clause 
referred to is as follows: That notwithstanding anything contained 
in the Electric Lighting Acts, 1882 and 1888, a person shall not be 
entitled to demand from the corporation a supply of electrical energy 
to premises having а separate supply, unless such person shall have 
previously agreed to pry to the corporation such minimum annual 
sum as will give to the corporation a reasonable return on the capital 
expenditure and other апр charges incurred by the corporation to 
meet the possible maximum demand of such person. In case the 
corporation and the person demanding such supply of electrical energy 
shall fail to agree on the amount of such minimum annual sum to be 
pn by such person, the amount of such minimum annual sum shall 

e fixed by an electrical engineer to be appointed as arbitrator by the 


minster, Mr. J. H. Rider presided, and there was again a i president of the Institution of Civil Engineers," Mr. E. T. Ruthven 
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Murray has represented the association on the Institution of Electrical 
Engineers' Committee having charge of the proposed model general 
couditions for electrical contracts, and copies of the draft conditions 
approved by the Institution have been submitted to the council of the 
association. 

The council has had under consideration the question of obtaining 
an amendment to the Board of Trade regulations necessary to allow 
series incandescent lighting at 500 volts, and has appointed the presi- 
dent, with Mr. W. A. Chamen and Mr. J. 8. Highteld, as a deputa- 
tion to approach the Board of Trade on the matter. A sub-committee 
has been appointed to consider the advisability of drawing up a set of 
rules for the use of the police in cases of emergency. These rules 
have now been drafted. The council has also passed the following 
resolution: That in the opinion of this association experience has 
proved the use of guard wires to be а source of danger to the public, 
and as there are other and more satisfactory means of protecting tele- 
graph and telephone wires, that the use of guard wires should be 
abolished wherever possible. This association therefore suggests to 
the Board of Trade and the Post Office authorities that the proposed 
- regulations should be modified, and that the Board of Trade and the 
Post Office authorities be asked to receive a deputation from the 
association." The council has been approached on the subject of its 
taking up the question of obtaining some modification of the Factory 
Act to suit the conditions of electric generating stations, but in view 
of the fact that the Institution of Electrical Engineers was also about 
to move in the matter, it was resolved tosupport any reasonable action 
which the Institution might take. 

Mr. R. C. Quin, of Blackpool, has resigned his seat on the council 
on leaving municipal employ, and Mr. R. A. Chattock, of Bradford, 
has been appointed in his place. Mr. Councillor Worthington, of 
Wigan, has resigned his seat on the council, and Mr. Alderman Potter, 
of Taunton, has been appointed in his place. The council has had 
under consideration the advisability of forming a parliamentary com- 
mittee to keep in touch with and to obtain information as to Bills 
before Parliament affecting electrical undertakings under municipal 
control, and has d the following resolution : ‘‘ That it is desirable 
to appoint a parliamentary committee which will report from time 
to time upon clauses and decisions affecting municipal electrical 
matters.” Generally the council is pleased to find that the association 
continues to receive the support of an increasing number of electrical 
engineers and representatives of municipalities, and takes this oppor- 
tunity of expressing its appreciation of the kindness extended by 
municipalities and others to the members at the annual conventions. 


In the short discussion which followed the reading of 
the above report, the subject of the repayment of loans 
was especially referred to, and it was resolved to cireularise 
town clerks with a view to obtaining from them copies of 
any clauses in relation to the matter that have been 
inserted in parliamentary Bills and in Acts of Parlia- 
ment, and any other like information of interest to the 
association. 

The report was adopted unanimously. 

The next business on the agenda was the election of а 
president for 1903. 

Mr. T. P. WILMSHURST proposed Mr. F. J. C. Snell, of 
Sunderland, for the vacant post, and the motion was 
seconded by Mr. J E. Edgcome. There being no other 
nominee, Mr. Snell was unanimously elected president for 
the ensuing year, and it was also decided to hold 
the next annual meeting of the association in Mr. Snell's 
town. 

On the subject of the new council to be appointed, Mr. 
RIDER said he had been informed that there was a certain 
amount of dissatisfaction as to the composition of the 
council It had been said that the council was a clique, a 
suggestion which he absolutely denied, pointing out that 
such a state of things was impossible in view of the fact 
that the practice of the association was to elect the 
members of the council in open meeting. In this way any 
clique was prevented. 

Mr. Gay expressed the opinion that no better method 
of election could be adopted. 

Balloting for the officers and council for 1905 then took 

lace, with the following result: vice-presidents—Mr. J. E. 
geome (Kingston-on Thema) and Mr. T. P. Wilmshurst 
(Derby); chairmen of committees (members)—Alderman 
Bruce (Sunderland), Councillor Skinner (Hull), Councillor 
J. P. Smith (Barrow-in-Furness), Dr. J. E. Panton (Bolton), 
and Alderman W. Potter (Taunton); electrical engineers 
(members)—Mr. J. Christie (Brighton), Мг. L. Andrews 
(Hastings) Mr. V. A. H. McCowen (Belfast), Mr. H. 
araday Proctor (Bristol), Mr. A. S. Barnard (Hull), Mr. 
R. A. Chattock (Bradford) Mr. J. S. Highfield (St. Helens), 
Mr. F. A. Newington (Edinburgh), and Mr. C. D. Taite 
(Pendleton); hon. solicitor—Alderman G. Pearson; hon. 
treasurer—-Mr. J. H. Rider ; and hon. secretary —Mr. E. T. 
Ruthven Murray. 
[It will be observed that this year the number of com- 


| mittee members has been increased from four to five, and 


that of engineer members from eight to nine.] 
| The PRESIDENT next moved the adoption of the state- 
‘ment of accounts and balance-sheet for the year ending 
, Dec. 31 last. Commenting on the deficit there shown of 
! £57. 1s. 11d., he explained that this was mainly due to the 
expenses attending the incorporation of the association last 
year. This year, however, there were additional sources 
of income, the membership having increased considerably, 
but he warned them that in the near future they might 
have to face an increased annual subscription for all classes 
of members. 

The accounts were then agreed to. 

Votes of thanks were next passed to the committee of 
the tramways exhibition for their hospitality during the 
convention, to the council of the Institution of Mechanical 
Engineers for the use of their building, and to the follow- 
ing companies, whose works were left open for inspection by 
members of the association during the convention : Central 
London Railway Company, Metropolitan Electric Supply 
Company, Incandescent Electric Lamp Company, City of 
London Electric Lighting Company, and Messrs. J. G. 
White and Co, Limited, the contractors for the conduit 
hae: of tramways on the Tooting lines of the London 

unty Council. | 

The official business of the meeting being over, 

Mr. J. Н. CLOTHIER (Stafford) rose to request the 
council to take into consideration the question of the 
affiliation of technical schools and colleges in municipal 
and city boroughs with this association. He urged that 
if this were done the students would have opportunities of 
gaining knowledge from central stations which would be 
of great value to them in after-life, and would also reap 
various other advantages. 

The PRESIDENT promised that the council would take 
the matter into consideration. 

А vote of thanks to the president for the able way in 
which he had conducted the affairs of the association 
during his year of office brought the proceedings to a close. 

At a special general meeting of the contributors to the 
benevolent fund of the association, held immediately after- 
wards, it was unanimously resolved to discontinue the fund 
and to hand over the aecrued donations and subscriptions 
to the like fund of the Institution of Electrical Engineers. 


SMOKING CONCERT. 


On Friday evening a smoking concert in connection with 
the convention was given in the banqueting hall of the 
St. James's Hall Restaurant, Regent-street, W. Heretofore 
it has been the practice of the association to hold a dinner 
on the occasion of their annual convention, but this year 
the opinion of the members was taken on the point, and as 
a result the smoking concert on Friday night was substituted 
in place of the usual banquet. The excellence of the pro- 
gramme provided was testified to by the good reception 
accorded the artistes throughout the evening. A small 
string orchestra cleverly executed a number of acceptable 
items, including the overture “Poet and Peasant” (Suppe), 
“Czardas” (Michels), Intermezzo (Mascagni), “ Bene- 
dictus " (Mackenzie), and “А Frangesa (Costa). Dr. Byrd 
Page was very successful in his numerous tricks of decep- 
tion, which he performed with considerable skill. and 
МТ. E. Gatehouse was equally welcome in a couple of 
violin solos, gaining a sympathetic hearing. The vocal 
element was provided by Mr. Thos. Н Harrison in “ Love's 
Coronation” (Florence Aylward) and “When the Boys 
Come Home” (Francis Allitsen). Both songs were 
rendered in good style, and received a well-deserved 
ovation. Mr. Tom Clare caused much amusement with his 
musical sketches, and altogether the concert may be voted 
a great success. To the majority this form of entertain- 
ment was much more acceptable than a banquet, especially 
at this time of year, and it is probable that the precedent 
set this summer will be followed at subsequent conventions 
of the association. 


Manchester.— Tlie Corporation have accepted the tender of 
Messrs. Rowland Carr and Co., of London, for the supply of the whole 
of the cast-iron troughing required by their electricity department for 
the next 12 months. 
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CROMPTON AND HIS CRITICS. 


It would seem а work of supererogation to champion 
Colonel Crompton's views as regards tramways in certain 
positions and under certain unfavourable conditions. 
Colonel Crompton is quite capable of taking care of 
himself—perhaps too much во, as thereby he often stops 
those friendly to his views from expressing their approval 
because of a seeming lack of sauviter in modo, leaving 
them to imagine that his sole reliance is on the fortiter 
in re. Colonel Crompton is one of those accustomed to 
look a little ahead and to enquire carefully if all things 
are what they seem. His detractors, or, rather, his critics— 
if critics they can be called—have no thought for to-morrow, 
and no thought but for themselves. They act as if they 
conceived all who do not express favour with everyone of 
their schemes to be actuated by selfish motives, and not 
for the good of the industry at large. The promoters of 
tramway schemes also have our sympathies, во that in this 
case we may be said to blow both hot and cold. But 
there are schemes and schemes. Many which appeal most 
forcibly to the promoter are those which work worst 
against the general community, while those which 
show in the first instance the worst estimate for 
dividends, are generally those which will greatly assist 
the development of trade. Every promoter wants 
to jump into a nice little nest egg without working 
very hard for it; nor is the promoter a rura avis in this 
particular, for ’tis in man’s nature so to do. Why then 
blame him too much? On the other hand, why is the man 
who points out fads which militate against the general 
utility of a tramway in a particular neighbourhood to be 
sneered at? Not one of the individuals that have sneered 
at Colonel Crompton’s statement of facts have troubled 


to advance proof of their inaccuracy. Their aim has been 


to try and make it appear that Colonel Crompton spoke 
with two separate voices, and, therefore, neither voice 
ought to be credited. We have suggested that this 
is only what might have been expected, and that each 
voice must be considered with the conditions attached 
to the argument, and then each voiee savours of 
experience and sound judgment, and is perfectly trust- 
worthy and true. One of the most ridiculous statements 
that has ever been flaunted before an ignorant public, 
is that tramways present the best. means of getting 
a large number of people to and from a particular 
place. That statement is only true in exceptional cases 
and under extremely favourable conditions; generally 
it is absolutely incorrect, and in many cases the 
conditions are so unfavourable that tramways form 
the very worst means to move a large number to or 
from a place. Anyone who eares to do so can give all 
sorts of examples—good, bad, and indifferent; hence to 
generalise from special cases is a kind of special pleading, 
and altogether misleading. Colonel Crompton has not 
condemned tramways en bloc. He has, however, pointed 
out conditions wherein they fail, and in that has shown 
the true instincts of an engineer. The principle of 
admitting tramways at all in the public streets is one 
that has never been properly considered, and we are 
exceedingly doubtful if every such tramway is not 
constitutionally illegal. It looks like gross ignorance 
to say that Parliament can err, and that an Act 
duly passed may be unconstitutional. Yet, peculiar as 
that may seem, it may just be possible. Parliament may 
pass special Acts, but it eannot generally legalise thieving 
or murder. We have never yet been able to see why the 
streets—which really belong to the community, their con- 
struction and maintenance being vested in an authority 
subject to the community—can ever by a special Act of 
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Parliament be handed over to a section for the purposes of 
a section of the people. Street obstruction is illegal and 
punishable; hence if tramcars obstruct, as Colonel Crompton 
says they do, their proprietors—public or private—can be 
proceeded against for such obstruction. Of course, obstruc- 
tion has to be proved; and here comes the crux of the 
whole matter. Where no obstruction exists, tramways 
are probably a great advantage. In many cases the 
obstruction is insufficient to outweigh the advantages, 
and in neither of these cases will there be found anyone 
ready to put the law in force. In another—and we admit 
the smallest number of cases—obstruction is clear to every- 
body, and we believe a combined action by those obstructed 
would lie, and a favourable verdict be obtained. 


CORRESPONDENCE. 


** One man’s word is no man's word, 
Justice needs that both be heard." 


THE INSTITUTION. 


SIR, —In a recent number you reprinted the letter which 
is now being oireulated amongst the Institution of Elec- 
trical Engineers dealing with subscriptions, and you make 
certain remarks regarding the same. 

I now write to say that I am in entire accord with what 
you say on the subject. In my opinion the building fund 
can very well afford to increase naturally by compound 
interest, as it is now £10,000 or more, and if higher sub- 
scriptions are required—to which I do not object provided 
they are properly applied—I think that a strong political 
fund should be started, as the recent indifferent—or it 
might be called contemptuous—attitude of the Board of 
Trade to the deputation of some of our leading electrical 
engineers convinces me that without it very little practical 
results may be expected in the shape of reform of the 
present tyrannical and unjust state of the law relating to 
electrical industries. 

In my opinion, all we need for the present is to allow 
the building fund to go on accumulating naturally at com- 
pound interest and to keep up a suitable set of offices, and 
а fighting litical staff, whose primary object would be to 
push the electrical interest in Parliament and make it dis- 
agreeable for presidente of the Board of Trade who flout 
the profession.— Y ours, etc., T. P. OSBORNE YALE. 

Blaenau, Festiniog, North Wales, July 2, 1902. 


[Quite a number of members have expressed their accord 
with our remarks as regards subecriptions, etc., but, on the 
other hand, we do not go all the way with Mr. Osborne 
Yale about a political fighting staff."—Ep. E. E.] 


TRAMWAYS. 


Sir,—What a blessing it will be when the sensible, 
common-sense views of Colonel Crompton have been driven 
into our local authorities! I have always maintained that 
there was an area at the heart of our crowded cities within 
which no tramway should be permitted, because the con- 
gestion of traffic would only be accentuated by its monopoly 
of the centre of the ways; but after reading Colonel 
Crompton's letter one is convinced that the construction of 
tramways on our main suburban roads is also an unmixed 
evil. Let anyone watch a motor vehicle threading its way 
among the traffic in a crowded road where there are no trams, 
and then watch the same thing where there are tramrails, or 
where the local authority has narrowed the road by placing 
lamps on refuges every 40 or 50 yards along the centre of 
the street, ат ће will be convinced the tramway authority 
(or the local authority in the case of lamps) has greatly 
interfered with the user of the road by the general public 
for the fancied benefit of some particular class of persons. 

You, Sir, have consistently opposed the extension of 
tramways in crowded towns, but 16 seems а hard matter 
to convince local legislators. I only hope that Colonel 
Crompton will spare no efforts to educate pus opinion 
in the matter.— Yours, etc., T. W. E. HIddENs. 

Chelsea, July 5, 1902. 
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THE “CASTELLI” COHERER AND THE ‘‘ ROYAL 
ITALIAN NAVY” COHERER. 
(The End. of a Scandal.) 
BY PROF. ANGELO BANTI. 


[We had prepared a note on the subject of this coherer, 
but Prof. Silvanus Thompson, F.R.S., has kindly sent us 
the accompanying translation of Prof. Banti's article, 
which is herewith given in full.— Ep. E. E.] 


Our article (in the May number of L Elettricista) on the 
work accomplished upon wireless telegraphy in the Royal 
Italian navy has brought down upon us certain courteous 
observations to the effect (u) that we have attributed 
to Castelli a merit higher than that due to the work 
accomplished by him ; (b) that we have a arts to speak 
of the experiments executed at Spezia under the direction 
of Lieutenant Solari; (c) that we have erroneously affirmed 
that the coherer adopted by Marconi in his (telephonic) 
Transatlantic transmission was that of Castelli, while the 
coherer adopted by Marconi was of а type baptised a few 
days before by the characteristic denomination of the 
* Royal Italian navy coherer." 

Well now, since the foregoing observations, however 
courteous, might constitute an accusation against us, we 
believe it needful to justify what we have done. First of 
all let us pause to inform our readers that the notes 
contained in the article of May last were gathered from 
certain offic al reports, kindly кш to us by the 
Ministry of Marine, and were compared with the extract 
of à memoir by Captain Quintino Bonomo, which was con- 
temporaneously published in the Rivista Marittima. Let us 
now examine separately the three questions : 


I. The Castelli Coherer.—Castelli, a semaphorist, corporal 
in the Royal Italian Navy, was occupied on the experi- 
ments on wireless telegraphy which were execu at 
Livorno under the direction of Captain Bonomo. Вопото, 
in а report sent to the Ministry of Marine, and thence 
communicated to us, as was said, wrote as follows about 
Castelli : 

** Faithful to the principle of never initiating new experi- 
ments before having completed those in course, and in the 
hope of obtaining other advantages over those announced with 
tbe Maroonian apparatus, I postponed till later experimenting 
on telephonic methods of receiving . . eto. 

* But toward the end of January of this year (1901) the 
insistence of the petty officer, Semaphorist Paolo Castelli, urged 
me to experiment earlier with this system of reception with the 
telephone.” 

Furthermore, Bonomo observes : 

** Castelli asserts that he had first thought of the possibility 
of telephonic reception in the spring of 1900, and his assertions 
are to be trusted, since he could not have known of the experi- 
ments of Tommasina, nor of those of Popoff, since, so far as I 
am aware, these were only reported by scientific journals which 
were certainly not read by Castelli.” 

Captain Bonomo himself relates the resulta obtained by 
telephonic reception, and expresses himself with respect to 
the Castelli coherer in the following terms: 

The sensitiveness of ordinary coherers being such as to 
excludé them from use ia telephonic reoepti.n, recourse must 
have been had to self-decohering tubes of carbon powder, when 
Castelli conceived. the use of a tube with electrodes of carbon 
holding two drops of mercury separated by a short cylinder of 


tron. 

* Although this tube was roughly constructed, the results 
were surprising, and on Wednesday, Feb. 20, 1901, not only 
could the transmission from Palmaria be reoeived, but one could 
accurately distinguish the rhythm of the oscillator at that 
station, so as to be able to count the component sp wks." 

Bonomo finishes by saying that the telephonic method of 
receiving by means of the Castelli coherer was completely 
substituted for the Marconian method of receiving. 

Referring now to the publication made by Captain 
Bonomo himself in the Bivista Marittima, we find in it 
eonfirmed and completed what he had already communi- 
cated to the Ministry, as may be gathered from the followin 
paragraphs, which, for the sake of precision, we wi 
transcribe : 

It was our intention to work out completely the studies on 
the Marconi apparatus before experimenting with the methods 
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proposed by Popoff and by Tommasina, when the desire 
expressed by the Semaphorist Castelli to experlment on tele- 
phonic reception with a tube constructed by him impelled us to 
make some experiments independent of those in progress." 

„The result was excellent, and the tubes invented (ideati) 
by Castelli, with electrodes of iron or carbon, with one or more 
drops of mercury, besides presenting an extreme sensibility, 
decohered perfectly immediately on the cessation of the action 
of the electric waves, similarly to those of carbon, yet with 
greater constancy and precision than those possessed or con- 
structed by us.” а 


On page 58 of the same memoir Captain Bonomo 
repeats that the tube was invented (ideato) by Castelli, and 
ре by him for telephonic reception. 

n conclusion, Castelli invented the coherer, constructed it, 
and proposed it for telephonic reception. ЁЛ, via (now 
then), what more could the poor corporal have done? 

II. Solaris Experiments.— We were not able in our article 
of May to speak of these experiments on wireless tele- 
graphy at Spezia by the personnel of the Royal navy, under 
the direction of Lieutenant Solari, for two very simple 
reasons : the first, because the Ministry of Marine did not 
communicate to us any Solari report; the second, because 
Solari himself, with whom we have had opportunity to 
speak on divers occasions, never informed us, for reasons 
of military discipline, that he had carried out experiments 
at Spezia, still less that he had contributed to the construc- 
tion of a new coherer. Certainly we could not have 
divined it! 

But, nevertheless, to-day we are in a position to refer to 
the studies of Solari carried out at Spezia. It is needful 
here only to relate that the result of the aforementioned 
studies was the construction of a tube consisting of two 
electrodes, one of iron and one of carbon, enclosing a drop 
of mercury. With this design it is useful to call to mind 
that the tubes invented by Castelli were composed, as we 
have above related, of electrodes of iron or of carbon 
enclosing one or more drops of mercury. The difference, 
then, as the annexed figure shows, between the Castelli 
tubes, type I., and that of type IL, called Royal 
Italian navy coherer,” would consist in this—that in 
type I. one electrode of iron should be suppressed and 
one of carbon substituted. 


Type I. 
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We do not wish te enquire whether the “ Royal Italian 
navy " coherer is derived from the other, or whether it is 
quite one and the same thing as the tube of type I., since 
the intelligent reader can draw his own conclusions. For 
our purpose it is enough to raise the following point. Let 
us admit that the experiments directed by Bonomo at 
Livorno, and those directed by Solari at Spezia, were made 
secretly and independently of опе another. Since, as 
the secrecy of military discipline certainly excludes any 
exchange whatever of ideas, or, stil more, of notes 
between these same officials, it must equally have pre- 
vented the experiments of Livorno from being known at 
Spezia, or vice versi. For this we have nothing but to 
rejoice, because it demonstrates the traditional fecundity 
of Italian genius. But merely for accuracy in dates we 
are in duty bound to state that the experiments of Bonomo 
were begun in September, 1900, and yielded on Feb. 20, 
1901, the best results, thanks to the adoption of the Castelli 
coherer, while the experiments executed under the direc- 
tion of Lieutenant Solari were initiated in January of 
1901, and were terminated in the summer of the same year. 

ПІ. Coherer Adopted by Marconi in the Transatlantic 
Transmission.—Lieutenant Solari, being sent by the Italian 


Government to London to acquire some syntonised appa- 
ratus, made a present to Marconi of a tube with one 
electrode of iron, one оф carbon, and a drop of mercury 
interposed. Having it, Marconi asked who had invented 
that tube. Solari answered that this coherer was not 
invented by him, but was the fruit of the studies made by 
the Royal Italian Marine. From this came about the 
characteristic name “Italian navy coherer.” But this 
denomination, which may content Marconi and Solari in 
London, cannot have any consideration for us in Italy, this 
baptism of the coherer being a wholly personal affair 
between Marconi and Solari. Since in Italy no distinction 
between types I. and II. of the coherers was made, the iron- 
mercury-carbon tube was considered as belonging to 
Castelli—so much so that the news of the successful Trans. 
atlantic transmission by means of the Castelli tube was 
learned by us a£ the Ministry of Marine. 

Let us then correct ourselves that the coherer adopted 
by Marconi ought to have been called the “Italian navy 
coherer instead of Castelli coherer ; but let us, neverthe- 
less, honestly avow that we have not published any false 
thing, but that instead there has been raised a question of 
“soup and sops"* for the purpose of concealing some 
manceuvres to which we are strangers. 

And this suggests that ——1? 


Se ee 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jive shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. (Questions may be sent at any time. 


QUESTIONS, 


497. In fixing a system of electric signals for pit and tank work, wires 
to be carried down rather wet shaft 600 yards deep, five sets of 
give and return signals and one telephone are required. The 
signals, one set are required give and return from pit bottom to 
banksman, the others from dips to surface give and return. What 
system of wiring would you adopt —multiple cable or single wires ? 

ould you use iron pipes to run wires in, also would you use 
pipes for return, or one common wire? Give sketches of connec- 
tions. —D. E. J. 

498. With а series motor of about 50 h.p., run at 500 volts, 1,000 
revolutions per minute, being used for winding at colliery, in 
case of signal being given to stop when running at full speed, 
is it safe or advisable to reverse and put the current against it 
while the motor is still running for the purpose of stopping it? 
If not, why not, and what is the danger —G. Н. O. 


ANSWERS. 
Question No. 491.—Explain in detail why triple-concentric, lead- 


covered cables cannot be used for three-phase work. What 
advantages are obtained by using three core cables for this work ? 


Best Answer to No. 491 (awarded 10s.).—It is not correct 
to state that triple-concentric cables cannot be used for 


three-phase work, as they are successfully employed on 


many installations, but it is true that three-core c&bles are 
preferable, especially in the case of heavy currents and 
long distances. The difficulty with triple-concentric cables 
is the inequality of the inductive drops in the three 
conductors, and the consequent unbalancing of the load 
on the three phases, due tothe relative positions of the 
conductors. 

The effect can perhaps be most clearly explained by 
assuming that the alternator supplying the cable has a 
star-coupled armature, with the neutral point earthed, and 
that the far ends of the three conductors are also earthed, 
as shown in Fig. 1. In this way it is possible to consider 


* Italian proverb for a storm in a teacup. 
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the eurrent and voltage to earth of each conductor sepa- 
rately. The actual effect would, however, be exactly the 
same with a mesh-coupled armature, and without any earth 
connection. The inner conductor I. (Fig. 2), carries a 
current, C,, which gives rise to a certain amount of 

etic flux, being partly in the metal of the conductor I., 


and partly in the insulation between I. and II. The 
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value of this flux in C.G.S. lines per ampere per centimetre 
length of cable—; e., in henrys per centimetre length of 


cable = L = (2 log, ? + +) x 105 where a is the ratio of 
the inner and ö of the middle conductor (Fig. 2). 


> А 


This flux induces a voltage in conductor I. equal to 
2 — 1 C, L 


where ~| = адат рег весопд, 
l = length of cable in centimetres, 


and a sine wave current is assumed. 

This voltage lags 90deg. behind the voltage between 
conductor I. and earth. The above flux has no effect 
whatever on conductors II. or III. There is, however, 
an additional flux in the insulation botween II. and III. due 
to the combined action of the currents in conductors I. 
and IL, and the value of this flux per ampere of combined 
current per centimetre length of cable is 2 log. + х 105 
where c is the radius of the outer and 5 of the middle 
conductor (the thickness of the conductors II. and III. is 
neglected, as it is usually relatively small) The current 
in conductor I. is displaced 120deg. in phase (either leadin 
or lagging) from the current in IL, and the combined 
effect of two such currents can be shown to be the same 
as that of a current equal in amount to either of the 
separate currents, and having a phase displacement of 
60deg. from both the separate current (60deg. ahead of one 
and 60deg. behind the other) The total flux per centi- 


(1) 


metre of cable in the insulation between conductors 
II. and III. is consequently 2 log. ; x E x Cr, the 


currents Cy, Ci, and С. being assumed equal. This 
flux induces а voltage in both cables I. and II. of an 
amount equal to 
с 1 
2 т I (2 loge § x 08 x C.) : (2) 

and this voltage is at a phase angle of 90deg + 60deg. 
( = 150deg.) to the voltage of one of the cables (I. or II.), 
and at an angle of 90deg. — 60deg. ( = 30deg.) to the 
voltage of the other. Conductor I. is therefore affected 
by both fluxes, while conductor IL. is only affected by the 
flux lying between II. and III., and conductor III. and the 
lead covering outside it are unaffected by any flux, and 
have no direct influence on the inductive drop. 

The actual value of the drop as a percentage of the 
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supply voltage is best obtained by means of diagrams, as 
in Figs. 5 and 4. Fig. 3 shows the conditions of the inner 
conductor I.; А В is the voltage required between the far 
end of the conductor I. and earth (= v, Fig. 1); B С is 
the reactive voltage given by formula (1) due to the current 
Cr in the inner conductor; С D is the reactance voltage 
(Formula 2), due to the combined action of currents I. and 
П. (taken as at 150deg. to А B). A D is then the actual 
voltage (v,, Fig. 1) required at the generator end of con- 
ductor I., and A D- A B is the voltage drop (or rise), 
neglecting the resistance drop. Fig. 4 refers to the 


Fic. 4. 


Fre. 3. 


middle conductor П, А В again equals the тере 
between the far end of the conductor and earth; 
B D = reactance voltage (Formula 2) due to the 
combined action of currents Ст and Cy BD is shown 
lagging 50deg. behind А В, but might have been shown 
with a 150deg. lag, the lag of C D in Fig. 1 being altered 
at the same time from 150deg. to 30deg. AD- AB is 
the drop in voltage of the middle conductor II. In the 
case of the outer conductor, IIL, the voltages at the two 


ends of the line would be alke (neglecting the resistance 


drop). 
The following example will indicate the sort of values 
obtainable : 


Let the current per line = 
amperes. 
oltage between апу two lines = 500 (= V, Fig. 1). 


Voltage of any line to earth — x = 290 volts (= v, 
ó 
Fig. 1). 
~~ = 100. Length of cable = 100 yards = 91,000cm. = І. 
Let the inner conductor I. be 75in. diameter (a = 375), 
b = :575in, c = Sin. 
Then (Formula 1) 


Cy = Сп. = Сш. = 500 


2 т LI Ci = 2т x 100 (2 lige d +) x 91,000 
к 375 
1 
x 500 x ior 59 volts; 


and (Formula 2) 
2m ~~l xj log, 7 x 500 x 10 — 19 volts. 


Combining these às in Pige ó and 4, wo find the drop in 
the middle conductor (À D — A B, Fig. 4) to be about 5 per 
cent., whilst the inner tube is not only free from drop, 
but has an actual rise in voltage of about 14 per cent. 
(= АВ ~ AD) as the current rises from zero to 500 
amperes. 

he outer conductor has no reactive drop The differ. 
ences in drop in the several conductors may become 
accentuated when there is an inductive load on the circuit. 
The employment of a three-core cable with the three con- 
ductors placed at the corners of an equilateral triangle 
entirely prevents this unequal distribution of the drop, as 
all the conductors are symmetrically situated with regard 
to one another.—Q. 


Answer to No. 491 (awarded 5s.).—Three-phase con- 
centric cables are not suitable for working at very high 
pressures, as, owing to the great electrostatic capacity 
betweon the two outer cylindrical conductors, the capacity 
current in them is so large that it makes regulation almost 
impossible. 

In Fig. 1, circles 1, 2, and 3 represent the sections of 
the copper conductors, and 4 that of the lead sheathing. 
The areas of the sections of the copper conductors must, 
of course, be equal, and the thickness of the dielectric 
between 1 and 2 must equal the thickness of the dielectric 
between 2 and 3, If! be the length of the cable in centi- 
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metres, the capacities between 1 and 2, 2 and 3, and between 
3 and 4 will be 


Ki КІ К І 
‚ and 7 
2 log, frd 2 log, nro 2 log. Ts + 
71 172 Ts 
respectively. In these formule K is the specific inductive 


capacity, d the thiekness of the dielectric between 1 and 2 
or between 2 and 3; d' the thickness of the dielectric 


shown between 1 and 2 in Fig. 2. For example, in the 
three-core, extra high tension cable used by the Manchester 
Corporation the capacities of A, B, and C are only about 
0:3 of а microfarad per mile. Hence the condenser current 
in each of the mains is only 0:39 of an ampere per mile, 
the pressure between a main and the sheathing being 
3,750 volts and the periodicity 50. An examination of 
Figs. 1 and 5 shows that much less insulation is required 
for 3, and hence it can be made more cheaply. The only 
advantage of concentric three-phase mains would be that 


Fic. 1. 


between 3 and 4; 71, r,, 7, are the outside radii of the three 
. copper cylinders. The formule give tho capacity in elec- 
trostatic unite. To get the capacity in microfarads, we have 
to divide by 900,000. 


In Fig. 2 a rough representation is given of the relative 


magnitudes of the three condensers. The effect of the 
extremely large capacity between the outer conductor and 
the lead sheathing will be to make the potential difference 
between 3 and earth always very small, and hence the 


a 


Fic. 2. 


5 difference between 1 and earth will be very high. 
e cannot, therefore, arrange so tbat the three mains will 
be at the same potential difference from earth, and hence 
we shall lose what is supposed to be the saving effected by 
the three-phase system. 


Fic. 3. 


With a three-core cable, on the other hand, such as the 
well-known “ clover leaf” cable (Fig. 3), it is well known 
that all the capacity currents are equal. In fact, the 
capacities between the mains and the sheathing are 
equivalent to the shown in Fig. 4. (See Russell 
on “The р of Polyphase Cables," Journul of the 


Кто. 4 


they would not disturb telephone lines in their vicinity. 
The disturbance made by three-core cables would, however, 
be small.—J. C. R. 


Answer to No. 491 (awarded 58.).— It is a well-known fact 
that concentric mains a high capacity relative to 
other forms of mains. This is the chief objection to their 
use for alternating-current work. When a capacity is 
placed in series with an alternating E.M.F. it absorbe 
current. This “condenser current,” as it is called, is given 
by the expression 

[= 2 пе = К 10-4, 


where e = effective volts, 
~~ = frequency, and 
K = capacity in microfarads. 
Now, in the case of a simple “lead and return” con- 
centric cable 
Ede microfarads, 
logy F 


where / = length in miles, 
| R = radius of inner circumference of outer cable, and 
г = radius of inner core. 


In this expression Kapp's (* Transmission of Energy ") 
3°3 is taken as the specific inductive capacity. If the same 
number is taken as above for two wires (lead and return) 
running side by side 


K, - 


K,= 0192 i 


logio z 
2 

where J and r, are as before, and d = distance apart of the 

eentres of the wires. 


‚ log,, = 

Now, K, 129 | "Bw 7 
K, 0192 % R 

0810 z 


Thus it will be seen that the capacity of the concentric 
eable is very much greater than the capacity of two cables 
side by side, or of a two-core cable. 

The ease would be similar for three-phase work. Now, 
the effect of this high capacity is to make an idle current 
flow in the conductors, which, when the voltage is high and 
the length of the cable long, amounts to no inconsiderable 
amount. This current does nothing whatever except heat 
up the cable. It will be remembered that at Deptford 
concentric cable was laid from the London Electric 
Supply Corporation's station to London. This cable, Kapp 


Institution of Electrical Engineers, vol. xxx.). The capacities informs us, had a capacity of 367 microfarad per mile (a 


B, and С, shown in Fig. 4, are less than the capacity 


very appreciable amount) Also, to quote his Trans- 
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mission of Energy," he says: “ . . . if such a cable 
were used for a pressure of 10,000 volts, was 20 miles 
long, and the periodicity was 50 per second, the condenser 
current would be 25 amperes." Now, if power was being 
transmitted at the pressure stated, the current it would be 
transmitting would: probably be comparatively low. Hence 
25 amperes would have an appreciable effect. Thus a 
concentric cable would have to be larger in cross-section, 
thereby defeating the great object of economy in first cost 
of the cable. There is also another thing to note. The 
effect of the capacity is not only to require a slightly 
increased current, but it also requires a slightly decreased 
voltage. In fact, in the case of the Deptford mains already 
mentioned, the pressure drop along them was found to be 
much less than anticipated. With a three-core cable the 
zu disadvantage is not by any means nearly so great.— 


Question №. 492. —18 there any remedy, other than a metallic return, 
for reducing the cross-talk of a single earth-return telephone 
circuit, whose line runs parallel for 10 miles with other telephone 
wires, which have in no way any connection to the telephone 
in question. Lond noises, and other conversations, are heard 
even better than its own. 

Answer to No. 492 (awarded 7s, 6d.) —The question does 
not state whether the telephone line on which the disturb- 
ances are heard, is run on the same poles as those lines 
which accompany it for 10 miles of the route. If such is 
the case, a direct leakage of current from wire to wire over 
the arms may cause the fault ; if so, attention to the details 
of earth wiring each pole with a properly connected and 
earthed lead will remedy the cross-talk. Assuming, how- 
ever, that the details cf construction are correct, or that 
the lines run on separate poles, the loud noises and cross- 
talk arise from inductive disturbances. There are two 
kinds of induction—electromagnetic and electrostatic. The 
former is negligible where telephone circuits only are con- 
cerned, but electrostatic induction is a serious source of 
trouble, and the case under consideration is, no doubt, the 
whole cause. This is very difficult to eliminate. 

A charge of electricity induces charges of opposite sign 
in all surrounding objects, and, as the primary charge 
varies in sign or quantity, so the induced charges also vary 
to a degree depending on distance. In telephone wires a 
current is continually circulating, and alternates with high 
frequency, thus rapidly charging and discharging the whole 
length of line. The earth return telephone circuit is con- 
de ii charged and discharged correspondingly with 
induced electricity of opposite sign, and it is, therefore, 
obvious that currents flow through the telephone receiver 
at either end to and from earth, which is at zero potential. 
These currents reproduce the vibration of the inducing 
currents, and clear speech or confused noises are over- 
heard from the parallel wires. Where the circuit is 
metallic, twisting the wires produces neutralisation of the 
electrostatic effect, and is the only sure method of cradica- 
tion. A similar arrangement is obviously impossible with 
an earth return, for the earth, which takes the place of the 
return wire, is permanently at zero potential, and the 
discharges must pass through the telephones to earth. 

AMER 


Ti LINE 


vv. 
ZRMINALS TERAGI. 
TeL £PHOWE STA. (1) There. та) 


Fra. 1. 


It is possible, however, by means of a transformer, to 
practically neutralise cross-talk and reduce noises to such 
an extent that speech is not interrupted. The primary and 
secondary of the transformer coil should be wound to 
approximately the same resistance. That form of trans- 
former known as the “ Liverpool repeater " is most suitable 
on account of the closed magnetic circuit. They are usually 
wound to resistances of 290 and 140 ohms. Put the line 
to earth through the secondary coil at each station (вес 
Fig. 1). Join the line terminals of the instruments to 
the ends of the primary as indicated, making a complete 
metallic circuit through instrument and primary coil. 

Electrostatic charges produce very small currents of high 
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voltage, and as the effect on the transformer coil is equal 
to E x C minus the energy lost in transformation due to 
dissipation in heat, eto., the cross-talk and earth disturb- 
ances are lost in the transformer coils, for current is the 
only factor which affects the telephone receiver. If the 
line is long, it should be noted that a good form of granular - 
transmitter gives the best results over circuits in which 
transformers are introduced, as larger variation of current 
is obtained from that pattern. It will also be necessary to 
use à magneto-generator for ringing.—H. T. 


Answer to No. 492 (awarded 78. 6d.).—The cross-talk 
in a telephone like this may be due to two causes, which 
are very often diffieult to get rid of: (1) static induction, 
(2) dynamie induction. Let us consider these two 
separately. 

1. Static Induction.—When one body, A, is charged with 
positive electricity, and another body, B, is brought up 
near to it and is connected to a third body, C, farther away, 
by a wire, all the negative electricity in Band C is attracted 
to the side of B nearest to A, and all the itive elec- 
tricity passes to the side of B farthest from A, and hence 
flows tbrough the wire to C. This is because, unlike 
forms i. e., positive and negative—attract one another and. 
like forms—either both positive or both negative—repel one 
another, which is one of the first laws of static electricity. 
This shows that by positively charging one body a current 
of momentary duration may be mde to flow through а 
wire joining two other bodies entirely separate from it. 
Now, exactly the same is the case in a telephone circult. 
A is the disturbing wire or wires, B is the disturbed 
wire which we are considering, C is the earth and the 
wire connecting B, and C is the wire joining the line 
wire B to earth, C, in which the instruments are 
put. When a conversation is passing on the wire A, 
which must necessarily have some capacity, this is con- 
tinually being charged and discharged both positively and 
negatively. This will cause the attraction of a negative 
or positive charge on our line wire, B, and a positive or 
negative momentary current will flow through our instru- 
ment wires to earth, C. Thus, it will be seen that for 
every separate charge A gets on it, we have a corresponding 
flow of electricity through the instruments from the line to 
earth. Hence a conversation in А may be heard on the 
B receivers, because of the static induction in the lines. 
It will be noticed that the eurrent flows in the same direc- 
tion through the instruments at each end of the line to 
earth. 

2. Dynamic Induction.—When a current is flowing in a 
wire, A, there is a magnetic field round it. If this field 
cuts another wire, B, it induces a current in the latter, only 
in the opposite direction to that flowing in A. This is also 
a momentary current, but every time there is a variation 
in the current in А there will be a corresponding variation 
in the current in B, only in the opposite direction. This 
must flow through each receiver and the earth to complete 
the circuit. Thus, a current started in A may be detected 
in B, and so a conversation held on the А line may be 
heard on the B line receivers. 

Let us now consider the case where both static and 
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dynamic induction may be found occurring on a pair of 
wires. If Figs. 1 апа 2 be studied it will be seen that at 
station X the currents are flowing in the same direction 
in both diagrams, whereas they are in opposite direction 
at station Y. This fact goes to point that any cross-talk 
effects there may be experienced on the two lines will be 
greater at X than at Y, and if the effects due to static and 
dynamic induction were equal, then no cross-talk effects 
would occur in the instrument at Y. Now as to methods 
of counteracting or preventing this cross-ta:k. The simplest 
way would be to have only one wire per pole, or, in our 
case, to have the wire under consideration on a separate 
pole a few feet away from the other disturbing wires, but 
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this would very likely be impracticable. 
might be to run straight and parallel with the others on 
the same poles as at present for halfway, and then com- 
plete the other half on exactly the opposite side of the 
wires. If there be only one disturbing wire among the 
others, this could be tested for and found out by using 
only one telephone at а time at each end, and seeing which 


Fie. 2 


one affected our line. If this disturbing wire could be 
singled out, then the above remedy could be applied to 


this one alone, as in Fig. 3, and the disturbances in each 
half will be seen to cancel out against each other. The best 


Y 


ims MLS 
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remedy of all would possibly be out of the question as regards 
practicability. This is to give all the wires a symmetrical 
twist ; this will probably be more clear on reference to Fig. 4. 
It will be seen from this that each wire does not occupy 
the same position on one pole as on that preceding it, and 


each wire goes to each insulator in each position on succeed- 
ing posts іп a regular way. By this means both static and 
dynamic induction causing cross-talk in a telephone may be 
counteracted, as any effect there may be in one span will 
be neutralised in the next three. This method, though 
probably the best, would entail complete rewiring for the 
whole 10 miles, and so would be costly. This is the 
method of construction used by the General Post Office 


in their telephones, and should prove satisfactory.— 
E. R. ALEXANDER 


5 answers to Question No. 492 are unavoidably 
held over.—Ep. E E.] 


FORTHCOMING EVENTS. 


Fripay, JUrv 11. 


Association of Municipal and County Engineers.— Annual 
meeting at Hristol—second session. The meeting closes the 
following day. 

Monpbay, Jul 14. 


Municipal Officers’ Association.— District meeting at Hampstead. 
SATURDAY, JULY 19. 
Institution of Civil Engineors.— Birminghani students’ visit to Paris 


The following fixtures for meetings have also been made : 


Sanitary Institute.— Sept. 9-15, congress, Manchester. Sept. 9-27, 
health exhibition. 


Sanitary Inspectors’ Association.--Aug. 7-9, autumn mecting, 
Middlesbrough. 


Waterworks Engineers.—July 22-25, annual meeting. Leicester. 
December, London. 


Iron and Steel Institute.- Sept. 2-6, Dueseldorf. 


Institution of Civil Engineers. Birmingham students’ visit: 
Sept. 25, Crewe. 


Institution of Junior Engineers.— Aug. 9 to 16, summer meeting. 
British Association.— Mceting at Belfast commences Sept. 10, 


І 
А better method 


SUNDERLAND ELECTRICITY ACCOUNTS. 


From the accounts of the Sunderland Corporation elec- 
tricity works for the year ended March 31, 1902, it appears 
that the total expenditure on capital account to date 
amounts to £199,782. Abstracts of the revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, etc., are given herewith : 


REVENUE ACCOUNT, 
Expenditure. £ s d. 


Generation of Electricity. 


Сага aerate, 57,194 9 6 
Oil, waste, water, and stores 
Марев EET 


Repairs, ete., of buildings and plant ... 


Dr. 


10,638 11 6 
Distribution of Electricity. 

Repairs of mains and services 522 7 2 

Repairs of meters, switches, ete. ......... 71 4 10 


Public lamps —attending and repairs 
Rents, rates, and taxes 


++ з «ок ж е ав ө cr ө |] ө + | ө ж 


+ «з э еэ э э Z а ө э э етае э э э ж єт е а э ооа + ө э э эт 


Sie. 8 КОГО 
General establishment charges, е{с................... 667 7 
Legal expenses sse tees reo RU ry Кайн 56 6 
ПИЗПТЕП СЕВ sss rm 202 11 
15.212 5 3 
Amount carried to net revenue account ......... .. 11,565 18 5 
£26 578 5 8 

Cr. Income. £ a, d. 
Sale of current per meter, less irrecoverables............ 25.106 1 0 
Pühlie lighting e deese алазы LINES 1,070 10 7 
Rental of meters and other apparatus. 352 14 5 
Rents receivable: «uu 0 аана ое tea VI unas 35 4 2 
Charging batteries арен ВНУ анаа 8 18 O0 
Deposit fees forfeited ..................... . 2 2 0 
Sale of casks, ] ] ——ʃ—ʃ“.ũÜk0 SETS 2 15 6 

£26,578 5 8 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
Capital account, less amount repaid ..................... 186,105 0 0 
Sundry creditors for materials supplied, etc. ............ 1,197 11 O 
General district rates – balance of advances ............ 1,849 0 0 
Balance due treasurer ...... sees 6,278 15 10 

£195.430 6 10 

Cr. Assets. £ s. d. 
Capital account—amount expended...... ............ 184,821 17 2 
Stores on hand March 31, 1992 .......................... 2,663 19 1 
Sundry debtors fur current supplied... ................. 7,924 10 7 
Amount advanced for incidentals........................... 20 0 0 


£195,430 6 10 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in Board of Trade units 


РЕК 2,646,315 
Public lamps 140,500 
Quantity 00 Tramwayhhh un 1,232,910 | 2,575,557 
Private consumers by meter. 1,002,147 
Quantity used on works . 144,097 
Total quantity accounted for-: 2,519,654 
Quantity not accounted fol ss sss. 126,661 
Number of public lamps.............. Ff ГОО 150 
Total maximum supply demanded (kilowatts) ............... 1,640 


—€—Ó——————— 


APPOINTMENTS VACANT. 


Distribution Engineer, London County Council Tramways Depart- 
ment, £350 per annum, July 14. For particulars see advertisement. 


Switchboard Attendant, burgh of Motherwell Electricity Works, 


£65 per annum, July 14. Particulars from Mr. E. Britton, Electricity 
Works, Motherwell. 


Resident Electrical Engineer, Erith Urban District Council, 
£5. 58. per week, rising to £200 per annum, July 16. See advertise. 
ment. 


Draughtsman and Test-Room Assistant, Jandus 


Electric 
Company. See advertisement. 


Engineer to take entire charge of test'ng stall!) both in the works 
and outside. See advertisement. 


Engineer-in-Charge, Willesden Board of Guardians, July 19. 
See advertisement, 


Electrical Engineer, Cleckheaton Urban District Council, £200 
er annum. Particulars may be obtained from the chairman, 


Мг. Е. W. Birkett. July 21. 
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SPECIAL ILLUMINATION WORK. 


"THE CoRONATION BAZAAR. 


At the invitation of Messrs. Laing, Wharton, and Cunnington, 
of 93, St. Martin's-lane, W.C., we had the opportunity of 
inspecting the small installation they have put down in the 
Botanical Gardens for the electrical illumination of the Corona- 
tion Bazaar, which was opened yesterday afternoon by Queen 
Alexandra in aid of the funds of the Great Ormond-street 
Children’s Hospital. The work has had to be carried out 
under rather unfavourable circumstances, and it reflects much 
credit on those responsible for its accomplishment. An 
85-kw. steam plant has been erected on an open space 
adjoining that part of the gardens where the bazaar 
is being held, under the personal supervision of Mr. J. S. 
Cannington, of the above-named firm. The boilers, which 
are of 160 h.p. each, were kindly lent by Messrs. Davey, 
Paxman, and Co., as were also the engines. Some 400 yards 
of inch cable have been laid from the dynamos to the distribu- 
tion board, which controls 16 main circuits. This board was 
especially designed by Messrs. Laing, Wharton, and Cunning- 
ton for this purpose. There are in all six bays of canvas 
under which the stalls for the bazaar are erected, and along 
each bay run two circuits from the distribution board. There 
are also two circuits laid to the main entrance to the gardens 
and the grand concert-room respectively, making the total 
of 16 mentioned above. For the illumination of the bays 
some 100 or so five-light hoops, from which are sus- 
pended incandescent lamps, have been brought into service, 
and these extend the whole length of the canvas in each case. 
In addition to these, a large number of incandescent lights 
enclosed in Chinese lanterns have been fitted between the 

les supporting the canvas, so that an exceedingly brilliant 
llumination is obtained. In all about 2,500 incandescent lights 
have been requisitioned for lighting up the bazaar, of 
which 1,000 are of 16 c.p. and the remainder 8 c.p. 
At the bandstand four arcs, assisted by some 160 incan- 
descent lamps, provide illumination, and at the entrance 
to the bazaar there are several more arc lamps installed. 
An interesting feature of the electrical installation is 
the Royal coat-of-arms, made of coloured sheet metal, which 
appears over the gateway, and which at night-time is illuminated 
by a number of incandescent lights. The whole equipment, it 
may fairly be said, has been carried out in a very complete 
manner, and, in passing, we should state that special precau- 
tions have been taken against any possibility of a fire. 
Wherever possible, fuses have been used, and the chances of an 
outbreak arising from the electrical installation are practically 
nil. Mr. Adrian Collins acted as honorary consulting engineer 
for the work. 

Empire BALL, CRvsTAL PALACE. 


The Electric Lighting Boards Company contributed to King 
Edward's Hospital Fund by undertaking the entire illamination 
of the Crystal Palace transept on the occasion of the great 
Empire Ball last week. The installation comprised 2,200 lights, 
worked in the form of an enormous velarium over the centre of 
the transept, and in outlining the galleries and Royal box in 
festoons. The lights and festoons were covered with artificial 
flowers, and the number of connections required some two 
miles of cable, as the distance from the supply source was 
considerable. The whole of this work was executed in three 
days of ordinary working hours, including the garland work. 
The effect was so artistic that the Crystal Palace authorities 
retained the work for the American Festival on Saturday. 


LEGAL INTELLIGENCE. 


TRAMWAY BY-LAWS. 


On Tuesday in the King's Bench Division of the High Court, 
Mr. Justice Channell and Mr. Justice Jelf heard a motion on behalt 
of the National Carriage and Horse Owners’ Accident Insurance 
Union, Limited, and Mr. К. Wiseman, a пораза of the city of 
Manchester, for an order for the issue of a mandamus against the 
Manchester Corporation requiring them to comply with the conditions 
of Section 44 of the Manchester Corporation Tramways Act, 1900. It 
was stated that this section provided that within six months from the 
time of the taking over of any section of tlie tramways the Corpora- 
tion should make by-laws in respect of such section, regulating the 
distance at which cars using the tramways should be allowed to follow 
one another. On June 6, 1921, the Corporation took over the first 
section and substituted electric traction for the horse traction. Since 
then а number of other sections had been taken over, but the regula- 
tions had not been made. 

Mr. Justice Channell asked what the plaintiff company had to do 
with the matter. 

Counsel said his company was a company which insured owners of 
borses and carriages against risk caused by accidents in the streets, 
and in addition to that one of the objects of the company was to 
procure the amendment or repeal of by-laws and regulations of loca! 


authorities which might prejudicially interfere with the convenience of 
their clients. 

Mr. Justice Channell thought there ought to be no rule in this 
case. The company and their manager who came forward as prosecutors 
asking for this mandamus were obviously people who had no more 
right than any ordinary member of the public. The Corporation 
were considering the matter, and had a draft of by-laws in prepara- 
tion, and under these circumstances it seemed to him the Court, in 
the exercise of its discretion, should not grant to the applicants a 
mandamus directing the Corporation to make these by-laws. if anybody 
chose to set the law in motion by indictment ho might do so, but he 
did not think such an indictment would he met favourably by any 
grand jury. The Corporation were not neglecting their duty, and as 
the matter was one which it was very desirable should be done care- 
fully, he thought it would be wrong to grant a mandamus. 

Mr. Justice Jelf concurred, aad the application was dismissed. 


ee ee 


. COMPANIES’ MEETINGS AND REPORTS 


EDMUNDSONS’ ELECTRICITY. 


Ou the 3rd inst., at Broad Sanctuary-chambers, Westminster, the 
ordinary general meeting of the above Corporation was held, Mr. F. E. 
Gripper presiding. 

The Chairman, in moving the adoption of the report, said that the 
profit for the year, including the balance brought forward from the 
previous year, amounted to £30,962, which indicated an increase of 
£6,000 during the 12 months. After providing for dividend on the 
preference shares and for the interim dividend on the ordinary shares, 
which was paid in January, and adding an amount of £6,807 which had 
been reccived as premiums on the issue of shares and debentures, there 
remained a sum of £26,631 to be dealt with, of which the directors 
recommended that £10,000 should be carried to the reserve fund. 
They also proposed a dividend at the rate of 9 per cent. per annum 
on the ordinary shares for the half-year ended March 31, making 
a total dividend of 7 per cent. for the year, and they farther 
recommended a dividend at the rate of 7 рег cent. per annum 
upon the ordinary shares issued in October last, and a dividend of 
7 per cent. upon the deferred shares. After paying these dividends 
£6,179 would remain to be carried forward. The £100,000 of new 
capital and £40,000 of debenture stock which had been issued duriug 
the year had been principally required for new works and the exten- 
sion of existing works in connection with the Urban Electricity Supply 
Company. That company, which was formed a few years ago, had 
made satisfactory progress, and its works at Twickenham, Weybridge, 
Godalming, Stamford, and Hawick had already commenced to supply 
current. In their contracts with the Urban Company the Corporation 
had agreed to work their various undertakings for a term of years, 
guaranteeing a minimum of 5 per cent. upon the capital of that 
cempany. The item in the balance sheet of ''investments in and 
advances to subsidiary companies after deducting reserves, £512.102," 
was nearly £180,000 larger than last year’s. The difference 
represented outlay upon the Urban Company’s and other new works 
and extensions of existing works. The Corporation of Woolwich 
had entered into an agreement to purchase the Company's 
undertaking in that town, and it was expected that the 
sale would be completed within the next few months. The return 
made upon the £1 shares would be considerably over £2. Very satis- 
factory progress had been made in the working of the various under- 
takings. Since the last meeting a new station had been opened at 
Newport. in the Isle of Wight, and powers had been obtained for 
lighting Ryde and Cowes. The Board had bcen in negotiation for 
several valuable contracts for erecting electric lighting works for local 
authorities, on the terms of the local authority finding the neccssary 
capital for constructing the works, and afterwards leasing these to the 
Corporation for a term of years upon favourable conditions. Contracts 
on these lines had been entered into at Hamilton and Dorking, and 
the arrangements for two or three other places were expected to be 
completed shortly. The Board hoped to extend this elass of business, 
which admitted of all additional profit being made without adding to 
the capital commitments of the Company. 

Mr. W. R. Davies scconded the motion, which was carried. 


. ELECTRIC AND GENERAL INVESTMENT. 


Mr. George Herring, presidiug over the general meeting of the 
shareholders in the above Company on the 3rd inst. at Winchester 
House, stated that the investments at cost stood in the balance-sheet 
on May 31 last at £222,670. Hitherto he had been able to tell the 
shareholders that the Company's investments were worth more than 
they appeared at in the books, but he could not say that on the present 
occasion, although, at existing market quotations, they were worth 
within a fraction of the amount shown in the balance-sheet. After 
paying the DI ды dividend and all charges, the net profits were 
£20,470. Of this amount, the directors proposed to transfer £10,470 
to the contingencies aceount in order to strengthen the funds available 
for dealing with further business. The directors felt that the dividend 
recommended was a good one—435 per cent., in addition to what was 
to be paid out of the reserve fund and he hoped that the shareholders 
would agree with the Board as to the advisability of strengthening the 
position of the Company. The payment of £50 a share on the founders' 
shares was absolute dividend, but this could not be said of the other 
£10 a share which they proposed to pay on these shares, although 
the amount, or the greater part of it, came out of dividends that 
had been received. There being, however, some doubt whether 
the directors ceuld reinvest dividends, they determined to distri 
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bute the sum mentioned. The same remarks applied to the payment 
from the ordinary shares reserve fund. They began with a dividend 
of 10 per cent., and in the course of their 11 years’ working dividends 
of £3. 12s. had been declared on the £1 share. During the same 
time they had either assisted or promoted 24 companies, of which not 
one had been a failure. They were all more or less flourishing and all 
of them were paying dividends. They received a certain amount for 
promotion money, but their profits were principally derived from the 
‘lines ” they took in the companies which they assisted or brought 
out. When the latter were proved to be successful the directors 
disposed of the Company's interest in them at a premium. The 
amount now received for trustees’ fees was nearly sufficient to pay 
the whole of the expenses, and the dividends obtained from their 
securities nearly sufficed to pay the dividend on the preference shares. 
If, therefore, they did no further business in the current year they 
would be very little short of the expenses and the preference dividend, 
and any profits which might be derived from any venture they might 
make would go to the ordinary shareholders. He concluded by moving 
the adoption of the report and accounts, ‘‘with the provision for 
contingencies shown therein.” 
Mr. J. B. Braithwaite, jun., seconded the resolution, which was 
carried nem. con. 


WEST AFRICAN TELEGRAPH. 


The ordinary general meeting of the shareholders in this Company 
was held on the 3rd inst. at the offices, Electra House, Moorgate- 
street, the Marquis of Tweeddale presiding. 

The Chairman, in moving the adoption of the report, stated that 
since the date of the accounts they had received the first instalment 
of £112,000 due from the French Government on account of the 
cables purchased by them. The cash received from the French 
Government would be principally devoted to the repayment of the 
outstanding mo e debentures. If, therefore, their receipts were 
maintained, the Company would be in з better financial position, 
inasmuch as the £24,000 which had hitherto been required annually 
for interest on and redemption of 5 per cent. debentures would be 
saved. Arising out of the agreement with the French Government, 
however, the Company had to lay а new cable between Bathurst 
and Bissao, а distance of about 213 knots, and, in conjunction 
with the African Direct Telegraph Company, oue between Kotonou 
and Lagos, a distance of about 65 knots. They had also to carry out 
certain works in connection with joining up the different sections 
taken ovér by the French Government to meet the latter's require- 
ments, and in order to maintain the through line to the Cape via 
Loanda. It was not easy to state at the present time how much this 
work would cost, but it would probably come to about £40,000. "The 
directors had not decided yet how this expenditure would be met, but 
full details would appear 1n next year's accounts, when all these out- 
standing matters would have been finally dealt with, and the financial 
position of the Company would be more clearly understood. He 
concluded by moving the adoption of the report and accounts. 

Sir J. Denison-Pender seconded the motion, which was carried. 


* 


RAND CENTRAL ELECTRIC WORKS. 


Sir C. Rivers Wilson presided over the annual general meeting of 
tlie shareholders in this Company at Winchester House on Tuesday. 

In moving the adoption of the report, which has appeared in a 
previous issue, the Chairman observed that aftera long interval of 
anxiety and loss the Company had at last emerged into a period which, 
he hoped, would prove а prosperous one. Considering the events of 
the past year, the shareholders could not have expected that the 
Board would be able to submit a favourable report. Nevertheless, it 
was not altogether unsatisfactory, because, although for eight months 
of 1901 the whole of the plant was entirely idle, the earnings 
amounted to within £9,500 of the working expenses. During the 
time of enforced idleness, however, the staff was employed in 
improving the plant and in other. ways to the advantage of the 
property. As to the claims against the Imperial Government, men- 
tioned in the accounts, he explained that these were for repairs to 
plant damaged by the Boers, amounting to £2,358; the cost of 


military protection, £1,265; sundry and incidental items, £100; 
and £1,500 deposited with the late Transvaal Government as caution 
money. With regard to damage to the plant, he mentioned that 


the: completion of the repairs had recently been effected, but the 
total cost was not yet known on this side. The Company were 
in the position of күр a deficit of £25,231, against which they had 
a special reserve of £4,722, which had been applied in reducing the 
deficit to £20,509. Ample provision had been made every year for 
depreciation. He had every expectation that the Company were going 
to benefit by the improved state of affairs in South Mires but before 
they could do so to the full they would have to deal with the deficiency 
and liquidate the past. Speaking of the business, he said that their 
customers included the Johannesburg Municipality, and they had 
contracts in respect of two stations on the railway— Elandsfontein and 
Johanneshurg. They also supplied power to 10 mines and to various 
minor industries, including chemical works. The Board had grounds 
for hoping that as the contracts expired they would be renewed on 
favourable terms ; failing that he thought there could be no doubt of 
the disposal of the whole of their power to new customers. It had 


been considered wise to modify the Company’s tariff, and he believed 


that the new scheme would work well. So far as the labour question 
was concerned the Board did not anticipate much trouble. The Com- 
pany only «оро from 80 to 100 natives. Having said that he 
thought the shareholders might look with confidence to the future. 
He moved the adoption of the report. 

Mr. G. Gorrissen seconded the motion, and, referring to the new 
tariff, stated that the charge was 64. a unit for the first two hours, 


with a mimimum куше of 30s. a month for each kilowatt installed. 
For every additional hour the charge was ld. a unit. The motion was 
carried. 


CALLENDER'S CABLE AND CONSTRUCTION, 


Presiding over the ordinary general meeting of the shareholders ef 
this Company, held on Friday at Hamilton House, Victoria-embank- 
ment, Mr. H. Drake expressed the hope that they would consider the 
result of the year's working satisfactory. The competition in the 
business was as keen as ever, and became more so ien by year, but 
the accounts, nevertheless, showed a larger profit than the Company 
had previously earned. The amount standing to the credit of the 
profit and loss account was £71,978, and after paying the interest on 
the debentures, the dividend on the preference shares, and writing 
down the plant and machinery, as well as carrying £3,000 to the 
machinery renewal fund, there was 4n available balance of £58,621, 
including the sum brought forward. The directors had already paid 
to the shareholders £23,500, being 15s. gn share, and the pope 
to pay a special bonus of 5s. a share and to carry forwa 28,621. 
The total payment to the holders of the first 30,000 ordinary shares for 
the past year would, for dividend and bonus, be thus equal to 20 per 
cent. The reserve stood at £100,000, and for the present the 
Board were content to leave it at that amount. Since the last 
5 meeting their purchase of land at Erith had been inereased 

y about 16 acres. The Company had now a long frontage to 
the river, and altogether about 45 acres. The capital had been 
increased by £25,000. The Board intended to issue a further sum of 
£110,000 in debenture stock, and this would be utilised in the 
ordinary working of the Company. ‘The shareholders had already 
been informed that the negotiations with Henley's Company had 
fallen through. He concluded by moving the adoption of the report. 

Major W. M. Mackenzie seconded the motion. 

Mr. T. О. Callender remarked that, in common with other cable- 
makers, they had suffered from the severe fall in the price of copper, 
but as the Company did not speculate in the metal the matter was not 
so serious as it might have been. In reply to the remarks of one or 
two shareholders, Mr. Callender further observed that the Company 
had adopted a conservative policy in regard to the amounts written otf 
for depreciation. He was afraid that the general expenses would tend 
to increase considerably, following upon the keen competition for 
business. This feature was present not only in their particular branch 
of electrical business, but also in the engineering trade generally. 

The report was adopted. 


ELECTRICAL POWER STORAGE. 


The report of the directors for the year ended May 31, 1902, states 
that the profit for the year, including the balance of £432. 9s. 1d. 
brought forward, is £11,346. 2s. 9d. This result of the year's trading 
the directors believe will be satisfactory to the shareholders ; and, as 
they feel strongly the necessity of strengthening the Company's 
reserves, they have carried £5,000 from the above profits to the 
reserve fund and £1,000 to the contingent fund. They recommend 
the payment of a dividend of 5 per cent. on the ordinary share capital] 
which will absorb a further £4,491. 8s. and leave £854. 14s. 9d. to 
be carried forward. The buildings, plant, tools, etc., have been main- 
tained in thorough repair and condition at a cost of £5,059. 15s. 10d., 
which sum has been provided ont of revenue. The directors have 

leasure in recording a continued increase in business, the output 
having been larger than in any previous year. This is especially 
gratifying, as the increase has not been confined to one class of cell, 
the smaller as well as the larger types. and, still more, the batteries 
designed for the propulsion of electrical vehicles, having shared in the 
growing demand. Among the orders completed during the year have 
been some very large contracts for public lighting and traction under- 
takings, and the directors have pleasure in stating that the Company 
enters on a new financial year with its order book well filled. The 
directors have to announce with deep regret the death of their valued 
colleague, Sir Daniel Cooper, Bart., G.C.M.G., who has been associated 
with the Company since its commencement. 


ELECTRIC CONSTRUCTION. 


The report of the directors for the year ended May 31 states that 
the net profit of the year is £20,496. 19s. 114., and, adding the 
balance brought from last year, £2,853. 18s. 2d., the amount available 
for distribution is £23,350. 18s. ld. The directors recommend that 
this profit be appropriated as follows: dividend at the rate of 7 per 
cent. per annum on the preference shares (to be paid on July 31 next), 
£4,394. 12s. ; dividend at the rate of 6 per cont. on the ordinary 
shares (one-half to be paid on July 31 next, and one half on Jan. 31, 
1903), £13,452 ; general reserve fund, £2,000 ; balance carried forward 
to next account, £5,504. 6s. 1d. "The general reserve fund will then 
amount to £352,000. "The buildings and plant have been thoroughly 
maintained out of revenue, and £5.000 has been credited to deprecia- 
tion account, which now amounts to £43,000. The contract for the 
electrica! equipment of the Islington extension of the City and South 
London Railway, referred to in last report, was compieted in the eud 
of last year, and the plant has since been working to the full satis- 
faction of the railway company. Large machines have also been 
supplied to the Corporations of Leeds, Sheffield, Halifax, Shore- 
ditch, Croydon, Brighton, Devoaport, Wolverhampton, and others. 
Notwithstanding the keen competition in the manufacture of elec- 
trical plant, especially during the latter half of the financial year, the 
works are fairly supplied with orders, and it is believed that the Oom- 
pany’s staff, workmen, and plant at Bushbury can turn out electrical 
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machinery on as favourable terms as any other establishment. The 
relations between the management and all classes of the employés 
continue cordial, and in acknowledgement of zealous co-operation in 


promoting the Company's interests the directors have much pleasure 
in recommending the distribution among them of the usual bonus. 
The compensation paid under the Workmen's Compensation, 1897, 


Act, is for the year £36. 13s. 3d. The revenue of the Madras electric 
tramways show a healthy increase, and the development so far during 
the current year promises even a larger improvement. The directors 
have to deplore the death of their greatly esteemed chairman—Sir 
Daniel Cooper—whose valuable services to the Company for many 

pes the directors gratefully acknowledge. It is recommended that 
he vacancy. at the be not at present filled up. 


ABSTRACT OF PROFIT AND Loss ACCOUNT. 


Dr. Expenditure. £ sd. 
Interest on loans and debentures, paid and accrued 12,584 7 5 
General charges . 18,688 11 3 
Maintenance of plant and depreciation account 7,995 10 11 

39,268 9 7 
Net profit carried to balanoe-sheet........................... 20,496 19 11 
£59,765 9 6 

Cr. Income. £ s.d. 
Gross profit on manufacturing and contracting ......... 49,304 3 6 
Rents, pupils’ premiums, and sundry profits. 4,182 6 65 
Profit on running Madras electric tramways............... 4,110017 9 
Dividends on shares of other companies 5,140 4 4 
Transfer fees Ae 3717 6 

£59,765 9 6 


CALCUTTA ELECTRIC SUPPLY. 


In their last report, our readers will remember, the directors of the 
&bove Corporation stated that owing to the rapidly growing demand 
for electricity supply in Calcutta they had been compelled to order a 
large quantity of materials for extensions and for the increase of the 
mains and feeders. The Board has now issued a circular stating that 
the outlay in connection with the above renders it necessary that an 
increase of the capital of the Company should be made without delay, 
and as the Growth of the business appears likely to continue for a long 
time to come, the directors consider it advisable to pass a resolution 
increasing the nominal capital to £500,000 5 60,000 new 
shares of £5 each, and they propose to issue 20,000 of these to the 
shareholders forthwith. Accordingly, a special meeting is called for 
the 18th inst. for the purpose of obtaining shareholders' sanction to 


the proposed capital changes. 


CHILI TELEPHONE. 


The annual report of the directors for the D ending March 31 last 
states that the aggregate number of subscribers at all centres at the 
end of the year was 4,981, as compared with 4,725 at the beginning, 
or а gain of 258 for the year. e gross revenue in Chili from all 
sources was 759,139dol. as compared with 683,170dol. the previous 
year, an increase of 75,969dol. The expenditure amounted in 1901-2 
to 565,77640]., an increase of 18,363dol. over the previous year. The 
net income from all sources was 393, 552dol., an increase of 57,605dol. 
over the year 1900-1. The ave rate of exchange for the year was 
14°86d. as compared with 16 65d. in the previous year, giving a decrease 
for the year of 1:80d. Converted into sterling at these rates, the net 
income for the year was £24,540, compared with £23,290 in the 
previous year, an increase of £1,050. The balance to the credit of the 
revenue account, including £2,680 brought forward, is £21,720, of which 
£7,966 has been carried to reserve for depreciation and renewals. The 
directors recommend the payment of a dividend of 5e. per share, free 
of income tax, being at tho rate of Б Pl cent. per annum, absorbing 
£11,000, and leaving a balance of £2,733 to be carried forward. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Pontypridd.—The Urban District Council invite tenders for cables 
and dust destructors. Tenders by July 31. See advertisement. 


Barking Town.—The Council invite tenders for construction of 
tramways in their district. Tenders by July 31. See advertisement. 


Hammersmith.—The Borough Council invite tenders for the 
supply of electric light carbons. Tenders by 6 p.m. on Wednesday, 
m 16. See advertisement. 


Wigan. — The Electric Light and Tramways Committee invite 
tenders for the supply of 1, yard of 1 soa inch lead-covered, 
peper-insulated cable. Tenders by July 14. advertisement., 


Edinburgh. Тһе Corporation invite tenders for the supply of arc 
lamp-posts. Specification, etc., can be obtained from the Residont 
Electrical Engineer, Dewar-place, Edinburgh. Tenders by July 14. 

Leskovats (Servia).—The Société d'électricité de Leakovatz require 
two turbines of 200 h.p. and two dynamos for three-phase current ; 
also accessories for a power installation with a radius of 11 miles 


Tenders by July 14. 


Accrington.—The Electricity Committee invite tenders for one 
steel Lancashire boiler, and steam and other piping. Specifications, 


ete., can be obtained from Mr. Н. Gray, borough electrical engineer. 
Tenders by July 21. 

Guernsey.—Tenders are invited for the supply, laying, erection, 
and fitting of cables, wires, fittings, and other appliances required 
for the eleetric lighting of the new isolation hospital, Castel. Tenders 
by 19th inst. See advertisement. 

Finchley.—The Urban District Council invite tenders for the 
construction of an electricity generating station. Specifications, ete., 
can be obtained from Mr. Edward Calvert, chief electrical engineer, 
2, Broadway, Finchley, N. Tenders by July 21. 


Lowestoft.—The Corporation invite tendere for the construction of 
tramways, rails, fishplates, and bolts, and permanent-way construc- 
tion. Specification, etc., may be obtained from Mr. R. Beattie 
Nicholson, town clerk, Lowestoft. Tenders by July 18. 


Hapton (Lanos.). —Tenders are invited for lighting Hapton town- 
ship with electricity from Sept. 1, 1902, to April бо, 1903. Full 
pe on application to Mr. Ed. BLAU nee. clerk to Hapton 

arish Council, 16, Hammond-terrace, Padiham. Tenders by July 31. 


Manchester.—The Electricity Committee invite tenders for supp! 

and delivery of three electric locomotives at their Stuart-street st 
Specifications, etc., may be obtained from Mr. F. E. Hughes, secretary, 
Electricity Department, Town Hall, Manchester. Tenders by July 17. 


Malvern.—The Urban District Oouncil invite tenders for two 
Lancashire boilers (with feed-water heater and pipe work) ; engines, 
alternators, exciters, and switchboard ; high and low tension con- 
centric cables ; and transformers. Tenders by Aug. 23. See advertise- 
ment. 

Valparaiso.—The Municipality are inviting tenders for electric 
lighting and tramways. e understand that particulars may be 
obtained from the Chilian Consul. Tenders by Sept. 1. The Govern- 
ment also propose to lay a cable between Punta-Arenas and Puerto- 
Montt. 


Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
шел transforming AL pere reconstruction of existing plant, 
and enclosed arc lamps and accessories. Tenders by Sept. 15. See 
advertisement. , 

Falkirk.—The Corporation invite tenders for storage batteries, 
generators, transformers, switchboard, cable work, crane, lampe, and 
fittings. Specifications can be inspected at Messrs. Burstall and 
Monkhouse, 14, Old Queen-street, Westminster. Tenders by July 14. 
Sec advertisement 


Stratton St. Margaret (Wilts).—The Swindon and Highworth 
Board of Guardians invite tenders for a complete installation of 
electric lighting at their workhouse and infirmary at Stratton 
St. Margaret, Swindon, Wilts. Tenders by 9 a.m. on 29th inst. 
See advertisement. 

Budapest.—The Principal of the Machinery Department of the 
Hungarian Government Railways ask for tenders for the erection and 
equipment of a central station at Pressburg. Conditions (5в.) may be 
obtained from the Printing Department of the Royal Hungarian 
Railway at Budapest. Tenders by July 15. 


Bishop's Stortford.—The Urban District Council invite tenders 
for lighting such of the public streets as are at present lighted by 
electricity or otherwise. Tenders, endorsed ‘‘ Tender for Lighting," 
to be s-nt to Mr. Thos. Swatheridge, clerk, Council Offices, North- 
street, Bishop's Stortford, by 4 p.m. on 22nd inst. 


Gillingham.—The Urban District Council invite tenders for the 
supply and erection of two water-tube boilers, steam and exhaust 
piping. condenser, cooling tower, high-speed engines, three triphase 
alternators (250 kw. each), switchboard, underground cables, arc lamps, 
crane, and well. Tenders by July 17. See advertisement. 


London, 8.W.—The London County Council invite tenders for the 
manufacture and delivery of 80 double-decked electric tramcars, com- 
plete with trucks, motors, controllers, ploughs, etc., for the service of 
the Council’s conduit tramways. Specification and other particulars 
ps s County Hall, Spring-gardens, S. W. "Tenders by 10 a.m. on 

uly 15. 

Epsom.—The Urban District Council invite tenders for the supply 
and erection of semi-marine dry-back boiler, with fittings, etc.; ejector 
condensers, circulating pumps, and pipework; spray cooling pond; 
steam, feed, and drain pipes, etc.; and one 150. kw. steam dynamo 
(vertical enclosed high-speed engine) and switchgear, etc. Tenders 
by July 18. See advertisement. 


Devon.—The Visiting Committee of the Devon County Asylum, 
Exminster, invite tenders for wiring alterations and additions, 2,000 
lamps, booster, dynamo, motors, switchboard, and replacing of a 
battery of 120 700-ampere-hour cells, etc. Specification, etc., can be 
obtained from Messrs. O'Gorman and Cozens-Hardy 82, Victoria- 
street, Westminster. Tenders by July 23. 


London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and erection of one electric power overhead 
travelling crane, to lift 25 tons, three hand-power overhead travelling 
cranes, to lift 10 tons each, at certain of the Council's depots in the 
south of London. Specifications, etc., may be obtained at the County 
Hall, Spring-gardens, S. W. "Tenders by 10 a.m. on July 15. 


London, 8.W.—The London County Council invite tenders for the 
trenchwork, concreting, bricklaying, repaving, etc., in connection 
with the laying of stoneware cable ducts for the Council's southern 
tramways, including the laying of the ducts provided by the Council. 
5 and other particulars may be obtained at the County 

all, Spring-gardens, S. W. Tenders by 10 a.m. on July 15. 


Teddington.—The Urban District Council having obtained a pro- 
visional order enabling them to supply electricity within the urban 
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district of Teddington, iuvite tenders from persons and companies 
able to carry out electrical undertakings, stating terms upon which 
they would be willing to take over such provisional order, and to 
submit a scheme of electric lighting for the district, with particulars of 
cost. Tenders by July 12. e advertisement. 

Madrid.—The Public Works Department invite tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years, А pre- 
liminary deposit of 3,368 pesetas and a final deposit of 16,844 pesetas 
is required, also the repayment of 3,189 pesetas and interest to the 
Sociedad del Tranvia del Este for preparation of the scheme. Particulars 
may be obtained from the above. Tenders by Aug 26. 


Selangor (Malay States).—The Crown Agents for the Colonies 
invite tenders for certain plant and materials in conneetion with 
the electricity supply scheme for the town of Koala Lumpur, in 
the protected native state of Selangor, Federated Malay States: 
(Contract A, Section 1) supply, delivery, and erection of a gene- 
rating station, consisting of two 600-h.p. high-pressure turbines, with 
pipes, two 400-kw. three-phase alternators, switchboard, and sundries. 
(Section 2) The supply, delivery, and erection of а sub-station plant, 
consisting of three 150-kw. motor-generutors, two balancers, switch- 
boards, апа sundries. (Contract B, Section 3) The supply and deli- 
very f.o.b. at & European port of steel poles, cross-arms, insulators, 
copper wire, &c., for the high-pressure transmission line. (Contract C, 
Section 4) The supply and delivery f.o.b. at а European port of arc 
lamps, iron posts, controlling apparatus, incandescent lamps and 
fittings. Tenders may be sent in for any or all of above three con- 
tracts. Specifications, drawings, general conditions, and forms of 
tender may be obtained from the Crown Agents for the Colonies, 
Downing-street, London, S.W., on and after 7th inst., on payment 
of £2 for Contract A, £1 for Contract B, and £1 for Contract C. 
Sealed tenders, endorsed ‘‘Selangor Electric Lighting Contract,” 
and addressed to the Crown Agents for the Colonies, are to be deli- 
vered at Downing-street, London, S. W., by 12 noon on Aug. 21. All 
information regarding above contracts is to be obtained from Messrs. 
Preece and Cardew, 8, Queen Anne's-gate, S. W. 


RESULTS OF TENDERS. 


‹ 

Southend. -The Town Council have decided to accept tlie tender 
of Willans and Robinson, at £2,400, for the provision of a steam 
dynanio. 

Dewsbury.—The Town Council have accepted the tender of 
E. Chadwiek and Sons for the construction of а cooling pond at the 
electric lighting station. 

CamberwelL—Willans and Robinson, Rugby, have received an 
order through Crompton and Co. for three 100-h.p. compound engines 
intenJed for Camberwell infirmary. 

Battersea.—The Borough Council have aecepted the tender of 
Callender's Cable and Construction Company, Limited, for supply 
of 500 yards of ·055 cable, at £17. 10s. 


Wigan.— Willans and Robinson, Rugby, have received an order 
through Dick, Kerr, and Co. for the Wigan electricity works for one 
of their 700-h.p. compound central-valve engines. " 

Tunbridge Wells.—The Corporation have accepted the tender of 
Henley's Telegraph Works Company, Limited, for trenching, cable 
laying. and temporarily reinstating the surface in connection with the 
cable from London-road to Malyneux-park, at £118. 8s. 4d. 

Barking. Thie following tenders for extensions to the power 
station have еп accepted by the Electricity Committee: Babcock 
and Wilcox, poem and lagging; Norton Bros., Ilford, chequer 
plating, ete.; Bergtheil and Young, motors for auxiliary plant. 


Hampstead.- The Lighting Committee have recommended the 
Borough Council to accept the tenders of the St. Helens Cable Com- 
pany, Limited, Warrington, and the Callender's Cable and Construc- 
tion Company, Limited, of Vietoria-embankment, for the supply of 
electric lighting cable. 

Rotherham. The Town Council have accepted the following 
tenders : T. Glover and Co., Manchester, work in connection with 
extension of feeders, ete., £6,726. 1s. 6d. ; Hawksley, Wild, and Co., 
Sheffield, extension of boilers, £1,770; W. Н. Allen, Son, and Co., 
Bedford, extension of generating set, £2,721. 


Worthing..-The Corporation have accepted the following tender 
for the erection of a circular brick chimney shaft at their electric 
generating station, High-street, Worthing, 140ft. high from the 
ground level and 7ft. 6in. inside diameter at the top (the Corporation 
constructed the foundations and other brickwork to the ground level): 
Myles and Warner, Stalybridge, (1) £679 ; (2) £604. 

London County Council — The Council have accepted the following 
tenders : Jackson Bros., to execute the wiring and supply the fittings 
for electric light installations at the Camberwell and Battersea stations 
and the Battersea river station, at £121. 8s, £133. 18s., and 
£111. 17s.; W. Mossop and Co., to execute the wiring and supply the 
fittings for an electric light installation at the Battersea Park-road 
sub-station, at £58. 11s. | 

Incandescent Lamps. —The Premier Electric Lamp Company have 
recently obtained contracts for the Premier incandescent lamp froni 
Н.М. Office of Works, Н.М. War Office, London United Tramways, 
Portsmouth Tramways, Mersey Docks and Harbour Board, Brighton 
Corporation Tramways, St. Helens Tramways, Manchester Tramways, 
Liverpool Tramways, Liverpool Overhead Railway, Southend Tram- 
ways, Queen Anne’s-mansions, Hyde Park Court. 
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Eastern Extension, Australasia, and China Telegraph Co.— 
The directors have declared an interim dividend for the quarter ended 
March 31 of 2s, 6d. per share, tax free. 


BUSINESS NOTES. 


TRACTION. 


Nelson. —The charge for the electric current for motive power has 
been fixed at 2d. per unit. 

Wrexham.—On June 25 the work of constructing the tramways at 
this place was commenced. 

Brighton.—It has been decided not to extend the tramways to 
Preston Park, just outside Brighton. 

Hull—The tramway receipts for the week ended July 5 last 
amounted to £1,789, as compared with £1,726 the corresponding 
week last year. 

Leigh.—The South Lancashire Tramways Company have entered 
into negotiations with the Town Council for constructing a branch tram- 
way within the borough. 

Batley.—The amended agreement between the Town Council and 
the British Electric Traction Company has been submitted to the 
company for final approval. 

North Staffordshire.—The North Staffordshire Tramways Bill has 
been referred to a Select Committee of the House of Commons, who 
held their first meeting yesterday. | 

Wolverhampton.—The Corporation hope to be able to run the 
electric cars to Tettenhall in about two weeks'time. Six new cars 
are due to arrive in the town this week. 

Bilston. — Lieut.-Colonel Yorke inspected the Bilston and Willenhal 
tramway track, laid by the British Electric Traction Company, 
yesterday on behalf of the Board of Trade. 

Halifax.—A proposal has been approved by the Town Council to 
run special cars at special fares ‘‘ whenever such a course is expedient 
in the opinion of the Tramways Committee.” 

Birkenhead.—The Tramways Committee have referred the whole 
question of the revision of the present fares on the tramway system to 
a sub-committee for consideration and a report. 

Elland.—The Halifax Corporation have replied to a petition of the 
Elland District Council, asking for a tramway in the district, that they 
are not prepared to construct the line at present. 

Barrow.— Efforts are being made to persuade the British Electric 
Traction Company to put a service of ‘buses on the old tram routes 
during the reconstruction of the lines for electric traction. 

Wallsend. Substantial progress has been made by the tramwa 
company with the construction of the tramways at this place, and the 
Board of Trade inspection is expected to be made very soon. 

New Maldem.—Negotiations are proceeding between the District 
Council and the London United Tramways Company in respect of the 
small length of proposcd tramway route along Burlington-road. 

Burslem.—The Town Council] have under consideration a letter 
from the Potteries Electric Traction Company, intimating that they 
propose to apply for powers to supply electric energy in the borough. 


Bournemouth.—The Board of Trade have granted an order 
prolonging for 12 months the period limited tor the completion and 
opening for public traffic of the tramways (other than tramway No. 6). 


Stroud.—The Urban District Council have agreed to the County 
Council hecoming the purchasing authority of the whole of the 
proposed light railways, including those of the Stroud urban district, 
at the end of 35 years. 


Bakewell.—The Council have resolved to approach the Midland 
Railway Company with a view to supporting the project put forward 
in 1885 for a railway between Grindleford and Hassop, or a similar 
scheme for connecting the two places. 


Hebden Bridge.— During the week a deputation from the District 
Council have had an interview with the Board of Trade, and have - 
satisfactorily arranged for the Hebden Bridge high-tension tramway 
cable to be passed with very little further ontlay. 


Somerset.-——Plans for a light railway from Clutton to Monkton 
Combe, Camerton, and Midford have been deposited with the County 
Council, who have decided to oppose the order unless the requirements 
of the county surveyor, already indicated, are complied with. 

Crewe.—The Corporation at present have some three or four offers 
from syndicates to lay down electric tramways in the town. One is 
from the Electric Haulage Conipany, Limited, who have made a 
proposal to put down a short experimental line on their particular 
system and at their own cost. 


Private Bills.—In the House of Lords the Aberdeen Suburban 
Tramways Order Confirmation Bill has been read a third time and 
passed. In the Commons the Hastings Tramways Bill, the Mex- 
borough and Swinton Tramways Bill, and the Saddleworth and 
Springhead Tramways Bill have been read a second time. 


Chester. The figures relating to the traffic on the Corporation 
tramways last month are highly satisfactory. During June no fewer 
than 113,445 people used the trams, against 48,824 in June last year, 
the increase being 64,621. The total receipts were £536. 12s. 4d., 
being an increase of £95. 4s. upon the takings for June, 1901. 


Hampstead.—The London County Council have notified the 
Borough Council that it has been decided not to proceed at present 
with the scheme embracing the suggested widening of West End-lane 
and Fortune Green-road, in connection with a proposal for the 
construction of a tramway trom Edgware-road to Child's Hill. 


Dewsbury. — Negotiations are in progress between the Town Council 
and the British Electric Traction Company to agree upon terms for the 
supply of electric energy for the working of the tramcars in Dewsbury, 
Ravensthorpe, and Thornhill. Iu connection with the matter, it is 
proposed to spend £10,000 on additional plant at the power station. 
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Dundee.—The laying of the permanent way of the new tramways 
has now been practically completed, and operations have been com- 
menced in.connection with the overhead electrical equipment. The 
construction of the generating station is well advanced. It is not 
expected, however, that the cars will be running much before the close 
of the year. 

Worthing.——A special meeting of the Town Council has been con- 
vened for to-day to receive a report from the Parliamentary Committee 
on the tramway question. The committee recommend that application 
be made to the Light Railway Commigsioners for an order authorising 
the construction of a series of tramways in the borough and adjacent 
neighbourhood. | 


Braéford.—Traffic has been commenced on the section of the city 
tram ways between the Royal Engineer Hotel, Dudley-hill, and PO eda 
some two-thirds of a mile nearer the terminus at Westgate-hill. Nearly 
а mile of track has to be dealt with before the electrical equipment of 
the Wakefield-road section is completed, but the work is being pushed 
forward as rapidly as possible. | 

Mumbles. —А new electrical accumulator car—the first of a series 
which arc to be used on the Mumbles Railway—has been delivered 
here. These cars will be charged at the Swansea terminus, and will 
run in addition to the steam trains. Until the company can make 
arrangements for the со the line and for extra passing-places 
an accelerated service cannot be given. 


Wednesbury.—In reference to the suggestion made in several 
quarters locally that the Town Council are delaying the proposed 
extension of the Wolverhampton tramways to Darlaston, it was stated 
at the last meeting of the Wednesbury Corporation that they were 
most anxious that the whole tramway system in the two places should 
be completed at the earliest possible moment. 


_Glossop.—At the last meeting of the Town Council considerable 
discussion took place with respect to the delay on the part of the 
Urban Electric Supply Corporation in the establishment of an electric 
tramway system and an electric light installation for Glossop, and a 
resolution was passed to the effect that the town clerk write the Electric 
Supply Corporation asking for substantial proof of progress beyond 
the purchase of land for the generating station. 


Yarmouth. — The Tramways Committee reported at the last meeting 
of the Town Council that they. had considered the report from the 
Board of Trade inspector with reference to the new cars. Lieutenant- 
Colonel Von Donop stated that the tramline appeared to be in every 
way substantially constructed and in accordance with approved 
designs. Speed on the lines should be restricted to eight miles an 
hour, with several exceptions, which were named. 


Belfast.—A long discussion took place at last week's meeting of the 
Town Council on the question of the purchase of the street tramways 
by the Corporation. me lengthy correspondence between the Cor- 
poration and the company was submitted, and eventually consideration 
of the matter was postponed. At the quarterly meeting of the Town 
Council on Monday the recommendation of the special committee to 
offer the tramway company £380,000 for their undertaking was 
adopted. 

Aberdeen.—Now that che whole tramway system has been elec- 
trified, the Tramways Committee have had under consideration a remit 
as to the propriety and practicability of fixing the fares at the rate of 
4d. per half-mile upon all the routes, «nd have resolved to report 
that, in their opinion, it would be inexpedient to give effect to tho 
proposal for 4d. fares ; that the short-distance 4d. fares be abolished 
on the Woodside route ; and that the estimates for the ensuing year 
be prepared on this basis. 

Nottingham. —The Sherwood-rise section of the electric tramways, 
making the fifth section of the system, was opened last week for 
public use. The line connects with the Mansfield-road route at tho 
junction with Gregory-boulevard, and runs thence up Sherwood-rise, 
ultimately effecting a о with the Bulwell section at Vernon- 
road, Basford, the total length being nearly 14 miles. The Council at 
their meeting on Monday adopted the annual report of the Tramways 
Committeee, showing a profit of £19,000 on the year's working. 


Electric Traction in Lancashire.—A New York correspondent 
says that one of the largest contracts for electric railway construction 
ever received in this country has been awarded to the firm of Thomas 
Nevins and Son, in connection with the electric traction systems in 
Liverpool, Manchester, Blackburn, Warrington, and other English 
cities. Expert American workmen will sail from New York on 
Saturday, to begin the preliminary work, and it is expected that 
within two years the end of the work will be in sight. The company 
has a backing of 20,000, 000dol. 


Gateshead.—By Section 20 of the Gateshead and District Light 
Railway Order, 1900, it is provided that if the whole of the light rail- 
ways authorised by the order are not completed within two years 
from the commencement of the order, the powers of the Gateshead and 
District Tramways Company to construct the said railways should 
cease, The period of two years expires on Aug. 22, and the company 
have given notice of their intention to make application to the Board 
of Trade to prolong the time limit for the completion of the light 
railway to Wrekenton authorised by the order till Feb. 22, 1903. 


Twickenham.—The London United Tramway Company’s electric 
car service to Twickenham has been opened for traffic. The capacity 
of each car is 69 passengers, 50 inside and 39 on the top. The dis- 
tinguishing colour of the cars is blue. From Twickenham to Shep- 
herd's Bush the journey costs 4d., with intermediate ld. fares. The 
branch line for Twickenham divides from that to Hounslow at Busch's 
Corner, which is а few hundred yards farther from London than the 
bridge across the Brent towards the west side of Brentford. Pas- 
sengers to Brentford may consequently take either Hounslow cars from 
Hammersmith-broadway, or Isleworth cars from Shepherd's Hush. 


Stourbridge.—The construction of the permanent way for the Lye 
tramways is completed, with the Gd ets of в short length in Foster- 
street and Birmingham-strect, which has to be paved. The Enville- 
street and Bridgnorth.road permanent way has also been completed, 
with the exception of a short length of paving connecting up to the 

igh-street trams. The wet weather has considerably interfered with 
and delayed the completion of the atove during the last month. The 
completion of the widening in Foster-street will now be proceeded 
with. The erection of the poles has been commenced in Bridgnorth- 
road, and the work of the overhead construction on both routes is to 
be completed within a month. 

Warrington.—The accounts show liabilities to have been incurred 
for tramways up to the end of March to the extent of £39,980. 18s. 
The cost of the permanent way was £31,978. 12s. 3d.; overhead 
equipment, £2,007. 6s. 94. ; car-sheds, £1,407. 7s. 6d.; land and 
property for widening streets, £770 ; consulting engineers’ commission 
and charges, £1,886. 5e. 10d.; and preliminary expenses, £1,353. 16s. 4d. 
Messrs. Preece and Cardew have been asked to furnish an estimate of 
the cost of carrying out Railway No. 1 of the Warrington light rail- 
way order. The loan of £27,000 (sanction to which was noted in last 
week's issue) is required for the Manchester-1oad and Winwick-road 
sections of the tramway systeni. 

Bury.—The Board of Guardians have requested the Town Council 
to consider the advisability of extending the proposed Fairfield 
section of tramways as far as the workhouse. It was explained at the 
last Town Council meeting that the delay in the laying down of the 
track for the proposed tramways was now over, and that the Johnson. 
Lundell Electric Traction Company, Limited, were now prepared to : 
proceed with the laying down of the experimental track on the surface. 
contact system. amd that experiment had been decided the 
committee hoped to come before the Council, and although they were 
pledged to the overhead system, it would be in the Council's power to 
say which of the systems they would go on with. 

Brighouse.—For some time there has been a growing feeling in tae 
district that it is time some attempt was made by the Corporations of 
Halifax and Huddersfield to redeem their кош to take tramways 
to Brighouse. At а recent meeting of the General Purposes Com. 
mittee of the Brighouse Town Council a lengthy discussion ensued, 
and a resolution was to appoint & deputation to wait upon the 
Halifax Corporation Framways Committee, and press for an extension 
to Hove Edge and Brighouse. The same deputation was appointed to 
wait upon the Huddersfield Corporation and ask for an extension of 
their tramway system to Rastrick. Powers for these extensions are 
provided for in the parliamentary Bills of both Corporations. 


Rhondda.—The Bill promoted by the Urban District Council 
under which powers are sought to lay down a system of electric tram- 
ways in the district, has passed the Select Committee of the House of 
Commons of which Mr. Egerton Tatton is chairman. In giving the 
decision of the committee the chairman said that the evidence adduced 
did show distinctly that there was an element of uncertainty as to 
these trams paying, but the committee considered that the Council 
were entitled to have the first preference of trams within their own 
district. Therefore, some clause must be brought up in the shape of 
leasing for a term of years to a company, who should make, equip, 
and maintain the trams, and the amount paid as rent should be 

rovided until it amounted to a sum equal to the cost of the 
installation. We understand that this decision of the committee has 
given great dissatisfaction locally, many looking upon it as equivalent 
to a rejection of the measure. 

Mersey Railway.—A dispatch from New York announces that the 
Westinghouse Company are ready to make large shipments of 
machinery from their Pittsburg works to be installed in the power 
plants of the Mersey Tunnel Railway. Аз already stated in these 
columns, the plant will consist of three main railway-type generators 
of 1,200 kw. capacity each. These machines are to be direct-connected 
to cross-compound engines of 1,500 h.p. each. The power-house 
lighting, and the electric light of all stations, sidings, etc., will be 
supplied from a separate generating plaut. Two compound-wound 
generators, each having a capacity of 200 kw., direct-connected to 
compound engines, are to be installed for this purpose. The rolling. 
stock will consist of 60 cars. The trains are to be formed of five cars 
each. No locomotives will be used ; the first and last cars of a train 
will be motorcars, each equipped with four 100-h.p. motors. The 
price to be paid to the Westinghouse Company is £635,303, payable 
as to £620,000 in new 4 per cent. first perpetual debenture stock and 
£15,303 in cash, The contract calls for completion by Jan. 15, 1903. 


East Parisian Tramways.—The Paris correspondent of the 
Financial Times says that the East Parisian tramways have fallen to 
85fr., and the only surprise is that the slump should have been so 
long in coming. The investing publi; happily has long since ceased 
to take an interest in this concern. This was shown by the small 
attendance at the last general meeting, when only 23 persons were 
present, the majority of whom were big capitalists or their representa- 
tives. In the opinion of the correspondent, the East Parisian Com- 

ny is overburdened with its heavy capital, and under existing con- 

itions it is impossible for it to become a lucrative concern. That the 
line does possess the elements of prosperity in the shape of a heavy 
traffic is undeniable, but, as is often the case, it will in all probability 
be some future reconstruction which will reap the advantages, and not 
the present company. It must be borne in mind, however, that in 
another two or three years the company will have to deal with com- 
petition in the shape of the ever-extending tube railway. It is very 
curious that the slump in Bast Parisians should have come so quickly on 
top of the president's optimistie statements at the general meeting. It 
should be remembered that the fortunes of this company have all along 
been bound up with the Compagnie Générale de Traction. 


Islington.—At the meeting of the Borough Council on Wednesday, 
the Parliamentary and General Purposes Committee presented à report 
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Robertson Lamp.—In connection with the seventh annual con- 
vention of the Incorporated Municipal Electrical Association a party 
of 60 members visited the Robertson lamp works at Brook Green оп 
the 2nd inst. at the invitation of the Incandescent Electric Lamp 
Company and the General Electric Company. The party was shown 
all the details of the processes of manufacture, and at the conclusion 
of the visit. Mr. Chamen (Glasgow) proposed a vote ef thanks to the 
directors for their kindness in throwing the factory open to the 
members. А display by the Robertson fire brigade concluded the pro- 
ceedings. 

St. Marylebone.--Notices from the Metropolitan Electric Supply 
Company, Limited, have been agreed to as follows: to lay біп. cast- 
iron pipes along the west side of Loudoun-road, and the south side of 
Springtield-road, from the north side of Clifton-hill to 59, Springticld- 
road, also across Loudoun-road, at the sonth side of Langford-pli«o, 
and along the east side of Loudoun-road to No. 8; along the souti: 
side of Union-street, and the west side of Candover-streeet, from the 
west side of Nassau-street to 4, Candover.street ; and along the 
north aide of Union-street, from the west side of Candover-street to 
24, Union-street. 

Grantham.--The Town Council last month received from the 
Board of Trade a description of the systems proposed to be adopted by 
the Urban Electric Supply Company, as the undertakers for the 
supply of energy under the Grantham Order, 1900, and that tue 
undertakers proposed to connect part of their electrical circuits witli 
earth. The Council approved of the description and proposal, subject 
to certain conditions set out in the committee's last report. Those 
conditions have been submitted to the Board of Trade, and a!ter con- 
sidering the Board's reply, the Council have now agreed te withdraw 
the conditions, and give their approval unconditionally. 

New Firms.—Mr. Albert Barron, formerly with the Electrical 
Company, Limited, of 162, Shaftesbury-avenue, W.C., as manager of 
their fittings depsrtment, has gone into partnership with Mr. J. J. 
Smith, of 47, Holborn-viaduct and 48 and 49, Farringdon-street, 
E.C., under the style of J. J. Smith and Co.—Mr. Saml. Buckley, 
St. Paul's-square, Birmingham, has acquired the business of Messrs. 
Bohler Bros. and Co., of Sheffield, and will continue to carry on the 
business exactly as hitherto at their Styrian Stcelworks, Rockingham. 
street, Shetfield, with the exception that the correspondence, etc., 
will be carried on from the head otfice, St. Paul's-square, Birmingham. 


Barking.—Colonel Durnford has held an enquiry into the applica- 
tion of the Urban District Council for sanction to borrow £11,744 for 
electric lighting. The clerk to the Council (Mr. E. Н. Lister) said 
the extra money was required owing to the increased demand for the 
light. The price charged is 44d. per unit, and 5d. by prepaid 
meters. For heating the charges are 141. and 14d. There was a loss 
on the undertaking the first two years of £900 and £1,000, but the 
last financial year the loss was reduced to £273. The present year 
they looked forward to extinguishing the outstanding debt. The 
Council аге. providing for the lighting of 1,000 houses, and many 
already have the light. 

Birkenhead.—From Sept. 50, 1902, the charges to consumers of 
electrical energy for power and heating purposes within the borough 
are to be: for the first 500 units per quarter, 24d. per unit; for each 
additional unit up to 1,500 units per quarter, 2d. per unit ; for cach 
additional unit beyond 1,500 units per quarter, 1jd. per unit The 

revious charges, now rescinded, were as follows: winter quarters— 
or the first hour and a half of maximum demand, 4d. per unit ; second 
hour and a half of maximum demand, 3d. per unit; afterwards, 
11d. per unit; summer quarters—first half-hour of maximum demand, 
4d. per unit; second half-hour of maximum demand, 3d. per unit ; 
afterwards, 14d. per unit. 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint а special settling day in and to 
ant a quotation to Cape Town Consolidated Tramways and Land 

огарапу з 400,000 shares of £1 each; Isle of Thanet Electric 
Tramways and Lighting Company’s £150,000 4 per cent. debenture 
stock ; and to allow the following securities to be quoted in the 
official list: Edmundson's Electricity Corporation’s further issue of 
10,000 ordinary shares of £5 each, fully paid, Nos. 40,001 to 50,000, 
and 4,500 ordinary shares of £5 each, fully paid ; London United 
Tramways (1901), Limited, 60,000 ordinary shares of £10 each, fully 
paid, Nos. 8 to 60,007. 

Colchester. — Tho Town Council have adopted a special report with 
regard to improving the lightiug of the principal streets, in the course 
of which they recommended that 150 Nernst electric lamps should be 
substituted for 150 gas lamps in the principal streets of the borough. 
The committee’s proposals involve an increased annual expenditure of 
£169. 15s. 6d., and an initial capital outlay of £450. The effect, 
would be, however, that an illuminating power four times larger than 
the present would be obtained, A distributing cable is to be laid in 
Butt-road for a distance of 97 yards, and the War Office No. 3 Con- 
tract (Goojerat), which includes the whole of the remainder of the 
barracks, is to be proceeded with. 

Catalogue.—The Campbell Gas-Engine Company, Limited, have 
recently issued several new sections of their ill strated catalogue and 
description of oil-engines suitable for ordinary power purposes and for 
electric lighting plants, together wich particulars of their special ty pe 
of self-starting apparatus suitable for large engines. One section con- 
tains particulars of small combined pumping plants, consisting of 
oil-engines and pumps suitable for various duties, and another section 
contains particulars of oil-engines and winding gear of various types, 
and in another the company's designs of mining pumps are shown for 
moderate and high lifts, as well as special types for water supplies, 
and for pumping sewage and other thick liquids. 

London Gazette. A receiving order has been made out in the 
estate of A. Pollock, electrical engineer, 20, Dunning-street. Middles- 
brough, Yorks, on debtor's petition, —The first mecting in the 


estate of D. Roberts, electrical and motor engineer, 3 and 5, 
Whiston-street, Derby. will be held to-day (Friday) at 11 a.m. 
at official receiver's offices, 47, Full-street, Derby, and the public 
examination on July 15, at 11 a.m., at Court House, 20, St. Peter's- 
churchyard, Derby. — A first and final dividend of died. per 

und has been declared in the estate of S. F. Rogers, 41, 
МЕ ао, Notting Hill, London, payable any day (except 
Saturday) after July 14 between 11 and 2 at Bankruptcy-buildings, 
Carey-street, London, Е.С. 

Farnham.—<Attached to the Corporation draft agreement with 
Messrs. Edmundsons is the following schedule of plant, etc. : boilers, 
pumps, feed heater and erection, steim-pipes, ete., £1,706 ; engine, 
dynamos, balancers, boosters, etc., and erection, £2.375 ; engine-room 
accessories, tools, cranes, ete., £230; switchboard and erection and 
wiring buildings, £875; avcumulators and erection, £1,550; cables 
and services, £3,330; land and buildings. £1,500; total, £11,566. 
The charges are not to excecd 7d. per unit for the first hour, and 4d. 
per unit for any further quantity to private consumers for private 
lighting, and 4d. per unit for the first hour and 14d. per unit for any 
further quantity fur power. The Council will be supplied with current 
for public lighting by agreement, ata price not exceeding 24d. per unit. 


Double-Current Generators.—The power-house of the British 
Electric Plant Compsny at Alloa, from which electricity is supplied 
in bulk for distribution by tlie local authority, in common with the 
supply of power for the company's own works, is fitted with two 
175-kw. double-current generators, one double-ended rotary converter— 
a combination of two doulble-current machines—and опе double- 
current battery booster. The threc-wire system installed is also 
balanced solely by static polyphase transformers, there being no 
running balancer. We are informed that specifications for this plant 
were issued as early as June 1, 1900, the generators were ordered on 
Aug. 3, 1900. and were delivered to Messrs. Willans and Robinson's 
marks in April, 1901. They were erected in Alloa in September and 
October, 1901, and the public supply was started Dec. 31, 1901. 


“The Advertisers Guardian.”—In this book, published by 
Thomas Dixon, Oxford-street, W. (2s. 6d.). the author rightly took 
for granted that advertisers in general do not want only a mere 
résumé of the country's papers, but require to be shown some practical 
examples and given advice as to the most effectual means of getting 
good returns on their expenditure, and a number of well-written 
articles, the result of 20 years’ practical experience in the advertising 
profession, are included in the volume, and they will repay perusal, 
while the contributions by Walter R. Warren, LL.B., barrister-at-law, 
on trade marks and on the law for advertisers, are extremely valuable 
for handy reference. The article on the mail-order trade refers toa 
subject the importance of which is as yet not tully recognised by many 
merchants in this country, who are otherwise well suited to profit by 
the system. 


Wireless Telegraphy.— Last Friday it was reported that messages 
hy wireless telegraphy were exchanged between Mr. Marconi's stations 
at Tablehead, Cape Breton, and the Cornwall coast. The Tablehead 
station is now completed and equipped with instruments, and it is 
quite probable that some attempts have been made to transmit signals 
across the Atlantie, but with what success is unknown. The London 
offices of the Marconi Company consider that the report is, to say the 
least of it, premature by а good many months. Їп other werds, no 
communication between Cape Breton and Cornwall is possible at 
present, for the simple reason that the apparatus being erected for this 
purpose at Poldhu has not yet been completed, the former construction 

aving been blown down during last winter. The new structure, con- 
sisting of four wooden towers (instead of 20 or 50 masts), will not be 
ready for use for weeks. 


Fire.—A fire was discovered about 8 o'clock on Wednesday evening 
in the testing-room of the National Telephone Company's exchange 
at London-wall. Fortunately, all the staff, with the exception of 
two or three girls and five men, had already left the premises, and 
there was no difficulty in getting the girls safely away. The five 
men made an attempt to keep the fire in check. Within two minutes 
the first escape arrived, quickly followed by engines, until there 
were over 100 firemen at work, with 17 firc-engines and seven 
escapes, on the spot. Commander Wells directed the fire brigade 
and Major Fox the salvage men. In about an hour the fire was 
got under, but by this time the roof had collapsed, and the three 
floors below had coii practically burned out. Great alarm was felt 
lest a huge derrick erected on the roof, concentrating several thousands 
of overhead wires, should tumble with the roof, but, fortunately, 
this was built of iron, and was supported by pillars which passed 
to the lower floors ; hence it stood intact. Happily, too, the rooms 
in which the books of the company are kept, as well as shops 
beneath, escaped injury, save such as was caused by the percolation 
of water. The damage is estimated at over £20,000, and will result 
in а complete stoppage of telephone operations from this exchange 
for some little time, as most of the wires have been destroyed. It 
is feared that the dynamos and engines in the lower part of the 
building will be irretrievably damaged. This exchange supplied about 
3,000 subscribers within an area of about a quarter of a mile. 


Teignmouth.— The Gas Committee reported at the last meeting of 
the District Council that they had considered the agreement submitted 
by Mr. Purves, on behalf of Crompton and Co., who were desirous of 
supplying electric light within the district. and were prepared to make 
an application to the Board of Trade for an extension of time in which 
to carry out the works authorised by the Council's provisional order of 
1899. Mr. Purves explained. that they would be prepared to pay to 
the Council à sum not exceeding £200 in respect of the costs of the 
provisional order, and also the costs of obtaining the extension, as 
well as £30 as a yearly rental. Two n wrote giving notice of 
their intention to apply for a provisional order for electric lighting 
purposes. The principle of Crompton and Со, 'з scheme was accepted, 
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UnJer this scheme the Council would retain some control of the under- 
taking, and would have the option of purchase in 14 and 21 years. 


Postal Anomalies.— In a series of articles in the Daily News Mr. 
Henniker Heaton, M.P., rides his hobhy horse, and makes a number 
of valuable suggestions, from which we extract the following with 
regard to telegraph and telephonerates: ''I should like now to ask you 
whether the time has not arrived for reducing the extraordinarily high 
cost of a telephone message between London and Paris. It is 8s. for 
three minutes’ conversation. Surely half-a-crown ought to be sufficient 
to pay well. May J also ask you to reduce the charges for telegrams 
to France to ld. a word’ It is 4d. a word all over England to Ireland 
and the Channel Islands, and lese than 4d. throughout France. Surely 
the combined sums amounting to 1d. per word would pay well from 
here to France. And the French Government wishes the reduction. 
With regard to our own inland telegram system, surely you can see 
your way, in 1902, to give us eight words, with name and address frec, 
or a total of 20 worde, fur 6d.” 


Middlesbrough.—The Corporation have adopted a scheme at a 
cost of £1,701. 13s. 1d. by which they will be enabled to lay mains 
for the present supply in Commercial.street, and also lay a feeder 
which will be required at an early date. The borough electrical engi- 
neer (Mr. Taylor)in his last monthly report states that during the 
month of June 14,996 units have been sold, as compared with 
5,957 units during June last year. The revenue amounted to 
£322. 8s. 4d., as against £130. 2s. 1d., whilst the total works cost 
was £197. This was equal to an average cost per unit of 3˙15d., 
which showed a decrease of 1:554. per unit as compared with June. 
1901, and a decrease of ‘09d. per unit as compared with the previous 
month. The total lights connected numbered 20,444, and he had 
received applications from 45 consumers representing 330 more lights. 
The total load would then be 613 kw. Mr. Taylor has been authorised 
to engage an apprentice on а premium. 


Walsall.—At the last meeting of the Walsall Chamber of Commerce 
a letter was read from the National Telephone Company replying to 
the resolution passed by the chamber, protesting against the refusal of 
the company to make any concession to telephone subscribers for the 
inconvenience occasioned by the breakdown of tlie service in December 
last. The company stated that everything which skill or money could 
do was done to restore telephonie communication, and there was no 

und for the allegation that the company failed to exercise due 
iligence. The snewstorm which occasioned the breakdown was an 
act of Providence, which the company could not prevent. It cost 
them £25,000, and they were unable to accept any responsibility other 
than that of making gcod the damage done with all possible speed. 
The opinion was expressed that if the Telephone Company did not 
possess facilities for meeting an emergency of that kind they must 
take the responsibility, and the letter was referred to a committee for 
conaideration. 

Crystal Palace.—On Saturday the members of the Institution of 
Junior Engineers paid a vicit to the American Exhibition at the 
Crystal Palace, the exhibits of Messrs. Babcock and Wilcox, the 
Fairbanks Company, Messrs. Charles Churchill and Co., Messrs. W. C. 


Horne and Sons, the Blaxton Engineering Company, the Niles Bement’ 


Pond Company, snd Messrs. Stirlings’ Motor Carriages Company 
receiving special attention. Another feature of engincering interest 
noticed was the reglazing of the centre transept roof, consisting of 
100,000 square feet of Mellowes patent glazing, in which no putty or 
p is used. Previously to entering the exhibition, Mr. J. W. 
ilson and Mr. Maurice Wilson, the prinoipal and vice-principal, 
showed the members over the Crystal Palace Company's school of 
„ engineering, carried on in tho south tower, which is fitted up 
or instruction in mechanical, civil, electrical, and Colonial engineer- 
ing. For the facilities which had been extended in connection with 
the occasion, the chairman of the institution, Mr. Percival Marshall, 
expressed the members' acknowledgments before they dispersed 


Chesterfield. —The borougn electrical engineer, Mr. К. L. Acland, 
has prepared a statement giving particulars in connection with the 
electrical undertaking, showing that the expenditure on capital 
account to March 31, 1902, was £26,098. 7s. 1d. The detailed 
revenue account for five months ending March 31, 1902, gives to 
generation and distribution eosts: coal and cartage, £95. 13s. 114. 
(cost per unit, 325d.); oil, waste, water, etc., £11. 25. Id. ("039d.) ; 
wages at gencrating station, £101. 1s. lid. (3444.); repairs and 
maintenance of machinery, mains, ete., £11. 15s. ('040d.); repairs 
and maintenance of public lamps, £29. 1s. 7d. (‘099d.) ; works costs, 
£248. 15s. 6d. (:8471.) ; management expenses, ete., £165. 58. 11d. 
(562d.) ; total costs, £414. 1s. 5d. (1:409d.); balance, being gross 
revenue, £867. 17s. 7d.—£1,281. 19s. The units sold totalled 70,500. 
The revenue from electricity supply was £1,262. 13s. ; to which 
is added revenuc from other sources, £19. 6s. ; making a total of 
£1,281. 19s. This gives a gross profi£ on five months’ working of 
£867. 178. 7d., which is to be used for working capital of the 
undertaking, 

Acorington.—The electrical engineer's last report states that the 
plant and mains generally are in good order. The length of street 
run with main cable during the past month was as follows: Black- 
burn-road North, from Hartmann-street to the borough boundary, 
890 yards; road crossing at Tanpits-road ; Blackburn.road South, 
from Paxton-street (railway arch) to near borough boundary, 
1,460 yards; Manchester-road East, from Hargreaves Arms south- 
ward, 200 yards; road crossing at Hargreaves Arms — total, 
2,550 yards. The units delivered to mains for week ended June 14 
were 1,257 ; units for corresponding period last year, 654; increase, 
605; equal to 92 per cent. The Finance Committee have been con- 
sidering the amount of subscriptions paid by the Corporation to the 
National Telephone Company for telephone instruments and the rentals 
payable to the Cerporation in connection with the cempany’s under- 
ground services, and have decided that the last-named rental should 


be relinquished in exchange for the free use of all the Corporation 
instruments. This arrangement is to hold good for three years, after 
which it is open to revision. 

Devonport.—The accounts of the electricity works for the nine 
months ending March 31 show an income of £5,024. 7s. 9d., the 
expenditure was £3,563. 168. 9d., leaving a gross profit of £1,460. 11s. 
Owing to the form in which the accounts have to be kept, this profit 
has been converted into a net loss of £1,266. 9s. 11d., made up as 
follows: to the gross profit of £1,460. 11s. is added £601. 7s. 6d., 
interest on money at deposit, making a total of £2,061. 18s. 6d. 
From that has to be deducted the interest on debt amounting to 
£2,046. 14s. 7d., as well as the contribution to the sinking fund of 
£1,281. 133 101. The committee therefore had to pay out of income 
the whole of the working expenses, interest on capital borrowed, and 
£15. 3s. 11d. towards the sinking fund for the purchase of the under- 
taking. Had the works been in the hands of a company, and if the 
whole capital had been raised as the Corporation have raised their 
capital, the company would have been able to pay their shareholders а 
dividend of 24 per cent. on the first nine months’ werking. The 
income shown in the revenue amount is based on the award of the 
arbitrator. The total capital outlay in connection with the works is 
£79,027. 8s. 11d. 

Carnarvon. —A meeting will be held en the 14th inst., when Sir 
Wm. Preece, K.C.B., will explain a scheme for supplying electricity 
for lighting and traction purposes throughout Carnarvonshire by him. 
self and Mr. Charles Н. Rees, of Carnarvon, who have been for some 
time active in this direction. In the course of an address at the 
Cymmrodorion Section of the National Eisteddfod, held at Carnarvon 
in 1894, on the industrial resoumees of Wales, Sir William Preece 
referred to the unusual facilities afforded Ly the district for an electric 
installation on a large scale. Since then various schemes have been 
E but it is only now that anything like a workable scheme 
1à8 been presented. It is proposed not only to introduce electric light 
into the populous centres of the county, but to construct electric tram- 
lines, and to seek the co-operation of quarry owners with the view to 
the substitution of electricity for steam as motive power. Considerable 
local support is now assured, and although a very large sum will be 
needed to carry out the scheme, it is beheved there will be no difficulty 
in raising the necessary capital. Several smaller schemes for isolated 
districts have for some time been maturing, but it is felt that one large 
and comprehensive scheme for the whole county is more likely to be 
carried to a successful issue. 

Woolwich.—Iu their last report, which was adopted after some 
debate, the Electricity Committee recommended that Mr. G. W. 
Keats be appointed chief assistant electrical engincer under the terms 


of his present appointment; that Mr. T. M. Colson, at present 
resident engineer at the Woolwich works, be offered the appointment 
of station engineer at the Plumstead works; that Mr. H. Walker, at 


present assistant under Mr. Colson, be offered the appointment of 
station engineer at the Woolwich works, and that in the event of 
these two offers not being accepted, advertisements bo issued inviting 
applications for the two appointments; that Mr. S. H. Penning, at 
present assistant electrical engineer under the Council, be appointed 
distribution engineer under the terms of his present appointment; 
that Mr. B. Beatty, at present assistant at the Woolwich works, be 
offered the appointment of assistant distribution engineer, and that in 
the event of the offer being declined the appointment be advertised. 
That advertisements be issued inviting applications for the following 
appointments: two charge engineers for the Plumstead works at 
£2. 2з. per week each ; junior draughtsman at a commencing salary 
of £80 per annum ; general clerk at £80 per annum ; store clerk and 
timekeeper at £70 per annum; office youth at 8s. per week. The 
committee also recommended that one of the members for Eltham be 
elected on the Electricity Committee. 

Airdrie.—The Town Council have adopted a report referring to a 
visit to the Scottish House-to-House Electricity Company's works at 
Coatbridge to inspect lamps, etc. The committee state that they saw 
fitted up in globes belonging to the burgh of Airdrie (formerly in use 
for gas fighting) incandescent electric lights, one showing a lamp of 
16 c.p. and the other showing two lamps of 8 c.p. each, and they 
instructed the electricity company to fit up in Airdrie globes contain- 
ing two 8-c.p. lamps each, equal to 16-c.p. lamp referred to in the 
agreement with the electricity company, it being understood that the 
annual charge for current and maintenance for the two 8-c.p. lamps 
is to be the same as that for one 16-c.p. lamp referred to in the agree- 
ment. With reference to the question of square or round globes, the 
committee decided to adhere to the present pattern of round globe, 
the lamp being hung from a single-arm bracket, and instructed the 
electricity company accordingly. There was also fitted up for their 
inspection a series of five Johnson and Phillips single-carbon 18-hour 
arc lamps, which is the pattern of lamp the Scottish House-to-House 
Electricity Company, Limited, propose to erect. The committee did 
not care to select any particular type of arc lamp, and instructed the 
clerk to write to the company to that effect and to say that the Town 
Council leave that matter in the hands of the company, with the pro- 
vision that whatever lamp may be erected will fulfil the conditions of 
the contract entered into between the Town Council and the company. 
The electricity company have begun to lay down the cables for the 
supply of electric light in the burgh. 

London County Council. — Тһе Council have approved of an esti- 
mate of £500 for the purchase of an additional electric testing plant, 
consisting of an alternator and a motor, for use at the electricity-meter 
testing station at the Victoria-embankment ; also an agreement with 
the Lewisham and District Electric Supply Company with respect to 
the removal, if so required by the Council, at any time within a period 
of three years, of certain worksin High-street, Lewisham, and Rushey 
Green, executed in contravention of the provisions of the Lewisham 
Electric Lighting Order, 1901, but to which the Council, on June 24, 
1902, gave conditionalapproval. Notices under Electric Lighting Acta 
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and orders have been agreed toas follows: the Blackheath and Green- 
wich District Electric Light Company, low-tension mains along 
Beaconsfield-road, Ingleside-grove, Hardy-road, Humber-road, and 
Station-road, across Lee High-road, and aloug Old-road, and mains of 
high and low tension along a portion of Woolwich-road ; the Brompton 
and Kensington Electricity Supply Company, mains of high and low 
tension along & portion of Edwardes-square ; the Charing Cross and 
Strand Electricity Supply Corporation, mains to Beaufort-buildings 
and Savoy-buildings ; the County of London and Brush Provincial 
Electric Lighting Company, mains of high and low tension along a 

rtion of Bournemouth-road and across Rye-lane, and a transformer 

ox in Bournemouth-road ; the London Electric Supply Corporation, 
mains of high and low tension along High-road, Lewisham, Wickham- 
road, and Brockley-road ; and from the Westminster Electric Supply 
Corporation, mains across Tenterden-street. 


Manchester Telephones.—The Special Telephones Committee on 
Wednesday presented a report describing the results of the visit of 
their deputation to Glasgow when they inspected the municipal tole- 
phone installation of that city. The deputation arrived at thc follow- 
ing conclusions: (1) that the Glasgow Corporation are quite satisfied 
with the success of their municipal telephone undertaking and its 
prospects ; (2) that as regards the advisability of the trunk wires 
remaining in the hands of the Post Office, it is, in the opinion of the 
Glasgow Corporation, a satisfactory arrangement, and will work well 
in connection with the municipal telephone systems established from 
time to time in various parts of the рош ; (5) that, considering 
the expenditure incurred for further extensions, the Corporation are of 
opinion that the expenditure has harmonised with the original esti- 
mate ; (4) that the municipal telephone system has given satisfaction 
to the subscribers in Glasgow. This is evidenced by the number of 
applications received since the commencement of the system, as shown 
by the figures already quoted. The committee also endorsed the 
following recommendation: That in view of the approval of the City 
Council, which has been already given to the catablishinent of muni- 
cipal telephony for the Manchester area and the information as to the 
satisfactory workiug of the Glasgow municipal telephone service above 
set forth, it is advisable that the applications to his Majesty's Post- 
master-General for concurrent licenses to carry on telephone exchange 
business by the Corporations of Manchester, Salford, and Stockport 
should be proceeded with, and that all necessary arrangements be 
entered into by those Corporations with this object." The committee 
also resolved that regulations should be drawn up and submitted to 
the Board of Trade with a view to safeguarding the public against the 
danger of telephone wires falling on to the trolley wires of the electric 
tramwav system. 


Maidenhead. —A recent report by the resident engineer, Mr. C. О. 
Milton, states that the general progress of the contract work has been 
materially retarded by the bad weather, but that a fair amount of 
work has been done since the committee's last meeting. The distributor 
cables have been drawn in in а number of streets, and considerable 
lengths of the feeders and pilot wires. The work of jointing up the 
network has been commenced, and pushed rapidly forward as far as 
the weather has allowed, and the first batch of the arc lamp pillars 
have arrived and are now being erected. Up to date applications have 
been received for a total of 430 lamp connections. There are, besides, 
premises being wired and some actually wired, for which the applica- 
tion forms have not yet come in, the aggregate demand of which will 
more than equal that figure. It is a fact, also, that nearly half the 
demand is made up by private houses, which is most encouraging ; 
shops will come on from sheer business necessity. Taking the actual 
demand at the moment as being equivalent to 800 lamps, and con- 
sidering that а connection of 1,000 at starting might be taken as 
representing a fair working load, the prospect indicated in the engi- 
neer's last report was not overdrawn. The rate of application for 
lamp connections will be bound to increase as the supply draws 
nearer. The engineer particularly draws the attention of the com- 
mittee to the fact that applications for а supply of electricity 
have been received from Cookham, Bray, and Holyport, and 
that the important question arises of the advisability of the 
Corporation applying for an extension of powers for enabling 
them to supply electrical energy outside the borough. The 
engineer finds that it will be advisable to lay further cables in 
some of tho districts at once—viz. : (1) Boyndon-road and along 
Laburnham-road ; (2) Cookham-road as far as St. Luke's-road ; (3) Crau- 
ford-rise as far as Mr. Vardy's; (4) Ray Park-avenue as far as Mr. 
Gingold's; (5) Bath-road as far as Mr. Shrewsbury's. The cost of 
running an electric lamp with a 25-c.p. bulb would be approximately 
£3 per annum, giving a much better light than an ordinary gas iamp, 
which costs about £3. 28. per annum, Using а 32-c. p. bulb instead 
of a 25-c.p., which the engineer would strongly recommend, the cost 
of the electric lamps would come out at about £3. 12s. per annum. 
The total estimated cost of carrying out the whole of the work is £421, 
and the engineer recommends the committee to lay these extensions at 
once, as there is no doubt of their expediency, and the cost will be 
practically embraced by the provision for the present scheme. As the 

uestion of extending the public lighting by means of electric lamps 

ong the line of existing mains may be discussed, the engineer has 
taken out an approximate estimate of the cost of replacing existing gas 
lamps with electric lamps, the total for 29 lamps being £295, the 
average cost per lamp being about £10 with main and erection com- 
leto. The res given above relating to the cost of running the 
ps would be the same for these—viz., £5. 12s. for a 32-c.p. lamp 


and £3 for a 25-c.p. The engineer would recommend tho higher power 
as giving & much greater advantage on the charge at very little extra 


cost. Upon this report the committee make the following recommenda- 
tions, which will come before the Council at their next meeting : (1) 
that the extension of mains referred to in the report be carried out ; 
(2) that the extension of public lighting, also referred to, be deferred 
for the present. 


PROVISIONAL PATENTS, 1902. 


JUNE 23. 

14158. Improvements in brakes for railway trains, electrie 
cars, and the like. Elliott Holden, 10, Farringdon.street, 
Swindon, Wilts. 

14194. Improvements in eleotrical interrupters. Lars Gustaf 
Nilson and Isaac Henry Kuh, 53, Chancery-lane, London. 
(Complete specification. ) 

14195. Improvements in controllers for electric motors. Lars 
Gustaf Nilson and Isaac Henry Kuh, 53, Chancery-lane, 
London. (Complete specification. ) 


Improvements in driving mechanism for electric 
vehicles. Lars Gustaf Nilson and Isaac Henry Kuh, 53, 
Chancery-lane, London. (Complete specification.) 

Improvements relating to trolleys or ocollectors 
for overhead electric conductors. Amédée Fayol, 45, 
Southampton-bnildings, Chancery-lane, London. 

Improvements in self-regulating dynames specially 
applicable to electric lighting of trains. Harry Leitner 
and Richard Normau Lucas, 44, St. Martin’s-lane, London. 

Improvements in electro-gasoline vehieles. Lars Gustaf 
Nilson and Isaac Henry Kuh, 53, Chancery-lane, London. 
(Complete specification. ) 

Improvements in and relating to electrical sparking 
devices for explosion engines. Henri Charles Brasier, 
60, Queen Victoria-street, London. (Date applied for under 
Patents Act, 1901, Feb. 11, 1902, being date of application 
in France.) (Complete specification. ) 

Improvements in electromagnetic friction clutches . 
Wenzl Schuster and Heinreich Ast, 46, Lincoln’s-inn-fieids, - 
London. (Complete specification. ) 


JUNE 24. 
Improvements in and relating to the generation of 
electricity. John Macdonald, 96, Buchanan-street, Glasgow. 
Improvements in generators of electric currents. 
Edward Wythe Smith, 66, College-street, Chelsea, London. 


Improvements relating to the oontrol of the speed of 
electric motors. Henry Harris Lake, 45, Southampton- 
ышта, Chancery-lane, London. (General Electric Com- 
pany, United States.) 

Improvements in or relating to regulating devioes for 
dynamo-electric machines. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (General 
Electric Company, United States.) 

Improvements in electric protection devices. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States.) 

Improvements in or relating to systems of electrical 
distribution. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric Com 
pany, United States.) 

Improvements in electric time switches. Clarence 
Florian Heath, 45, Soutliampton-buildings, Chancery-lane, 
London. (Complete specifieation.) 

Improvements in electric incandescent lighting devices. 
Carl Schwabe, 6, Lord-street, Liverpool. 

Improvements in storage batteries. George Croydon 
Marks, 18, Southampton-buildings, Chancery-lane, London. 
(The Smith Storage Battery Company, United States.) 
(Complete specification.) 

Improvements in or relating to trolley wheels for 
electric tramoars. Frederick James William Hatch, 37, 
Chancery-lane, London. 

Improvements in or relating to electric arc lamps. 


Hugo Bremer, Westinghouse-building, Norfolk-street, Strand, 
London. 


14196. 
14201. 
14202. 
14203. 


14205. 


14228. 


14254. 
14270. 


14293. 
14294. 


14295. 


14296. 


14297. 


14319. 


14329. 


14334. 
14844. 


JUNE 25. 

Improvements in electrically - driven centrifugal 

machines. John Laidlaw, 154, St. Vincent-street, Glasgow. 

14349. Improvements in electrostatic apparatus for measur- 
ing potentials. James Ferguson and Kelvin and James 
White, Limited, 154, St. Vincent-street, Glasgow. 

14373. Improvements in the mode of and in apparatus for 
regulating the charge and discharge of storage 
batteries used in conjunction with dynamo-electric 
machinery for supplying electrical energy. The 
Lancashire Dynamo and Motor Company, Limited, and 
Robert Stafford McLeod, 34, Castle-street, Liverpool. 

14374. An improved swivelling electrical collector trolley 
head. The National Rail and Tramway Appliances Com- 
pany, Limited, and Phelam McCullough, 10, St. George's- 
crescent, Liverpool. 

14386. Improvements in or relating to the electrolytic manu- 
facture of chlorates and perchlorates. Pierre Louis 
Eugéne Lederlin, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, Jan. 8, 1902, being date of 
application in France.) (Complete specification.) 

14387. Improvements in or relating te the eleotrolytical manu- 
facture of chlorates and perchlorates. Pierre Louis 
Eugéne Lederlin, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, Jan, 8, 1902, being date of 
application in France.) (Complete specification. ) 


14348. 
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14401. Improvements in electrico ineandescent lampe. Richard 

Bruno Roxby, 18, Featherstone-buildings, Holborn, London. 
JUNE 50. 

14464. Imprevements in portable electrical transformers. 
Ernest Edmund Maddox, Glenartney, Bournemouth. 

14471. Improved regulator for electric instruments. William 
Thomson, Baron Kelvin, 154, St. Vincent-street, Glasgow. 

14479, Improvements in shade or globe holders for inoan- 
descent oleotric lamps, Arthur Albert Guest, 128, 
Colemore-row, Birmingham. 

14492. Improvements in magnetic separators. George Leach 
Adamson, Julius Elias, and Edmund Ernest Adamson, 70, 
Market-street, Manchester. 

14497. Improvements in electrical automatic cut-outs. Edward 
Woodrowe Cowan and William Bourne Dale, Springfield-lane, 
Salford, Manchester. 

14489. Improvements in electrical recording instruments of 
the maximum demand meter type. Thomas Hesketh, 
Belvedere, Cheriton-road, Folkestone. 

14498. Improvements in and connected with magnetic sepa- 
rators. George Leach Adamson, Julius Elias, and Edmund 
Ernest Adamson, 70, Market-street, Manchester. 

Improvements in controlling devices for electric 
motors. John Somerville Highfield, Windle House, St. 
Helens, Lancs. 

14523. Improvements relating to electric ignition devices for 
motor oyoles and other services. Alfred Pericles Max- 
field and Charles Riley Garrard, 18, Southampton-buildings, 
Chancery-lane, London. 

An improved ooupling for electric lamps and the like. 
Edwin Ruthven Gill, 19, Holborn-viaduct, London. 

14547. Improvements in and relating to electrical measuring 
instruments. Edward Weston, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

Improved lightning conductor for electrical installa- 
tions. Siemens Bros. and Co., Limited, Birkbeck Bank- 
chambers, мио ш Chancery-lane, London. 
(Siemens und Halske Aktiengesellschaft, Germany.)  (Com- 
plete specification. ) 

Improvements in switches for electrical glow lamps. 
The Edison and Swan United Electric Light Company, 
Limited, Joseph Shepherd, and Hugh Donald Gover, Birk- 
beck Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

Controlling apparatus for eleoctrically-propelled cars. 
George Henry Hill, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

Improvements in electrolytic interrupters. Georges 
Eugéne Gaiffe and Georges Gallot, 55, Chancery-lane, London. 

Improvements in s switches for electric lifts. 
Easton and Co., Limited, Philip Ibotson Unwin, and Jorgen 
Björnsta J, 47, Lincoln’s-inn-fields, London. 

Improvements in incandescent electric lighting. Ignace 
Hippolyte Hegner, 18, Buckingham-street, Strand, London. 

JULY 1. 

Improvements in continuous-current dynamos, motors, 
and converters. James Atkinson, Benavie, Marple, 
Cheshire. 

Improvements in or relating to electric aro lamps. 
George Westinghouse, Westinghousc-building, Norfolk-street, 
Strand, London. 

Improvements in electricity meters. Ernest Schattner, 
56, Chancery-lane, London. 

An improved method of operating the points of electric 
tramways and the like. Henry Walker, 23, Coleman- 
street, London. 

Improvements relating to electric railways. William 
Milton Brown, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improvements relating to oleotric arc lamps. Adolf 
Schwehr and Paul Wagner, 45, Southampton-buildings, 
Chancery-lane, London. 

Improved driving mechanism suitable for electrically- 
driven machine tools. Caspar Wiist-Kunz, 46, Lincoln’s- 
inn-fields, London. (Date applied for under Patents Act, 
1901, July 20, 1901, being date of application in Switzerland. ) 
(Complete specification. ) 

Improvements in automatic electrico lock and block 
signalling. Thomas Harison Jones, 18, Southampton- 

buildings, Chancery-lane, London. 


14507. 


14543. 
14578. 
14573. 


14574. 


14583. 


14006. 
14612. 
14623. 
14658, 


14667. 


14670. 
14676, 
14680. 


14683. 


14716. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 17. 
1901. 
13933. Polyphase electric motor. Siemens Bros. and Co., Limited, 
and Lydall. 
15448, Recorders for use in submarine telegraphy. Pelenc. 
15514. de primers, vent sealing tubes, and the like. 
ton. 


16340, Means for electrically operating railway switches. 


Riggs. 
10102, Electric switches. Farrell. 


т 


16814. Means applicable for use with overhead electric con- 
duetors for the prevention of danger in the case of 
telephone, telegraph, or other wires falling across 
them. Wilson. 

16827. Apparatus for the electric ignition of the charges in 
internal-combustion engines. Edmondson. 

17088, Dynamo-electric machines. Mackie and Glyn. 

17618. Current distributing and collecting devices for use in 
connection with electric railways, tramways, and 
cranes, and for like purposes. Knowles. (Stierlin.) 

18732. Contacts for electric glow lamps. Electric Lighting 
Boards, Limited. (Lefebre. ) 

Mechanism or devices for communicating step-by-step 
motions for controlling and for encasing and mount- 
ing electric switches. Kingsland. 

20651. Electric arc lamps. Schmidt. 

24006. Method of readily attaching or fixing the containing 
cases of electrical or other apparatus to telegraph, 
telephone, and tramway poles or the like supporta. 
Byng and Bell. 

25146. Switching apparatus for electric lighting, telephones, 

and other purposes. Andrews. 

Means for connecting an alarm bell in a local system 
to the tolephone exchange. Rabbidge. 

1902. 

Switch for electric currents. Hintze. 

2825. Time electric switches. Cogswell. 

4650. Signalling systems for electric railroads. Hart. 

Electric switches. Loowen. 

. Controlling and engaging apparatus for railway points 
and signals operated by electricity. Neelemans. 

Electric circuit regulating devices. McDonnell. 

9801. Telephone jack-strips. Ericsson. 

9977. Pole-pieces for dynamo-electric machines. British 

Thomson-Houston Company, Limited. (Churchward.) 

. Pole-shoes for dynamo-clectric machines. British 
Thomson-Houston Company, Limited. (Churchward.) 

Switchboards for illuminating electric lamp signs and 
cards or tickets for automatically actuating the 
same. Norden. 

Multipolar electric switches. British Thomson-Houston 
Company, Limited. (Sargent.) 


19657. 


To be published on July 24. 


1901. 

. Electric signals for rallways. Netter and Queyroul. 

А тоса workmen's time-checking clock, Mason and 

rown. 

13958. Indicating devices for electrical measuring and other 
instruments. British Thomson-Houston Company, Limited. 
(Haskins. ) 

15475. Systems of telegraphic intercommunication. 
(Rowland Telegraphic Company.) 


J ustice, 


15664. Electric clocks. Murday and the Standard Time Company, 
Limited, 

16941. Electric arc lamps. Codd. 

16950. Electric switches and combinations of the same with 
wall plugs and the like. Marsh and Lucas. 

17192. Braking apparatus for tramoars and the like. British 
Electric Car Company, Limited. (Trimble.) 

17485. Incandescent electric lamp socket or holder. Hartig 
and Glaser. 

17656. Manufacture of glass by electricity. Redfern. (Soc. 


Anon. de l'Industrie Verriére et ses dérivés.) 

Prepayment electric meters. Gowͤlland. 

1902. 

. Coupling joint or conncotion for electric wires and 
fittings. Railing and Ide. 

Electrical signalling apparatus for rallways. Mildon. 

5818. Arrangement for the prevention of pulsations and 
sudden alterations in periodicity in alternating- 
current generating plants. Evans. (Allgemeine Elek- 
tricitüts-Gesellschaft. 

Couplings for electrically-lighted table decorations. 
Chapman. 

8747. Locking devices of electrical blocking apparatus for 
railways. Siemens Bros. and Co., Limited. (Siemens und 
Halske Aktien-Gesellschaft. ) 

Means or methods of connecting incandescent electric 
lamps in festoons and for other like temporary uses, 
Barker. 

9946. Telephone call-list. Michaelis. 

. Conduits for electric mains and the jointing of same 

Barlow and Young. 

10943. Trolley guards for electric rallways and the like. 
Gagne and Bonneau. 

Brush-holder for dynamo-electiic generators and 
motors and the like. Mitchell. 

12547. Making electrolytio baths. Von Liebermann. 

Current-reversing mechanism for oscillating olectricity 
meters. Justice. (Theiler and Co. and Eibig.) 
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TRAFFIC RETURNS. 


Total receipte 
for half-year. 


1902 


1901. 


Returns for 
Line. week OF 
Ending 1902. 1901. | decrease. 

£ £ 
Aberdeen COE Dore on Vedi 754 717 + 
Birmingham Tramways ........ 4,830 4,888! — 
Blackburn Corporation ........ 930, 688 + 
Blackpool Corporation.......... — — 
Blackpool-Fleetwood Tramways 762 1783 
Bolton Corporation ............ 1,664 1,608 
Bradford Corporation .......... 


Bristol Tramways Company .... 


5,065 4,872 
Carlisle I Compeny.... 286 274 


+++++ +1 


Central London Railway........ 7,196 

City and South London Railway 2,821 

Cork E. T. and L. Company .... 803: 

Darwen Corporation............ — 
Darwen-Hoddlesden ............ — 

Dover Corporation ............ 264 + 
Dublin & Lucan Electric Railway 119, - 
Dublin U. T., electric cars...... 4,586, 4,362) + 
Dublin S. District, Electric .... 1,194! 1,142, + 
Dundee Tramways Company.... — | — 

G w Corporation .......... 12,410 12,553| + 
Halifax Corporation* .......... - — 
Huddersfield Corporation ...... + 
Hull Corporation, E. 8.......... + 
Liverpool Corporation.......... T 


Liverpool Overhead Railway.... 
Newcastle-on-Tyne Corporation 
Portsmouth Corporation........ 


T 
Sheffield Corporation .......... 
Southampton Corporation ...... 
Sunderland Corporation ........ T 
* Fortnightly. 
MISOELLANEOCS. 


The following traffic returns are also reported : 


Anglo-Argentine, £262 decrease. 
Barcelona Ensanche y Gracia, £95 decrease. 


19'428 ' 16,239 
9,566 9,955 
39'888 37,927 
4151 4,057 
12.231 11,595 
E314 5,108 
14,000 12,464 
24.120 25222 
243,602 221,639 
— | — 
— a “case 
= n 
16.208 14405 


Barcelona £354 increase. 


Brisbane, £1,197 decrease (month of June, £10,187 ; increase, £1,813). 


Buenos A 
inorease £4 

Calcutta, 

Са 


es and Belgrano Electric (month 
, £47 increase. 
increase. 


Isle of Thanet Electric, £112 decrease 


of June, receipts £12,229; 


pe Town (month of May), receipts, £16,330; expenditure, 27,205. 


Mexico Electric (month of June), receipte, £20,285; expenditure, £12,275. 


Perth Electric, £240 increase. 


Port Elizabeth (month of May), receipts, £3,796 ; expenditure, £1,872. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Amount 


paid. 


Commercial and Industrial.— £ 


Alliance Electrical Co., 5 percent. Cum. Pref., Nos. 1-70,000 i 
Aron Electricity Meter, c. Cum. Pref. Shares, 1-125,000 1 
Ordinary, 1-125,000.............................. 1 
British Insulated Wire, Ord., 1-70,000 .................... 5 
6 per cent. Cum. Pref., 1-40,000 
5 per cent. Mortgage Debentures ................ 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 
Brush Electrica] Engineering, Ordinary, Nos. 1-105,731.... 2 
— Non. Cum., 6 per cent. Pref. .................... 
44 per cent. 1st Debenture Stock 
т cent. 2nd Debenture Stock 
Callender’s 


able, Debentures 
Ordinary 
5 per cent. Pref. ....... ЖЕ ЛУУК ООА ООС aces 


Crompton and Co. ................. FFC 
5 per cent. Debenture es 
Bdison and Swan United, A" Shares, 1-99, 21. 

** A" Shares, 01-017,139 
5 per cent. Debentures ........................ T 
4 per cent. Deb. Stock, Red. 


——P— K A ã⁊!3ũ 


э=тзөозөовзз»о у» о өэ өз 


W. T. Henley's Telegraph Works, Ordinary .............. 5 
44 per cent. Ргеѓќегепсе.......................... 5 


per eent. Debentures ........................ 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Debentures .......................... 100 

Parker, Thos., Limited, Ordinary ........................ 10 
Telegraph Construction and Maintenance 12 
5 per cent. Bonds .................. dia div MEIN 100 
Telegraph Manufacturing, Ordinary......... cides aue Ru si 5 
5 per cent. Cum. Рге!........................... 5 

Willans aud Robinson, Ordinary, 1-30,000  .............. 5 


b per cent. Cum. Pref., 30,001-60,000 ............ 5 
— — & per cent. First Mortgage Debeuture Stock, Red. 100 


Electrie Railways.— 


Central London, Ordinarr ug . 100 
4 per cent. Pref. ................................ 100 

i RÀ deferred ...................... 
—— 4 p.c. Deb. Stock (Prov. Script Certs., fully paid). 100 
City and South London, Consolidated Ordinary .......... 100 
—— 4 per cent. Debenture Stock .................... 100 
—— 5 per cent. Pref. Stock h . 100 
a M F 100 
———— Sieve 100 


оооооооесевооооесоо о ә 


, » ” '01 
Liverpool Overhead, 5 per cent. Pref. 
Ordinary, 1-50, OU Ú 
—— 4 per cent. Mortgage Debentures, Red., 1-1, 700 — 
Waterloo and City, Ordinary : 


,—99099$9.00090006€90 9.0 $ 0 «2 оо QD ез 


Last price. 


59-38 
101-104 xd 


84-94 


108.107 
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Name. алои 
Electric Lighting and Supply.— g 

Blackheath & Greenwich District Ordinary 1,201-101,200 .. T 

r cent. Deb. Stk. Certa., Red. and Conv. .... 100 

Bournemouth and Poole, Ordinary ...................... Я 

44 per cent. Cum. Ргеё........................... 10 .. 
Debenture Stock, Red. .......................... 100 


Brompton and Kensington, Ordinary 
——— 7 per cent. Preference 
Calcutta Electric Su 
бшшш eden А 1 Company. Ltd., £10 Ord. 9 — 8 
am e Electric Supply Company. " TN 
ge 9 *9 210 Ord. еа „ e½ 6 
Central Electric Supply, LA, 4 per cent. Guar Deb. Stock 100 
C Cross and Зїгап4д................................ 
Nos. 50,001-70,000 
44 per cent, Cum. Pref. ........................ 
4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 


662 %%% „%%% „ „ „ „„ о еә 


Chelsea Electricity Supply .............................. 5 
44 рег cent. Debentures ........................ 100 
City of London, Отдіпагу................................ 10 
6 per cent. Cumulative Pref. .................... 10 


5 per cent. Debenture Stock 00 
per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. gi 


44 
Edmundsons' Electricity Corporation, Ordinary, 1-17,400 .. 
6 per cent. Cum. Pref. 


**5.0«0€900990900009*925090954928999 


44 рег cent. First Mort. Deb. .................... 


100 

Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 
5 per cent. Debenture Stock Кед. „ 100 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 
per cent. First Deb. Stock, Red. .............. 100 

Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 


Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 
4 per cent. Debenture Stock, Red. .............. 100 
Kensington and Knightsbridge and Notting Hill 
Kidderminster and Dist. Elec. Lighting an 
London Electric, Ordinary ...................... ꝗõ 
6 per cent. РгеЇ..............................-.. 


пооо ео ае 


00 
Traction, Pref. " 


5 
4 per cent. 1st Mortgage Debenture Stock, Red... 555 


Metropolitan, Ordinarʒ q v 
———4} per cent. First Morte e Debenture Stock .... 100 
i per cent. Mortgage Debenture, Red. .......... 100 

Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 

Preferente... coe uer e Ee Rr dana pA AA CET. 4 .. 

Notting Hill Electric Lighting .......................... 10 .. 

Oriental. 8s, ont xe Reis e EIER E Rana 1 * 

(// ðͤç c sures 9 ss 

£44 Shares, New .............................. 44 
Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 5 .. 

4 per cent. Debenture Stock .................... 100 
River Plate Electric Light and Traction, Deb............. 100 


Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ........................ 1 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 5 


r cont. Debenture Stock .................... 8 
South London DALY os ²˙; 7ĩ˙q.mt½.r , 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
7 per cent, Pref. i ...d вво 5 
——— 34 per cent. Deb. 5 
Westminster, Ordinaeedgggz eee 
—— — 5 per cent, Cum. Pref., 110,101-138,241 .......... 2 


Eleetrie Tramways.— 


Anglo- ntine, 1-260,007 _............ ................. 5 
ermanent 6 per cent. Debenture Stock, 1888.... 100 


Blackpool and Fleetwood Tramroad...................... 10 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 
5 per cent. Cum. Pret., Nos. -75,000 3 5 

per cent. Deb. Stk., Red., Prov. Certs. all 100 


British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 
Non. Cum. 5 per cent. Pref., Nos. 25, 001-38, 600. 10 
г cent. lst Mt. Debe., Nos. 1-5, 20, of £40 each 40 


po — 


British Electric Traction, Ord., 1. 500,000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pl., 30 001-60, 000 VVV 10 
5 per cent. Perpetual Debenture Stock .......... 100 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 
“А” 6 per cent. Cm. Pf., 1-40,000 .............. b 
“В” 6 per cent. Cm. Pf., 1-27,500 .............. 5 
5 per cent. Deb. Stock, Red. .................... 100 
Prov. Cert., all paid ............................ 100 
Cape Electric Tramways, Nos. 1-400,000 .................. 1 
City of Birmingham Tramways, 5 рег cent. Cum. Pref..... 10 
4 per cent. 1st Mortgage Debentures ............ 100 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 
5 per cent. Cum. Pref. .......................... 10 
Debentures ass 396) uu uc DE t 10 

Dublin Uni mways А Nos. 000 
6 per cent. Pref., Nos. within 1-50, 00 .......... 10 
per cent. о, Debs., 1-5,000, Red. .......... e 

Lnperial ways, Огйїпагу............................ 
p т cent. Cum. Pre .......................... all 


44 per cent. Deb. Stoc 


3, 
e s.s.s. 


4 per cent. Ist Mt. Db. Stock, Red 
Prov. Crts. 


New General Trac tion, Ordin ary 
6 per cent. Cum. Рге!........................... 1 
5 per cent. Mortgage кошш 1-1,713 (Regd.). 118 


10 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 


Potteries Electric Traction, Ordin ,067-40,000 ...... 10 
: 5 per cent. Cum. Pref., 1- 500 or 10 
44 per cent. Debenture Stock.................... 100 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary ...........................5.. | 2x 
£51,132 6 per cent. Preference .................. га de 
— — £500,000 44 per cent. Debenture Stock ......... 160 p.c. .. 
Telephones.— 
National Telephone, Preferred .......................... 100 .. 
Preferred, 590,001-790,000 ...................... 05 
Deferred sek 8 1 
——— 6 per cent. Cum. First Pref. .................... 10 .. 
— 6 per cent. Cum. Second Pref. ......... sees a xs. AC: wwe 
——— 5 per cent. Non. Cum. Third Pref, .......... ИЕ ЖР 


— — М per cent. Deb. Stock, Roe... 100 
per cent. Deb. Stock, Reed... 100 


— 4 
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NOTES. 


Franklin Institute.—The current number of the 
Journal of the above institute contains the following, 
among other papers and articles on scientific matters : 
“Upon the Structure of Metals and Binary Alloys," by 
Mr. Wm. Campbell ; “Steel Rails,” by Mr. R. Job; report 
of the Committee on Science and the Arts on “ Haupt’s 
Reaction Breakwater,” and “A Method of Measuring 
Objects in the Microscope,” by Mr. Е. E. Ives. A number 
of notes and comments and current topics of special 
interest help to make up a very useful issue. 


X-Ray Practice.—A remarkable case of the cure of 
lupus by means of the X-rays has recently been effected 
at Newcastle-on-Tyne. А woman who had suffered from 
the disease for over 50 years was subjected for nearly 
200 consecutive days to exposures of 15 minutes’ duration; 
and at the end of that time was completely healed. Of 
20 cases treated at Newcastle by the Róntgen rays, 15 have 
been wholly successful—a record which is of great signi- 
ficance in view of the controversy that exists in some 
quarters as to the relative merits of the treatment by the 
electric light and by the X-rays. 


Books Received.—We have to acknowledge receipt 
of Mr. Robert M. Neilson's new work on “The Steam- 
Turbine." The book is published by Messrs. Longmans, 
Green, and Co. at 7s. 6d.—From the Iron and Steel 
Institute we have received а copy of its Journal, just 
published by Messrs. E. and F. N. Spon, Limited, contain- 
ing the generalindex to vols. xxxvi. to lviii, which cover 
a period of 10 years, from 1890 to 1900. The book also 
gives а history of the development of the Iron and Steel 
Institute, illustrated by portraits of the past-presidents. 
It is edited by Mr. Bennett H. Brough, the secretary of 
the institute. 


Overland Wireless Telegraphy.— Wiring from 
Kronstadt under date July 15, Reuter’s agency announces 
that the Italian cruiser “ Carlo Alberto” the previous night 
received messages by wireless telegraphy from Marconi’s 
Poldhu station in Cornwall. This is the first successful 
experiment in wireless telegraphy over a distance of 
1,600 miles in a straight line by land, and the result is 
reported to be most satisfactory. In the experiment, it is 
stated, a new receiver, known as the detector magneticum, 
invented by Mr. Marconi a month or two ago, was tried 
with success. We understand that Mr. Marconi proposes 
to erect a station in Italy with a view to establishing 
wireless communication with Great Britain, Canada, and 
the United States. 


Fire Prevention.—The British Fire Prevention Сот. 
mittee undertook two tests with fire-resisting doors on the 
9th inst. at their testing station, Bayswater, when wood 
doors protected with uralite slabs were under investigation. 
Among the visitors were the official representatives from 
the War Office, Admiralty, and other Government depart- 
ments and the leading insurance, railway, and shipping 
companies. In the one case the door was protected by 
uralite slabs alone, and in the other case by uralite slabs 
and light metal sheeting. The duration of the test was 
1j hours at temperatures rising to 1,800deg. F., and 
although smoke passed through the joints between the 
doors and the frame, and the fire side of the doors was 
badly injured, the fire is reported not to have passed 
through the doors themselves. The official accounts of the 
tests will be issued in due course. 


Compounding Alternating-Current Machinery. 
A method of compounding alternating-current dynamo- 


electric machinery, such as generators and motors, was 
described by Mr. F. G. Baum at the recent convention of 
the American Institute of Electrical Engineers. Essentially 
the system involves the use, besides the ordinary exciter, 
of another machine, whose field is placed in series with 
the line of current of the generator. The armature of this 
second machine has а current-collecting device, which 
sends impulses of current through a secondary winding on 
the ordinary exciter’s field, thus increasing its potential as 
the increased load comes upon the main generator. It is 
reported that the results obtained from the use of this 
method of regulation are excellent, but it would appear as 
if the introduction of a second and special exciter would 
introducecomplications, which ought to be avoided wherever 
possible. 

New Radio-Conductor.—Mr. Branly has devised а 
newradio-conductor to replace the well-known coherer he has 
been using up to the present. In a note tothe Academie des 
Sciences he attributes the uncertain working of a coherer 
filled with filings to the large number of contacts caused, 
and to the modifications which the tappings create in the 
surfaces of the contents of the tube. After experimenting 
with various metal contacts, consisting both of polished 
and of oxidised metal, he has now fixed upon а combina- 
tion which is described as a polished-oxidised metal contact, 
and which he says gives a greater regularity, as well as 
sensitiveness. In his recent experiments, Mr. Branly used 
pieces of metal which are first cleaned and polished, and 
subsequently oxidised by being heated in a hot-air oven 
of ascertained temperature, which enables the metal being 
heated to be withdrawn at any degree of temperature 
required, the degree of heating corresponding to the 
sensitiveness wanted. 

A New Element.—Last week Prof. Marckwald 
announced to a meeting of the Berlin Physical Society 
that he has discovered а new element, which is radio: 
active, and of extraordinary energy. According to the 
Berlin correspondent of the Standard, Prof Marckwald has 
separated the new element from the radio-active bismuth. 
The so-called polonium, found in uranium ore, consists, as 
the professor discovered, substantially of ordinary bismuth, 
and of а new metal, in the proportion of 1,000 to 1. 
The new metal, it is said, can be separated by electrolytic 
process. "The rays it emits are something like those of the 
metal radium, but differ in being almost completely absorbed 
by paper, as well asby glass. Prof. Marckwald bas proved 
that & porcelain tube, heavily charged with electricity by 
rubbing, immediately lowers its charge when а morsel 
weighing hardly a milligramme of this metal is brought 
within a distance of one decimetre. "The chemical analysis 
of the new metal is rendered very difficult by the fact that 
one ton of ore contains hardly 1 grm. of the metal. 

New Submarine Boat.—The sixth submarine boat 
built to the order of the British Government, and which 
was launched last week from the yard of Messrs. Vickers, 
Sons, and Maxim, at Barrow, is the joint invention of 
Messrs. Vickers and the Admiralty, and marks an entirely 
new departure in submarines. In many respects she differs 
from the five boats already attached to the British navy. 
The length of the new boat is slightly more than 100ft., 
whereas the other boats measure 63ft. 4in.,and her machinery 
also is more powerful. In consequence, it is expected that 
she will be able to take upa position as a defensive weapon 
in the line of battle, thus greatly improving on her pre- 
decessors, which are mostly designed for coast defence 
duties. While on the surface the new boat can be navi- 
gated as an ordinary torpedo boat, and she is also described 
as an under-water diving torpedo boat. It is stated that 
as a result of her additional mechanical power she can 
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dive out of view in a very few seconds, and while in this 
position she can be navigated by means of Sir Howard 
Grubb's new instrument. 


The Electrostatic Wattmeter.— Mr. Miles Walker 
contributed a short paper at the annual convention of the 
American Institute of Electrical Engineers last month, 
showing the application of the Kelvin quadrant electro- 
meter to electric power measurements. Used as a watt- 
meter, this instrument reads the power correctly whatever 
the shape of the wave form, for at any instant the turning 
moment is proportional to the instantaneous value of the 
power and the needle takes up a position that corresponds 
with the average of the instantaneous turning moments. 
The accuracy of the instrument with low power factors, 
its wide range and freedom from burning out, make it 
suitable for general testing purposes, whenever low power 
factors are likely to be met with. When the power of a 
three-phase motor is measured in the ordinary way, with 
two successive readings on a wattmeter, one of these 
readings will be negative, or of very low power factor, 
when the motor is lightly loaded. It may be necessary 
to take the difference between two readings, both of 
which are inaccurate on account of the effect of the low 
power factor upon an ordinary wattmeter, and the final 
results will be very far indeed from accurate. On the 
other hand, an electrostatic wattmeter can be made to read 
power supplied at pressures as low as 100 volts. 


Are Lighting.—An instructive paper on the above 
subject was read by Mr. Green at the recent annual meeting 
of the Canadian Electrical Association, in which he 
entirely decides in favour of the enclosed arc lamp as against 
the open arc. His conclusions are that the enclosed arc is 
better and cheaper to operate than the open arc; that 
. the direct constant-current, enclosed arc system is best 
and most economical for plants devoted exclusively to 
arc lighting ; and that the alternating, constant-current, 
enclosed arc system is best and most economical for plants 
which use large alternators of from 40 to 125 cycles, the 
arc lighting alone being but a small part of the total output 
of the system. It is admitted, however, that direct and 
alternating-current arc lamps are very extensively used on 
constant-potential systems of distribution for inside lighting, 
and somewhat for street lighting, but only when there are 
special reasons for so doing. The author considers that the 
open-coil are generator of the Brush type is superior to arc 
generators with closed-coil armature, for the reason that 
the voltage at the terminals of the generators on breaking 
the circuit will not rise over 20 per cent. above the 
maximum voltage which the machine will supply at normal 
current, which is not the case with the machines of the 
closed-coil type, in which the rise of voltage is much 
greater. Another advantage is the great reduction in the 
number of commutator segments in comparison with 
generators of the closed-coil type. 


A Turbo-Generator.— Those who attended the 
annual convention of the Incorporated Municipal Electrical 
Association in London the week before last, or who have 
read the reports of the proceedings which have appeared 
in this and other scientific journals, will recall that in the 
discussion of the question of the use of steam-turbines for 
driving electrical machinery, the complaint was raised by 
several speakers that up to the present a generator had not 
been designed which was suitable for use in connection 
with these prime movers, and to this principally was 
assigned the reason why steam-turbines have not made 
greater progress in their application to electrical machinery. 
While the matter was being debated on this side of 
the water, it is interesting to note that practically at 
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the same time a patent was granted by the United 
States Patent Office to Mr. G. B. Lamme for a 
generator of high speed, which is claimed to fulfil all the 
conditions required for working in connection with steam- 
turbines. The machine is of the revolving-field type. The 
field consists of two end blocks with two intervening blocks, 
the several sections of the core being fastened together 
against independent movement by means of dowel pins 
near the periphery. The winding, which is all in parallel 
planes, is laid in deep slots continuous over the two ends 
of the armature. By means of a system of longitudinally 
bored holes and spaces between the blocks, ventilation is 
maintained. Each section of the core is exactly balanced 
independently as it is placed in position on the shaft, and 
the entire structure is also balanced by means of screws 
inserted in the ends, the number and position of the screws 
being regulated to secure the adjustment desired. 

The Berlin High-Speed Trials.—The attempts to 
obtain a hitherto unrivalled speed with electric locomotives 
are still being made on the Berlin-Zossen military railway 
with more or less success. Our readers will remember that 
some months ago it was reported that a speed of between 
95 and 100 miles an hour had been obtained as a result of 
these trials, but the latest accounts do not show that this 
figure has been improved upon as yet. However, in face 
of the fact that in the early stages of the trials the speed 
obtained averaged only 60 English miles, it is satisfactory 
to learn that at the present time an average speed of 
96 miles an hour is maintained at ease with the 
electric locomotives. Also, the vibration trouble has 
been considerably modified, and the only serious diff- 
culty now remaining is said to be in connection with 
the brakes. Three systems of brakes are used on the 
experimental trains—t.¢., electric, pneumatic, and hand 
brakes—and even when these are applied simultaneously 
it is found to be impracticable to stop the cars within a 
distance of less than 1,600 to 2,000 yards, which, from the 
point of view of safety, is not regarded as quite satis- 
factory. An interesting point is that when the trains are 
travelling at the speed of 96 miles the drivers are quite 
able to read the mile-post indications, but it is considered 
that in practice it would be necessary to place the sema- 
phores and block signals at a much greater distance from 
the passenger stations than is at present the case. The 
rails in use on the experimental line are of the * Goliath ” 
type, and have shown good resistance under the great 
weight of the electric locomotives. We understand that 
the Prussian State Railway Administration is so impressed 
with the undoubtedly successful turn the trials have taken, 
that it has placed an order for two cars of a similar type 
to those under test to run at an average speed of 78 miles 
an hour. 

Light-Weight Storage Batteries.—In a recent 
issue of the Electrical World, Prof. A. L. Marsh discusses 
the possibilities for a light-weight storage battery. For 
use in vehicles the large quantity of lead employed in the 
manufacture of the storage battery is a heavy drawback. 
Prof. Marsh shows that theoretically lead peroxide can 
yield over 100 ampere-hours per pound. But not only are 
the conditions of discharge such that only about one-third 
of the theoretical electric quantity can be realised, but in 
order to employ lead peroxide a relatively large amount 
of solid lead has also to be carried in order to support the 
peroxide. As it is, instead of obtaining 80 watt-hours per 
pound of battery, which would be the approximate theoretical 
limit for a lead battery, it is only possible to obtain about 
12 to 14 watts per pound for a vehicle battery, with 
relatively heavy depreciation, and six to seven watt-hours 
per pound for a stationary battery, where weight is of lesser 
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consequence as compared with duration of life. However, 
heavy as it undoubtedly is, the lead storage battery is the 
only one which has stood the test of time, and which is 
used commercially in automobiles. But the weight com- 
bined with the depreciation of the battery is such as to 
restrict the range and capability of electric automobiles 
within comparatively narrow limits, although there are 
signs at the present time that the range of possibility of 
the storage battery is on the increase. According to the 
author, the oxidation of iron as the negative material, 
together with the reduction of peroxide of nickel to the 
oxide as positive material, gives the best available ampere- 
hour capacity per pound of matter. These are the 
substances in the Edison cell, although it is a moot point 
as to whether in that cell the nickel peroxide is reduced to 
the sesqui-oxide or to the oxide. 

High - Potential Direct-Current Dynamos.— 
Some very interesting dynamos, capable of generating 
direct current under a pressure of 25,000 volts, have lately 
been brought into operation on the St. Maurice-Lausanne 
transmission line in Switzerland. Details of construction 
recently published in Z/Blecíricien indicate that the field 
magnet is of laminated iron and revolves inside a ring 
built in two parts, which constitute the armature. The 
letter is consequently fixed, while the field revolves. The 
armature has 48 coils wound in slots in a stationary iron 
ring, the coils being insulated by a specially prepared paper 
trough. As each coil contains 500 turns of wire 20mm. in 
diameter, there are thus in all 24,000 turns in the armature, 
which is capable of a normal output of one ampere; its 
resistance is about 700 ohms. The commutator, which is 
also fixed, is formed of 96 segments, air insulated, and two 
brushes run upon the inner surface of it, turning with the 
shaft and being connected to collector rings for leading off 
the current. To avoid the formation of arcs between the 
segments of the commutator, which have a difference of 
potential of 500 volts between them, a blower is provided, 
feeding two jets which turn with the brushes and blow a 
powerful stream of air upward from the interior of the 
commutator. The machine is separately excited, the air- 
pump being attached to a pulley of the exciter. This 
machine is, of course, very carefully insulated from the 
earth, as is the rheostat which controls the exciting 
current. The machine requires eight amperes at eighty 
volte for excitation, and gives 25,000 volts at its normal 
speed (600 revolutions per minute). The diameter of the 
revolving field is 17in., and the output 34 e.h.p. over an 
ordinary telegraph line of iron wire 148mm. in diameter. 
It is stated in our contemporary that one of these machines 
has transmitted 26 effective horse-power for 218 miles, 
using the ordinary earth return. 

Niagara Falls Power Plant.—The American 
Institute of Electrical Engineers held their annual con- 
vention at Great Barrington, Mass., at the end of last 
month, when a large number of interesting papers were 
added to the list of current scientific literature. Among 


these was one by Mr. H. W. Buck on the development of | 


the Niagara Falls power plant, in which he mentioned a 
number of improvements which are about to be carried 
out in the machinery. For instance, he stated that the 
first type of generators, with the external field was to be 
supplanted by the internal revolving field type, built in 
accordance with modern methods. According to an 
abstract of the paper in our New York contemporary, 
the Electrical Review, almost all modern machines 
of large size in the States employ the latter 
type, and the Niagara Falls Power Company has felt 
that it is to its advantage to employ this in the new 
machines which are to be installed in the new power 


at Niagara. The figures given as to the efficiency of the 
external-field generators of the new type are interesting, as 
showing the small losses that occur in this type of electrical 
machinery. The guaranteed efficiency at full load is 
98 per cent., and from actual test the full-load efficiency is 
98:15 per cent. This so closely approaches the efficiency 
of alternating-current transformers, as to be a very remark- 
able achievement in electrical engineering design and 
construction. The author also brought to the attention of 
the members the use of a 10,000-h.p. three-phase generator, 
which the Canadian power plant of the company will 
include. There is to be a number of these machines 
erected in the Canadian station, and it is interesting to note 
that they occupy very little more space than the 5,000-h.p. 
units which are installed on the American side of the 
Niagara Falls. The larger units will also be of the 
internal-field type, and are said to be very simple in their 
construction details. 

Technical Instruction in Canada.—By the last 
mail we received a сору of the annual calendar of the 
McGill College and University at Montreal, an institute 
founded so long ago as in 1813 by Andrew McGill, a 
Scotsman, who emigrated to Canada before the American 
Revolution, and subsequently became one of the leading 
merchants of the city of Montreal. Among Canadian 
colleges and universities the McGill University stands 
almost alone in that it owes its origin to private endow- 
ment. The governing body of the college now includes 
such notable personages as the Earl of Minto, Governor- 
General of Canada, and Lord Strathcona. Glancing 
through the calendar we see that of the five faculties 
forming the educational work of the university, not the least 
important is that of applied science. The undergraduate 
courses of study in this subject extend over four sessions 
of eight months each, and provide training in civil 
engineering, mechanical engineering, mining engineering 
and assaying, electrical engineering, practical chemistry, 
and architecture. These courses lead to the degrees 
of B.Sc., M.Sc., and D. Sc. In electrical engineering 
the students are instructed in the design and use of 
continuous current, alternating current, and commutating 
machinery, and also receive instruction in electric lighting 
and power distribution, electric traction, electrical design 
ing, telegraphy and telephony, etc. Practical work is 
carried out in the laboratories, which are equipped 
with the most modern types of electrical machinery 
and testing apparatus. These apartments include 
a standardising laboratory, a dynamo laboratory, a 
high -tension testing-room, a photometer room, and 
a laboratory for special investigation. From the above 
it will be seen that the arrangements made for the 
teaching of electrical engineering at the McGill College 
are of a very complete nature. The building itself stands 
in one of the best parts of the city of Montreal, and from 
the prints shown in the calendar it has a most picturesque 
appearance from the outside. 


Grounding Secondary Distributing Circuits,— 
This interesting question is the subject of a short article 
by Mr. S. B. Hood in the current number of the Electrical 
World. From personal experience with a system of 
distribution having a connected load of 40,000 lamps, he 
has reached the conclusion that a grounded secondary is 
absolutely necessary for the safety and reliability of the 
system, and he goes so far as to advocate that a station 
engineer who permits his system to remain ungrounded 
should be held not only civilly, but criminally liable for 
any personal or real damage which may result. In a 
secondary system ungrounded there is to all intents 
and purposes а three-gap arrester permanently connected 
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to the circuit. These gaps are little, if any, longer 
than those of any good lightning arrester, and equally 
liable to destruction. Any one of them is apt to become 
unknowingly short-circuited, increasing the danger of a 
high-tension discharge, and the only way to eliminate the 
gaps in order to avoid this risk is by permanently and 
effectively grounding the secondary circuit. But this does 
not get rid of the gap between the coils of the transformer, 
and the author states that it is not only possible, but 
entirely practicable to eliminate this last gap by grounding 
the primary distributing system. The greatest problem 
to solve, however, is what constitutes a permanent and 
effective” ground. The writer's experience has been that 
a driven pipe in ordinary soil is practically useless, the 
resistance of a lin. galvanised pipe driven 6ft., varying 
anywhere from 20 to 80 ohms, depending on the condition 
of the weather and nature of the soil. Further tests show 
that pipes of this size, after having been driven about five 
or six years, have increased in resistance to as high as 200 
ohms. А copper plate or coil of wire, buried in coke or 
charcoal, placed in the bottom of a hole, before a pole is 
set, is about as good a ground as can be obtained, unless 
connection can be made directly with a water or metallle 
drain pipe. The resistance of such a ground seldom is 
over 10 ohms. Concluding, the author advises that the 
best policy is to ground the system at every possible 
chance, as each ground becomes an additional source of 
prevention. 


New Form of Rheostat.—From the Journal of the 
Franklin Institute, received by the last mail, we under- 
stand that the Scott award is recommended by the com- 
mittee on science and the arts to Mr. Chas. Wirt, of 
Philadelphia, for a new form of rheostat of which he is 
the inventor. The special novelty of the apparatus in 
question consists in the use of a continuous strip of resist- 
ance material without joints. This strip is a ribbon of 
metallic alloy coated on one side with an insulating 
material, such as flake mica, held in place by shellac, so 
that when the strip is wound in a flat coil there is a layer 
of insulation between each layer of conducting material. 
In making these strips into a rheostat they are wound 
upon a mandrel of flat, oval section, a certain number of 
turns being wound one on top of the other, when a slight 
sideways shifting allows another series of turns to be 
wound upon the mandrel without breaking the continuity 
of the strip itself. When a sufficient number of these flat 
coils have been wound upon the mandrel they are slid off, 
and the coils are arranged in a circle upon a plate which 
forms the back of the instrument. The necessary contact 
strips are then placed in position, one on the face of each 
coil, and extending the full length and width of same. The 
front plate, with the necessary insulation, etc., is placed 
upon these, and the whole subjected to heavy compression, 
while a steel ring is spun over the outer edges of the plates, 
making the compression pormanent and leaving the instru- 
ment ready for the placing of the centre spindle and 
contact arm. The advantages claimed for these rheostats 
are: small size combined with large capacity ; a large sub- 
division of the resistance without undue expense; small 
liability to damage owing to the absence of all soldered 
joints; and long life for the same reason. The investi- 
gating body subjected one of these rheostats, suitable for a 
5-h.p. motor, to the severe test of a large number of 
heatings and coolings, which were estimated to be the 
equivalent of two years' service. On dismantling the 
instrument it was found, at the conclusion of the tests, that 
none of the contact strips had been moved or shifted, nor 
had the resistance strip apparently sustained any damage. 
The insulation between the layers of the coils seemed in 


perfect condition, and the metallic contacte between the 
strip and contact plates showed no deterioration except 
where the cooling water used in the test had penetrated. 

All-British Cables.—The temporary indisposition of 
Mr. Chamberlain through a cab accident the week before 
last was the cause of the postponement of the Colonial 
Conference, which was to have been held during the past 
fortnight. Опе of the topics this conference was to have 
discussed last week as being of the first importance to 
the Colonies was the subject of all-British cables, which 
also naturally has great interest for members of tho 
electrical profession. Some idea of the subject as it will 
be presented to the Colonial Conference when it begins ite 
sittings is to be gathered from a memorandum issued by 
Sir Sandford Fleming, who has for many years taken an 
active interest in promoting the project for laying the 
Pacific cable between Canada and Australia as part of an 
all-British telegraph service round the world. The con- 
ference is asked in this circular to express its opinion in 
favour of the creation of what is described as “ the Imperial 
telegraph girdle,” and to resolve that this “must be abso- 
lutely State-controlled,” that “the main lines of communi- 
cation of the Empire be placed beyond the possibility of 
interference by trusts and combines," and that “ they shall 
remain inviolably British." А few of the main facts of 
the above proposal may be of interest. The original 
estimate of expenditure required to establish such а 
telegraph girdle around the globe was from £5,000,000 to 
£6,000,000, but this included the Pacific cable, which will 
cost close on £2,000,000. The Pacific cable will shortly be 
completed. To provide and lay the remaining cables not 
far short of £4,000,000 will be necessary. The Imperial 
telegraph system will embrace in its circuit round the globe 
three great oceans. Of these the Pacific will have its 
opposite shore telegraphically united in a few months. 
Then will remain the Indian and Atlantic Oceans to be 
traversed by “nationalised” cables. Sir Sandford 
Fleming recommends that before proceeding to lay a 
State cable across the Indian Ocean, the companies 
should be given the option to transfer, at a feir price, the 
private cable recently laid by them between Australia and 
South Africa, and arrangements should likewise be made 
to connect the Cape with the United Kingdom by a State- 
owned cable. These, with the Pacific cable, will complete 
the globe-encircling telegraph line. 

London Locomotion.—There is some talk of post- 
poning the Bills approved by the House of Lords this 
session for the construction of a number of tubular railways 
in the Metropolis, and of appointing a Royal Commission 
to enquire into the whole subject and report. The pro- 
bability of such a course being pursued is taken up by Mr. 
Robert P. Porter as the keynote of a letter to the Times 
of Monday’s date, wherein he protests against any further 
delay in giving the public needed relief in the shape 
of tube railways. Теп years ago the appointment of a 
Royal Commission in the matter would possibly have 
been of great value, but at the present stage it is 
not only inadvisable, but unnecessary, as the writer 
shows. Incidentally he refers to the fact that in the 
recent enquiries into the various tube schemes by the 
House of Lords Committees proposed for London, four 
important groups of capitalists were competing for the 
through Piccadilly and City route, or, rather, the Hammer- 
smith and City route vid Piccadilly. There is not much 
doubt that the powers to take up this route were awarded 
to the group offering the most attractive scheme, including 
the cheapest through fares of any yet proposed for London. 
The railways contemplated by this group—represented by 
Sir Clinton Dawkins—will form a continuous line from 
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Broadway (Hammersmith), vid Piccadilly, Charing 
Cross, Ludgate - circus, and so on, to Tottenham 
and Palmer's Green—a length of about 16 miles. 
With this must be considered the route of the City and 
North-East Suburban Railway, which was originally part 
of the scheme, and which it is hoped will be authorised by 
Parliament next year. The route of this railway is through 
Whitechapel and Bethnal Green, across Hackney Marshes, 
through Walthamstow, to Waltham Abbey and Epping 
Forest. In the writer’s opinion, it would be difficult for a 
Royal Commission or any other capable body of experts to 
plan a more practical route than that sketched above, 
which, besides being a through line under the most con- 
gested thoroughfares of London, connects with the rapidly 
growing electric tramway system in the West of London. 
A careful study of these well-worked-out projects, recom- 
mended alike by the Joint Committee of 1901, the County 
Council, and finally passed by the Lords Committee of this 
session, with the authorised lincs which Mr Yerkes and 
his friends have purchased and are intending to link up in 
connection with the District Railway, reveals the fact that 
the two together, with the lines already in operation, make 
a fairly barmonious beginning in these tubular railways for 
London, and one which would be difficult to improve upon. 


Light of an Incandescent Lamp.—In the current 
number of the Wisconsin Engineer, Mr. H. Seamen gives the 
results of an investigation into the effect of frequency in 
alternating - current circuits on the steadiness of light 
emitted from incandescent lamps. The object in view was 
to ascertain what the variation in light from a 110-volt 
incandescent filament is for various frequencies, and to 
derive curves showing to a certain extent what is the lower 
limit of frequency for good incandescent lighting. An 
ingenious method, which the author promises to publish 
soon together with the curves and data, was used, and the 
frequencies employed ranges from 171 up to 80. The 
experiments showed exactly what the effect of frequency 
in an incandescent lamp is. The temperature of the 
filament varies periodically, the range and number of these 
variations depending upon the frequency. It was found 
that the maximum change in resistance to these variations 
was 1,760 ohms, which corresponds to a change of 5:5 
volts. This occured at a frequency of 174. At 80 
frequency, the change was only two volts. The fact that 
light comes to a maximum and minimum twice in 300 
electrical degrees, or twice that of the alternating current, 
was demonstrated very clearly. The following conclusions 
were also obtained as a result of the investigation: The 
radiation from an incandescent lamp varies with the varia- 
tion of the alternating electric current ; and this variation 
is shown by means of a selenium cell for the curves’ 
frequencies, but becomes materially less noticeable when 
the frequency is raised. Since the photographic plate is 
more particularly affected by the radiation of waves of 
shorter wave-length than those affecting the eye as light, 
and as this is also probably true of the selenium cell, the 
facts demonstrated perhaps apply more specifically to the 
radiation of waves of shorter wave-length which belong to 
the upper spectrum. Ав the current intensity increases, 
the proportion which the waves of short wave-lengths 
bear to the total increases; therefore the diminution of 
the range of variation in the intensity of radiation will be 
more marked in ease of the visible spectrum. It is reason- 
able to conelude from the results of the experiments that 
the light —that is, the physiological effect of the radiation— 
from an incandescent lamp operated on a current frequency 
of 60 cycles per second will be very nearly, if not quite, 
uniform, but at a frequency as low as 25 the light emitted 
from an incandescent lamp certainly cannot be considered 


other than as varying between comparatively wide limita, 
and with a frequency equal to double that of the alter- 
nating current. The form of the pressure wave affects the 
amount of light. Peaked waves cause à maximum varia- 
tion and flat-topped waves a minimum, consequently the 
sinusoidal wave used in this thesis would give nearly 
average results. The higher the temperature of the 
filament and the smaller its diameter, the greater will be 
the change in the amount of light for a certain change of 
energy. 


Electric Locomotives for Mine Haulage.—The 
electric locomotive considered as a machine has many 
points in its favour for mine use. For a given hauling 
capacity it is by far the most compact of all forms of 
motive power ; it is simple in construction and convenient 
in operation. Externally, it consists of a massive cast-iron 
box without visible mechanism, a construction excellently 
adapted to the required service, as the frame serves to 
give the machine the necessary weight and protects the 
mechanism against injury in case of derailment or other- 
wise in rough mine service. Writing on the subject in the 
mining and metallurgical number of Cassier’s Magazine, 
Mr. G. Gibbs remarks that the European design of mine 
locomotive differs considerably from American practice, 
and its complexity and lack of compactness would make 
it unsuitable for general mining conditions in the United 
States. A determination of the proper locomotive equipment 
for a given time is dependent upon a variety of factors, such 
as the maximum grade over which it is desired to operate, 
the condition of the track, character and condition of the 
wagons, and a general knowledge of the haulage scheme, such 
as length of haul and output desired per locomotive. The 
importance of all these considerations will be apparent 
when it is observed that mining conditions necessitate 
extremes for grades and curvature, and that the wagon 
resistance is far greater than that found on surface rail- 
ways Thus mine grades are frequently as much as 4 to 
6 per cent., and curves as short as 15ft. radius. Wagon 
resistance varies generally between 5010. and 60lb. per ton 
weight, never falling below 20lb., and frequently exceeding 
60lb. with badly-worn loose wheels. The rails are generally 
light and in poor condition, so that the adhesion is seldom 
better than one-sixth of the weight on drivers for tractive 
effort. When the above conditions have been ascertained, 
the size and number of locomotives required to handle 
the mine output can be determined. But it should be 
understood that the capacity of a given electric locomotive is 
dependent upon the maximum and the average work required 
of its motors in a given time. In other words, a certain 
hauling power can be furnished continuously, but this will 
be much below the maximum capacity of the locomotive on 
short, heavy grades. This limitation arises from the 
heating effect of an electric current upon the motor 
windings, an effect which is cumulative, and cannot be 
dissipated faster than at a certain rate. In average mine 
service the work required of a locomotive is variable, and 
where no unusual conditions prevail it has been found safe 
to assume that the full tractive effort will not be required for 
more than 40 per cent. of the time. The rating of locomotives 
is based upon this assuniption. The actual tonnage of pro- 
ducts which can be handled per locomotive per day varies, 
of course, with the local conditions and size of locomotive. 
In many mines the same locomotive is employed for 
collecting, main haulage, and switching, and the work done 
is subject to much variation on account of time lost in 
making-up the trains. In large mines the main entry 
haulage is a distinct operation, and in such cases a 10-ton 
locomotive will readily handle to the tipple from 800 to 
1,000 ton-miles of loading in an eight-hour shift, 
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THE DUSSELDORF EXHIBITION.—I. 


Less has been heard of the Düsseldorf Art and Industrial 
Exhibition than, perhaps, its importance merits. This is, 
no doubt, owing to its strictly non-international character, 
it8 scope, indeed, a praetically limited to the produc- 
tions of the Rhine Province and Westphalia. But the 
latter fact has certainly not prevented a display which 
does credit to German enterprise and industry, especially 
in the heavy engineering and electrical sections. Опе of 
the most interesting exhibits from an electrical engineer's 
point of view is an eléctrically-driven main shaft hoisting 
machine for mines, constructed by the Aktiengesellschaft 
Bergwerksverein Friedrich Wilhelmshütte, of Mülheim.a.-d.- 
Ruhr, in co-operation with Messrs. Siemens and Halske, of 
Berlin, and described below. This plant is the first of its 
kind which has been constructed in Germany, and will at 
the close of the exhibition be erected at the Zollern II. pit 
of the Gelsenkirchener Bergwerks-Aktiengesellschaft. 

. The hoisting machine is designed to raise a load of 
4,200 kg. of coal, corresponding to six trucks of 700 kg. 
each, in one lift from a depth of 500m. (at first 280m ), 
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used if the speed is increased. Electrical energy is trans- 
mitted to the motors as continuous current at 500 volta, 
because, in addition with a buffer storage battery this 
gives а good storage of power for the very intermittent 
work, and, moreover, the gradual switehing in of the 
voltage, with increasing speed, allows of accelerating with 
& minimum losa. 

The general arrangement is, as Figs. 1 and 2 show, very 
simple. On each side of the driving pulley, and keyed 
directly to the main axle, is an electric motor of 1,400 
maximum horse-power. Outside of the motors powerful 
main bearings are arranged having automatic ring lubrica- 
tion. Instead of one single driving motor, a set of two was 
chosen, partly because by series, or parallel, control the 
maximum hoisting speed could be either 10m. or 20m. 
per second, and partly because if one motor is stopped from 
one reason or another the hoisting could be continued with 
reduced load, in order to bring the miners to bank, etc. 
By the gradual switching in of the storage battery and 
alteration of the exciting current of thb motor magnets, 
other speeds can be attained without energy losses, so 
that the attainable speeds are 2, 4, 5, 6, 8-10, 12, 
16-20 metre-seconds. Since the losses by speeds 


Fic. 1.—General View of Electrically-Driven Hoisting Plaut, Dusseldorf Exhibition. 


with a maximum speed of 20m. (at first 10m.) per second. 
With 16 effective hoisting hours per day and a depth of 
500m., the daily capacity is 2,700 tons, with a single 
unloading platform. With a double platform the capacity 
ів iner to 5,200 tons, and with three platforms to 
4,000 tons. The Koepe system of driving pulley is used, 
in which the hoisting rope passes but once around the 
pulley, and is driven by the friction of the oak lining, 
with which the groove is provided. The Koepe driving 
pulley is most suitable in the case of hoisting from one 
evel only, as the mechanical connection between the two 
cages—viz., the rope—renders a change in the relative 
position impossible. It has, moreover, the advantage of 
requiring only a very small constructional width and small 
moving masses, giving in consequence a quicker accelera- 
tion. As by this system the hoisting rope is continued 
below the 5 as tail rope, the total load is per- 
fectly balanced, and the working conditions of the motors 
are very favourable, especially during the acceleration. 
The diameter of the Koepe pulley was fixed at 6m., 
which is as small as is consistent with the durability of 
the rope and the necessary small specific pressure between 
rope and pulley, because smaller electric motors can be 


intermediate to these are very small, the machine can 
practically be run permanently at any speed. For rope 
examination the speed can be reduced to 350 centimetre- 
seconds. In front of the hoisting machine, as seen from 
the driver's position, is fixed the depth indicator, which 
shows the exact position of the cage in the shaft at any 
time, and is directly connected with a Baumann’s safety 
device. The latter prevents the maximum speed being 
exceeded, and ensures à proper diminution of speed as 
the cage approaches the bank. If the speed exceeds 
the specified maximum at any point the brake is auto- 
matically applied, the current being at the same time 
cut off. Moreover, below this safety device, and con- 
nected directly to it, is a so-called retarding apparatus, 
which automatically switches off the electric energy by 
gradually turning back the lever of the starting gear, in 
case the attendant has neglected to do this, as the cage 
approaches the bank. The gradual application of the 
voltage is attained by dividing the storage battery into 
four groups, and switching these groups in step by step, 
using small starting resistances between the groups. "The 
order in which the individual groups are switched in varies 
in alternate trips, first the one terminal of the whole 
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battery being used as the fixed motor terminal, and then the | form. These cells are charged by means of a special small 
other, or as we may say, the battery is discharged from right | boosting dynamo. The small and yet liberally designed 
to left, when the one cage is ascending, and from left to right | starting resistances are combined with the above-mentioned 
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Рта. 2. — Arrangement of Electrically-Driven Hoisting Plant, Dusseldorf Exhibition. 


when the other cage ascends. The various groups and cells 
will be thus subjected to as near as possible the same work- 
ing conditions. А small number of cells at each end of the 
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Fio. 5. —Diagram of Connections, Electrically-Driven Hoisting Plant, 
Dusseldorf Exhibition. . 


battery can be switched in individually. These are used for 
manceuvring, especially for the small movements necessary 
to unload the various stages of the cage at a single plat- 
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starting switchgear under the motor-driver's position. This 
starting gear, of cylindrical form, carries on its outer peri- 
phery the switch contacts, in front of which the rotating 
switch arm moves. The starting gear, the connection 
diagram of which is given in Fig. 3, consists of two perfectly 
separated starting resistances. At a speed of 20 metre- 
seconds each motor has its own starting resistance, but at 
10 metre-seconds, the two motors being in series, only 
one starting resistance is used. We have thus a perfect 
reserve. In addition to this, the starting resistance is so 
im s as to allow of various reserve connections being 
introduced by means of the grouping switch in the room 
above. These arrangements can be seen from Fig. 3. It 
is thus possible if one motor breaks down to continue work 
with the other, and, further, to connect either of the start- 
ing resistances with either of the motors. It is provided 
for that the work can be continued with the battery cut- 
out, in which case the two starting resistances are connected 
in series as a common starting resistance for the two motors, 
which are likewise in series. The vertical axle of the start- 
ing gear is continued upwards through thearched foundation, 
and receives its movement through a rack and pinion fron: 
the pneumatic auxiliary regulating gear in the room above. 
The latter consists in the main of two cylinders, the working 
cylinder and the dash-pot cylinder, bolted to a common 
centre block, and in which, connected simply by means of 
the piston rods, the pistons travel. These are also con- 
nected to the driving rod. The working piston is put into 
motion by means of compressed air, the dash-pot piston 
serving to damp and arrest the motion. The compressed- 
air gear is worked on the differential system, in which the 
movement of the driving piston rod is used to bring the 
valve back to its centre position. This valve gear 
is contained in the steering block іп front. he 
pneumatic engine is set in motion by moving the switch 
lever. The path of the тае piston corresponds 
exactly to that of the lever in the steering-block alot. 
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In the position of rest, the lever leans towards the 
attendant. From this position it is first moved either to 
the right or left, thereby actuating through a compressed- 
air transmission the switchgear in the rear, which deter- 
mines the direction: of rotation of the motors. Thus, when 
the lever is in the right-hand slot, the right-hand cage 
ascends, and vice versd. In addition to this switch lever, 
the steering block has a brake lever actuating the 
pneumatic brake. This brake lever has a stop, which 
only allows of its motion when the switch lever is in the 
no-current position. The pneumatic brake, distinguished 
by a brake cylinder fixed vertically in front of the hoisting 
machine, and actuating the four brake blocks by means of 
simple levers, differs very little from the usual steam brakes 
used with steam winding engines. As already mentioned, 
this can be actuated not only by the hand lever, but also by 
the safety apparatus, which. at the same time cuts off the 
current. In addition to this, the main brake lever can be 
worked through a gravity screw brake, which is fixed 
under the floor, the observer above seeing only a cast-iron 
pillar. This pillar carries the weight-releasing lever, which 
can be worked by the attendant in the case of the failure of 


The pillar contains also a winch for 


the ко brake. 
ing up the fallen weight. 
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TRAMWAYS AND LIGHT RAILWAYS EXHIBITION 
AT THE AGRICULTURAL HALL. 
( Continued. from page 46. ) 


The great number and variety, to say nothing of the 
unusual interest, of the exhibits shown at the Tram ways 
and Light Railways Exhibition opened in the Agricultural 
Hall, Islin ton,on June 30 made it impossible to deal, within 
the limited space at our disposal, with even the principal 
stands before the close of the exhibition on Saturday last. 
However, we continue our description of the exhibits with 
the knowledge that it will be of no less interest, because 
somewhat belated, to those of our readers who for divers 
reasons were unable to attend the exhibition. 

The accompanying illustration (Fig. 18) will serve to 
show what a fine collection of traction motors and other 
apparatus the BritisH THOoMson-Housron COMPANY, 


Ета. 18, — The British Thomson-Houston Company's Exhibit. 


LIMITED, of Rugby, were able to bring together. It was 
such exhibits as this that contributed so ped to the 
success of the exhibition, including as it did the latest 
type of electric traction apparatus for operating light 
railways, tube railways, and tramways. It is well known 
that the British Thomson-Houston Company standardise 
their apparatus as a bicycle, for instance, is standardised— 
that is to say, care is taken that the standard of the day 
embodies the latest improvements. In this way the 
apparatus is kept strictly up to date. But it is in detail 
rather than in general design that the apparatus is liable 
to modification from time to time, the uniform excellence 
of the essential parts of the British Thomson-Houston 
apparatus having, it may be said, been established 
universally by practical experience. Now to describe the 
exhibit. 

The car seen in the illustration (Fig. 18) is of the double- 
deck type, with reversed stairways, the body having been 
built by Messrs. G. F. Milnes and Co., Limited, of ley, 
Salop. It is mounted on two Brill maximum traction 
bogie trucks, having driving wheels of 30in. diameter, and 
20in. diameter small wheels, with 4ft. wheel-base, and 
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aft. 81in. gauge. The car provides accommodation for 
70 passengers—30 inside and 40 outside The traction 
motors shown included several different types—all of them 
ironeiad—suitable for narrow and standard gauges. Of 
special interest was a complete working exhibit of the firm's 
master control system. This system is intended for use on 
lines dealing with heavy passenger traffic, and where it is 
necessary to have a rapid and frequent service of trains 
with a high rate of acceleration; further, where trains 
must be capable of operation in either direction and 
from either end. It consists essentially of two parts: 
(1)a series-parallel controller, consisting of à number of 
electrically-operated switches, which effect the different 
combinations of the motors, and vary the starting resist- 
ance in circuit with them, and an electrically-operated 
reverse switch ; (2) two master controllers on each motor- 
car, one situated at cach end, which operate the motor- 
controlling switches and reverse switch. 

А cable connected to each master controller, and to the 
electrically-operated switches, ruus the entire length of the 
train, suitable couplers for connecting the cars being 
provided, The synchronous action of the motor con- 
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trollers on all the cars with the movement of the master 
controller handle, ensures similar resistance connections 
and motor combinations on all the cars at all times. The 
position of the master controller handle indicates to the 
operator the exact position of the motor controllers on all 
of the cars, the proper number of points being provided 
on the cap plate. The rate of movement of the 
motor controllers, and consequently the amount of 
current taken by all of the motors, is, therefore, under 
the drivers immediate control, and he is able at will to 
instantly utilise the full power of the motors in either 
direction in an emergency. In case the power circuit is 
momentarily interrupted for any reason, the system of 


Fig. 19.—Section through Bond Terminal, Steel Core Compressed. 


control provides for the immediate restoration of the motor 
and resistance connections, which were in effect immediately 
preceding such interruption, being equivalent in this 
respect to the ordinary hand controller. All current for 
the operation of the motor controllers on each of the 
different cars passes through the single master controller 
under the immediate control of the driver. The inter- 
ruption of current to the motors in the off position of the 
motor controller is ensured by providing three separate 
electrically-operated switches connected in series, any 
one of which has capacity to open the circuits If the 
train should break in two, the current would auto- 
matically and instantly be cut off from the motors on 
that part of the train not under the control of the driver, 


Fic. 20.—Steel Core before Compression. 


while his ability to control the front part of the train 
would not be affected. When the master controller is 
thrown off, both “ positive” and “negative” connections 
are cut off from the operating coils of the motor control 
switches, and none of the train wires or any of the wires 
in the train-line cables are alive. For reversing the motors 
the master controller is provided with a separate reversing 
handle, and a mechanical interlocking device prevents this 
reversing handle from being thrown unless the main handle 
is in the off position. Moving this reverse handle either back 
or forward makes connections for throwing an electrically- 
operated reverse switch, called the “ reverser,” to either 
“ forward” or “reverse” position. The reverser is electrically 
interlocked, so that it cannot be thrown when the motors are 


taking current. The operating circuit is so arranged that 
unless the reverse switch is thrown for the direction of 
car movement, indicated by the master controller reverse 
handle, it will be impossible to operate the contactors and 
get current through the motors on that particular car. 
A cut-out switch is provided on each car, so that in an 
emergency all of the contactors on that car may be dis- 
connected from the control circuit. The control operating 
current per car at 550 volte line potential is about 2:5 amperes 
for an equipment of two 160-h.p. or four 80-h.p. motors, 
the total weight of the control apparatus for this equip- 
ment being approximately 2,200]b. The system, it may 
be mentioned, has been applied with satisfactory results to 
two trains on the Central fondon Railway, while the Great 
Northern and City Railway Company have decided to 
adopt it. 

On the same stand was also exhibited in operation an 
electric locomotive of the firm’s standard L. M. 103 A-1 type. 
This locomotive seems particularly adapted for the local 
haulage of materials. It weighs 9, 500lb., and is capable 
of exerting a draw-bar pull on the level of 1,000Ib. at 
eight miles per hour. The gauge is 2ft. 6in, while the 


Fig. 21.—Rail Bond Com pi essor. 


driving motors are wound for 200 to 210 volts terminal 
pressure. The firm's type Е.К  high-tension oil-break 
switch was also shown. This switch is enclosed in an iron 
box mounted in a brick chamber behind the switchboard 
panel, and operated by an insulated lever, as shown, to 
which it is connected by means of link motion. Each pole 
has a double break, which takes place under oil When 
opened on full load, the arc will only follow the blade a 
small fraction of an inch. Connecting pieces are brought 
out of the cover of the box through insulating bushes. The 
switch is fitted with an overload tripping device, and is 
capable of opening a dead short-circuit of the whole plant 
up to 6,000 kw. with a maximum voltage of 15,000. 

Of the various other British Thomson-Houston apparatus 
shown mention should be made of a rail bond (Fig. 19) 
constructed upon a new principle, and which is claimed to 
absolutely ensure perfect arid permanent contact with the 
rail. Asin some other types of rail bonds, a steel core is used 
for expanding the terminal into a hole drilled for its recep- 
tion in the rail, but in a new manner. In the process of 
manufacture this core (Fig. 20), in the form of a doublé 
headed rivet, is cast in the terminal with its head protruding 
lin. beyond the copper. At this stage the steel core is 
nearly cylindrical between its flanges. The shank, however, 
is slightly expanded in the centre, the most effective form 
having been determined by experiment. After the terminal 
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is inserted in the hole in the rail, the steel соге is upset by 
compressing it lengthwise until its protruding ends are 
flush with the copper surrounding it. The heads, which 
are hardened, and the shank, which is very soft in the 
centre, expand in inverse proportion to the hardness of 
their various portions. By this process the copper terminal 
is forced with great pressure against the walls of the hole, 
and so perfect a contact with the rail is effected, it is 
claimed, as to preclude any possibility of electrolytic 
action, or of loosening under vibration in service. The 
form of compressor used for compressing the steel core is 
. Shown in Fig. 21. The British Thomson-Houston exhibit 
included other apparatus equally worthy of notice, 
with which, however, pressure on our space prevents us 
from dealing now. 

Messrs. CrossLEY BROS., LIMITED, of Openshaw, Man- 
chester, had an interesting exhibit, including a double- 
cylinder, inverted, vertical gas-engine of 56 b.h.p., the first 
of its kind which they have exhibited, and one of their 
smallest gas-engines—namely, of ў actual horse-power— 
also an oil-engine of 23 actual horse-power. With regard 
to the first-mentioned engine, this has two cylinders, with 
both connecting rods leading on to the same crank-pin. 
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recent addition to Messrs. Crossley's list of sizes, and is 
designed with a view to meeting the demand for an engine 
of very small power. It is capable of giving à maximum 
of 1 h.p. actual. Its consumption of gas is only in propor- 
tion to the work required, and it occupies a very small 
space, 3ft. in length by 2ft. 5in. in width. 

Messrs. JOHN I. THORNYCROFT AND Co., LIMITED, 
Church Wharf, Chiswick, of torpedo-boat destroyer and 
boiler fame, also signalised an addition to their list of 
productions by exhibiting an engine of their own design 
and make coupled to a Crompton dynamo. This engine is 
of the enclosed, double-acting, two-cylinder, compound 
type, with forced lubrication. The high-pressure and low- 
pressure pistons drive the cranks, set at 180deg., of a shaft 
without а centre bearing. This omission reduces friction, 
and gives room for a shaft bent from a bar with easy 
corners and long crank-pins, in which all surface metal is 
well hammered. The separate high-pressure and low- 
pressure piston valves are driven from opposite ends of a 
lever rocking between the guides and actuate directly 
from the high-pressure big end. Their great lap minimises 
leakage, while their inertia, balanced as regards founda- 
tions, greatly improves the turning moment. The high- 
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Fic, 22. —Single Truck Combination Type Car. 


The cylinders are 114in. diameter by 15in. stroke. The 
engine is fitted with an efficient high-speed governor, by 
means of which the speed can be adjusted at pleasure, aud 
which automatically regulates the consumption of gas in 
proportion to the load on the engine. In addition, each 
cylinder is provided with an automatic cut-off valve under 
control of the governor, which regulates the power given 
out by the working strokes, and enables the engine to run 
without cutting out ignitions down to, or below, half 
load; also with timed ignition valves, which ensure 
economical working under varying conditions, and 
prevent waste of gas. Patent safety gear to prevent the 
engine turning the wrong way at starting is further 
provided. The ignition tubes are in duplicate, which 
revents stoppage in the event of one tube breaking. 
e engine is built for giving off about 55 b.h.p. when 
working with producer gas at a speed of 250 revolutions 
per minute. Its mechanical efficiency is guaranteed to be 
not less than 85 per cent., and the variation in speed, 
including both cyclical and governing, when running at a 
load between half power and full power, will not exceed 
1 per cent. The engine exhibited was combined, by means 
of one of Raffard’s patent elastic couplings, with a Mather 
and Platt multipolar shunt-wound dynamo. The ł actual 
horse-power engine referred to above is a comparatively 
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pressure cylinder and valve chest is separate from the low 
pressure, but connected by a breeches receiver. These, 
together with a throttle and stop valve, are surrounded 
by a cylindrical lagging case, on removing the covers of 
which all covers are exposed. Steam economy is pro- 
moted by the flat cylinder ends and ports, by the deep 
pistons, and by the separator action of the receiver. Close 
speed regulation is promoted by the small volume of the 
high-pressure and low-pressure steam-chests, and by the 
ease with which the low-pressure steam can be throttled. 
On & sudden fall of load the abnormal rise in speed is 
hereby so reduced that the normal rim speed of the fly wheel 
can be increased proportionately. By a new system the 
high-pressure cut-off can be made late for overloads without 
alteration of the valve gear. Ample water relief is pro- 
vided by three relief valves in each end of each cylinder. 
Instead of mounting the crank chamber and dynamo on an 
under-bed, the dynamo bed is bolted to the end of the 
deep crank chamber. This arrangement gives a good con- 
nection under the ring of a multipolar dynamo without side 
wings, and utilises the full depth of the crank chamber as 
an oil-settling tank. The trials and experiments with this 
engine not having been completed by the makers, no figures 
are yet available as to its efficiency. 

essrs. E. GREEN AND SON, 2, Exchange-street, Man- 
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chester, were showing one of their small size fuel economisers. 
This economiser had 96 tubes, representing nearly 1,000 
square feet of heating surface. It was, moreover, of 
the high-pressure type, fitted with internal lids in the 
top boxes, the scraper gearing being driven in the usual 
way by means of an electric motor. According to a recent 
testimonial received by the firm, the saving in fuel effected 
by this type of economiser is equal to at least 20 per cent. 
Further recommendation is needless. 

The combined exhibit of Messrs. DICK, KERR, AND Co., 
LIMITED, 110, Cannon-street, London; the ENGLISH 
ELECTRIC MANUFACTURING COMPANY, LIMITED, Preston ; 
and the ELECTRIC RAILWAY AND TRAMWAY CARRIAGE 
Works, LIMITED, Preston, was well calculated to sot at 
rest the minds of those who, through ignorance, are con- 
cerned about the supposed decadence of British industry. 
The exhibit in question was, indeed, only what one 
acquainted with the extent and perfect equipment of the 
works in which the apparatus shown was produced might 
have expected ; but in the excellent workmanship of appa- 
ratus manufactured to order, and not especially for exhibi- 
tion purposes, one had actual proof that one’s trust in 
the British working-man has not been misplaced. Included 
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the two machines being carried on the same bed-plate. 
The output of the generating side is 200 kw. when supply- 
ing current at 5,500 volts, and running at 375 revolutions 
er minute, and 25 cycles per second. The motor is a 
our-pole shunt-wound machine, running at 550 volts. The 
field yoke is of high-permeability cast iron, the pole-pieces 
consisting of laminated steet cast into the frame. The 
armature is of the slotted-drum type, the core being built 
up of laminated discs securely carried on a special form 
of spider. The alternating-current generator is of the 
revolving-field type, with external stationary armature. 
The armature consists of laminated segments built up in 
and dovetailed into a cast-iron frame, the windings pane | 
star connected. The field magnets are of laminated steel, 
firmly keyed and bolted to the revolving hub, which is 
itself keyed to the shaft. The field-magnet spools are 
firmly fixed to the pole-pieces, but are readily removable. 
Several types of; controllers were also included in the 
exhibit, in which connection it may be mentioned that 
Messrs. Dick, Kerr, and Co., Limited, have introduced an 
improvement in the form of a new magnetic shield blow- 
out, by means of which the arc is drawn on to the shield 
instead of on to the contacts. Consequently no carbonising 
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Fie. 25.— Motor- alternator. 


in the exhibit were two fully-equipped tramcars. One of 
these (of which Fig. 22 is an illustration) was of the single- 
truck combination type. It was built to the order of the 
Sunderland Corporation. The main feature in the design is 
the provision of both outside and inside seats upon a single 
deck, giving also ample room for passengers alighting from 
or boarding the car. This car is built to accommodate 34 
ngers—16 inside and 18 outside—and has an over-all 
length of 30ft. 10in. over the buffer irons, and a width of 
oft. over the side sills, With regard to the other car 
shown, it may be mentioned that this was one of a number 
built to the order of the London County Council for their 
conduit line in South London. In general appearance it is 
"ау similar to the well-known “ Preston" type of car 
with Bellamy reversed stairways. It provides seating 
accommodation for 66 passengers—28 inside and 38 out- 
side. The over-all length of the car is 33ft. 6in. A new 
feature in the interior of the car is a glazed partition 
dividing the seats on each side. The plough attached is 
similar to that employed on the Paris conduit system. 
Among the other exhibits by the above firms calling 
for special mention was a motor-alternator (Fig. 23), built 
to the order of the Portsmouth Corporation, and 5 
of a continuous current shunt-wound motor direct- couple 
to an eight-pole three-phase alternating- current generator, 


of the contacts takes place, while there is a saving in the 
cost of maintenance and a reduction in the size of the 
controllers. 

Standard types of traction motors, trolleys, and 
rheostats, etc., completed the exhibit. 


Fie. 24. Section of Continuous Rail Joint. 


Tur Continvous RAIL JOINT COMPANY, 26, Victoria- 
street, Westminster, S.W., were showing samples of their 
special rail joint, the principle of which is shown in the 
section (Fig. 24). Among the claims put forward for the 
continuous rail joint are the following: It has the fewest 
possible parts ; the base-plate being an integral part of the 
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joint gives great horizontal and vertical rigidity, prevents | Messrs. ELLIOTT Bros., Century Works, Lewisham, S.E., 
any play between surfaces, and holds the rail ends in | hadan interesting exhibit of their apparatus, including several 
perfect line and surface, and, lastly, it produces a perfect | devices which could lay claim to distinct novelty. Of the 
riding track. latter, Partridge’s Sparklet fuse calls for prior notice. This 

THe BnusH ELECTRICAL ENGINEERING (COMPANY, fuse has been designed by Mr. Partridge, chief engineer 
LIMITED, Loughborough, were exhibiting two fully- of the London Electric Supply Corporation, to avoid the 
equipped tramcars, besides detached trucks, motor equip- | necessity of having fuses of great length in circuits using 
ments, etc. One of the cars (Fig. 25) was a specimen of a pressures of 5,000 or 10,000 volts, and the disadvantages 
large number built to the order of the Manchester Cor- thereby entailed, as likewise the troubles involved by the 
poration. This саг is mounted ona pair of Brush maximum | use of oil fuses. The principle of the Partridge sparklet 
traction trucks, the easy running of which is claimed to be | fuse consists in the employment of one or two ordinary 
a distinctive feature. The following are the leading dimen- | sparklets, such as are used for the making of aerated waters, 
sions of the car: length of body, 21ft. 10lin.; extreme | these sparklets being so arranged that if the fuse melts and 
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FIG. 25. — Brush Car, built for Manchester Corporation. 


length, 33ft. 44in. ; width of roof, 6ft. 10in. ; width over | an arc is formed, this arc burns away part of the metal case of 
pillars, 6ft. bin.; gauge, 4ft. 84in.; number of inside | the sparklet and allows a blast of the gas contained in it to 
passengers, 28; outside, 39. Те second car was of the | escape, and so extinguish the arc. Added to the fact that 

double-deck type, mounted on a Brush single truck of the | the liberated gas is carbonic dioxide, the sudden release of 
design shown in Fig. 26. We were agreeably impressed by | the pressure causes a great decrease in the temperature, the 
the excellent finish of these cars, the interiors being neat | pressure in the sparklet itself being somewhere about 60010. 
and effective without being too elaborate. We noticed that | per square inch. It should be noted that in the case of the 
the lamps serving to illuminate the destination indicators | fuse being sufficient of itself to open the circuit without an 
were made to serve also for the lighting of the upper decks, | arc being formed, then the sparklets do not come into use 
thereby effecting a slight economy. ‘The special features | at all. The fuses are arranged to carry two sparklets, one 
of the Brush single truck (Fig. 26) may be indicated: | at each end. One is sufficient to extinguish the arc, but 
The frame is of solid steel, supported on journal boxes by | the second is provided in case by any chance one sparklet 
eight laminated springs. The car body is carried on eight | might fail to act. This chance is a very unlikely one, and 
long-movement coil springs, and four three-quarter exten- | has never occurred, we are told, during the whole series of 
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‚ Fia. 25.— Brush Single Truck, 


sion elliptic springs, and the motor is supported on an ' experiments and trials, which have now extended over 
independent spring base. The entire load is thus live 18 months. The apparatus has been in practical use on 
weight. The oscillation of the car body is effectually pre- | circuits of 10,000 volts pressure for over a year, and 
vented by the spring distribution. "The four-coil springs | during that time has come into action on many occasions 
nearest the ends and the three-quarter elliptic springs | and never once failed to act in a completely successful 
support the car body when empty. In addition to this, a | manner. The action of the arc on the metal of the 
spiral check spring is placed at each corner of the truck, | sparklet ensures the blast of gas taking place at exactly 
to take the back-lash. The backs are supported on coil | the right place, that is to say, where the metal is burnt 
springs, which effectually prevent their communicating any | through, and the greater the amount of current through 
shock to the car body. the arc the more quickly the metal is burnt away, and the 

Mention may also be made of a recent addition to the greater, consequently, is the initial rush of gas. The 
list of Brush manufactures, which was given a prominent | accompanying illustration (Fig. 27) represents some of the 
place in the exhibit. This was a 10-h.p. light petrol sparklets used in their natural size. A working model 
motor carriage, geared up to 30 miles per hour, and weigh- : of the fuse was shown in action at the exhibition. 
ing completely equipped for service 15cwt. The fuse employed consisted of a small piece of 
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copper wire, No. 40 S.W.G. and about zin. in length, 
between the terminals. This fuse was connected directly 
across the high-tension side of a transformer having а 
difference of potential of 2,500 volts between its terminals. 
The low-tension side of the transformer was connected 
through a double-pole switch, an indicating ammeter, 
and a small amount of resistance (in order to prevent 
trouble on the rest of the circuit) to the 100 volt alter- 
nating mains of the Islington Vestry. This model 
fuse was actually dealing with about 20 kw. at 2,500 
volts. Its action was interesting to watch, the sparklets 
being infallible in their action either way up. We under- 
stand that several types of the fuse are being put on the 
market by Messrs. Elliott Bros. The * Century Test Set 
(Fig. 28) was shown by the same firm. This set of standard 
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Fia. 27. —Sparklets, natural size. 


instruments has been specially designed to afford а con- 
venient means of making aecurate measurements of current 


and pressure over large ranges, and also measurements 
over a considerable range of resistances. In Fig. 28 the 
instrument is shown with the 600-ampere shunt coup]ed 
up to two leads, and the switch on the instrument opened. 
The apparatus is supplied in two portable cases. One 
contains an indicating instrument in the form of а Weston 
low-reading voltmeter, a switch for changing over the 
instrument terminals for the measurement of either current 
or pressure, the necessary series resistances for the 
pressure measurements, and the two smallest shunts which 
are employed in the measurement of current, while the 
second case contains the two larger shunts. 
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Ете. 28. — Century TestiSet. 


HIGHFIELD AND BEETON'S patent speed indicator for 
electric tramcar work also deserves mention. This appa- 
ratus consiste essentially of а small magneto generator 
attached directly to the motor frame, and two indicating 
instruments, one on each platform, the scales of which are 
calibrated to read in miles per hour. These instruments 
can be fixed in the most convenient position, so that the 
motorman can see the speed at which the car is travelling 
without altering his position. 


(To be concluded. ) 


THE CONVERSION OF SINGLE-PHASE INTO 
MULTIPHASE STATIONS. 


BY STAINER HUTCHINS. 


Owing to the increased demand for power, and the fact 
that the emall power users are at last realising the advan- 
tages of electricity over steam, gas, or oil, the engineer of 
the single-phase station is in an awkward position. He 
finds he is unable to supply single-phase motors that will 
satisfy the wants of the power users. Although it is 


contrary to the statement made by some engineers, single- 


9 7755 motors leave much to be desired when they have to 


e frequently started and stopped. Proof of this will be 


found in the great number of small power users installing 
their own engines, generators, and motors. If it is not the 
fault of the single-phase motor, then it is the high price 
of current, but if the user can generate his current cheaper 
than ean be supplied from the central station, then the 
centralising of generation is а myth— which is ridiculous. 


It is only fair to add in defence of the single-phase that 
for lighting and continuously-running motors it willcompare . 
very favourably with any other system. 

If а motor load is to be captured, the engineer must 


guarantee to supply the current at the same price as the 


power user can generate it, and supply motors or current 


Fic. 1. 
that will drive motore, the behaviour of which must equal 


а continuous-current motor. If this is to be done, it is 
evident the station must be converted from single-phase 
into multiphase or continuous, as multiphase is equal, if 
not superior, to continuous ; and converting to continuous 
would mean the scrapping of the single-phase generator. 
Continuous may be counted out of the running. 

It has been stated that a single-phase copper armature 
may not be converted into a multiphase one. This state- 
ment is wrong. А copper armature may be as readily 
converted as an iron one. This will be seen on referring 
to Fig. 1, which shows a method of converting a Ferranti 
ipi Ды hase into a two-phase, the dotted lines showing the 
coils of the second phase. Fig. 2 shows an iron armature 
converted. 

It is not, however, necessary to convert the whole of the 
plant to transform the station into a multiphase one. All 
that is necessary is to instal a multiphase set or convert an 
old set and allow the existing single-phase machines to run 
on each phase when the load demands it, the multiphase 


Fie. 2 


machines acting as a coupling, and so keeping the phase 


angle constant. If the two-phase system is adopted, the - 
switchboard may be split, one-half on each phase, with an 
extra switch for each machine converted. The switches 
need not be linked, as each phase may be taken out of 
parallel separately. To convert the transformers would 
mean rebuilding, and in most cases new coils in place of 
the old ones, also an additional coil for the sccond phase, 
and the iron is probably aged ; therefore it would be better 
to instal new ones, considering their comparative low cost. 

The next consideration is the conversion of the cables. 
If the two-phase single-return system is adopted, and the 
existing system is high-tension feeders with low-tension 
network, then, where here are two feeders feeding the one 
point or chamber, one of these may be used on each phase, 
the low-tension network being treated in a like manner. 
Where there is only one feeder per chamber, one phase 
may be fed at one chamber, the second phase at another, 
and so on ; this would mean the lacing of the low-tension 
network—i.c., one phase circuit running with the other 
phase circuit—which would be a great disadvantage in 
case of a fault. The best method, where there is but one 
feeder per chamber, is to lay another especially as the 
load is always rising. The second cable will be a bi-con 
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ductor concentric, the outer of the new and the old being 


coupled together and acting as a common return. 


o convert the machines into three phase would mean 
the addition of two sets of coils, one set per phase, and 
pracing them 120deg. in advance of each other; also new 

igh-tension feeders ; on the low-tension side, the addition 
If the 
outer of a concentric cable is used for one phase, it must 
be remembered the insulation will have to stand the 
pressure of one phase to earth. By installing converters 
or motor-generators in the sub-stations, the single-phase 
may be converted to continuous or multiphase for distribu- 
tion on the low-tension network. This system is not to 
be recommended, considering the low cost for converting 


of one wire where two separate wires are used. 


the station into a multiphase one. 
———— a: aena 
GYROSTATIC ACTION AND ITS BEARING ON 
CERTAIN POINTS OF ENGINEERING DESIGN. 
BY W. R. KELSEY, B.SC. 


The stat in its most usual form consists of a disc, 
the axis of which is carried by gymbals (Fig. 1), which 


permit rotation of the disc about its axis in any plane. As 


thus made it possesses the remarkable property of apparently 


Fie. 1. 


defying the force of gravity and contradicting Newton’s 
law as to the equality and opposition of action and reaction. 
For if the disc be set swiftly rotating in a vertical plane, 
and the whole contrivance be Aai from a point on 
the inner ring, as in Fig. 1, the centre of mass does not, as 
in ordinary cases, fall to a position vertically below this 
point. On the contrary, the axis remains almost horizontal, 
but the whole thing rotates slowly in a nearly horizontal 
plane, moving more rapidly and sinking only when the 
disc slows down. Again, when the disc is rotating, if 
either ring be turned, a force rotating the other in a 
perpendieular direction is the general result. 

Though these actions are widely known, elementary 
explanations of their cause have not been often published ; 
indeed, the fact of the gyrostat affording an excellent 
example of the application of Lagrangian equations and 
cyclic co-ordinates appears to have usually protected it 
from meaner methods of attack, though quite susceptible 
of simpler treatment. Reduced to its simplest form, the 
point to be investigated is the nature and magnitude of 
the forces called into action when the plane of rotation of 
a revolving mass is turned through any angle. Consider- 
Ing, then, a body rotating about an axis, o » (Fig. 2), with 
velocity 0 – 6 and 0", denoting respectively angular velocity 
and acceleration, with similar symbola for other angles, 
let А A’ represent the circular path of any point in it. 


If the axis be rotated with a velocity $', the plane of the 
body's rotation at the end of a short time d! will have 
turned, through an angle ф d t, and the path of the point 
may be represented as А B, the angle S dt being shown 
large for clearness, but in reality being infinitesimally small. 
But by the ordinary rule for resolving vector quantities a 
rotation 6 in the plane A B is equivalent to a rotation 
Ө cos (& dt) in the original plane, А А’, and another 
0 sin ($ d !) in the perpendicular plane, AC. This, indeed, 
is obvious when ¢’ is less than Ө for the intersections of pro- 
jected points on A A’ and А C reached simultaneously when 
the respective velocities, as stated, lie upon A B. (The 
motion is equivalent to these components, not actually their 
resultant. The actual path traversed by a point perform- 
ing rotations in perpendicular planes with velocities w and 
w ir given by an equation of the form 


х= К (cos of + cos w — t), 
у = К sin of, 
z= К sin о, 
а screw-like kind of curve on а circular pitch line). During 


the interval d t, therefore, the body has acquired a velocity 
Ө sin ( d t) in the plane A C—that is, an angular accelera- 


tion V" equal to EU has been in operation. It 


is simpler to consider the angular momentum im- 
pressed on it in this plane; and this, if its moment 
of inertia about the centre of rotation be denoted 
by I, is I 0 sin (0 d f). But angular momentum 
equals the product of the torque and time, hence the 


B А 


Fic. 2. 


I 8 sin (S d f). ER 
dt E: 


corresponding torque is equal to 
d tis a very short time, to I 0 &. Though this torque ів 
indireetly impressed, the body exerts a direct reaction, 
and produces an equal torque on the axis in a counter- 
clockwise direction in the plane А C perpendicular to 
that in which the axis is rotated. If motion under this 
torque is prevented, the torque applied to the axis 
originally to produce the velocity ф is precisely the same 


as if the body were at rest in the plane of 0; or, exceptin 


the initial acceleration, is simply equal to the frictional 
resistance opposing & 

If the axis о о is free to rotate under the torque I 6’ ф, 
let the moment of inertia of the body about the new axis 


of rotation be Г, and let Ч” denote angular velocity in the 
plane А D. "Then 


I9 % dt =I d t, 


and at the end of the period d ż 


I 
vy" = 284, 
r^? 


but, reciprocally, this rotation of the axis gives rise to a 

torque, I 0' Y", in the plane of Ө and opposing . Hence 

the torque necessary to produce the rotation @ is now, 

neglecting friction, I' 9" + I Ө Y, or substituting for W’, 
j 2 : е . . 

I 0" + d 0) $ If the axis o o, instead of rotating in a 


L 


plane, be constrained to do so about the axis o A’ under 
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the component of the torque I 6 , the torque impressed 
on it in the plane of 0 is now 


re-r (10 % sin Ө сов 0+ t 


and the small effect of gravitation when the body is sus- 
spended, as in Fig. 1, becomes intelligible. 

It is evident that the torque I 6 may become 
extremely great, if I or 6 be sufficiently large, for even 
small values of ф ; and in the case of high-s machinery 
on ship-board the stresses во produced are by no means 
always negligible. In the main engines, as also in those 
driving fans, pumps, and refrigerators, either the speed or 
the moments of inertia are relatively small, but in the 
electric plant the speed is generally high and the moment 
of inertia of the armature considerable. If, for example, 
the armature and outer bearing of а dynamo be as in 
Fig. 5, and the former be rotating at 400 revolutions per 
А . 2x 400 
minute, 6 is 
52:5 pound-feet. The value of the moment of inertia, I, 
may be approximately found by multiplying the mass of 
the core and winding i. e., its weight in pounds divided 
by 32, by the square of the mean radius from the centre 
line of the spindle. 

In estimating , which must be taken here as the 
maximum angular velocity which may be impressed on the 
vessel, some experience of the class of ship is necessary ; 
the natural period of it& motion would give only a small 
value, but as the dynamo shaft usually runs fore and aft, 
the greatest angular velocity and stress would arise if the 
head or stern were struck to starboard or port by an 


, or 420, and I is approximately 


Fie. 3. 


oblique sea. The value of ф due to this cause would 
probably on occasions be considerable. Taking ф as 09 
per second, the torque tending to rotate the shaft in a 
vertical plane round the centre of the armature is 


52:5 x 420 x 09 = 1,230 pound-feet. 


5 this as opposed by equal forces on each end 
of the shaft, the increase of pressure on the bearing 


is or or 410lb., and the increase of bending stress at the 


shoulder between commutator and armature is 410 x 13 
= 5,300Ib. 

An example coming under the writer’s notice was that 
of a flywheel 4ft. in diameter, 8in. wide, 5in. deep in the 
rim, rotating at .500 revolutions per minute. Неге 6 
is 51:5 and I about 100,000 inch- pounds. Taking & at 09, 
as before, the torque is 100,000 x 315 x 09 = 234,000 
inch-pounds. In this case the armature spindle was 
restrained from longitudinal movement only by the 
coupling bolts, and the wheel was driven from a web 
between the coupling flanges. The average distance of 
the coupling bolts from the axis of gyrostatic rotation 
was 4:5in., and consequently the tension on them would be 
21,000lb. were it not for the resistance to crushing of the 
metal of the boss into which the flanges were recessed 
about an inch; as this, however, was an easy fit, the relief 
afforded by it is uncertain. 

It thus appears that, apart from its curious action and 
theoretical interest, gyrostatic forces may attain magni- 
tudes not unworthy of attention by tho designers of 
machinery subject to its influence, 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Љое shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to 5 mistakes as 
to symbole, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


499. Describe the best means for testing the resistance of rail return 
of an electric tramway where the earth leakage is considerable. 
Also the method of bond test, with description of instrument 
for same. —J. C. 

500. А road six miles long, and кош 
electric tramway is laid, is to be lighted by means of incandescent 
lamps attached to the tramway poles. Current is supplied to the 
tramways in the usual way at a mean voltage of 500 volts from 
a distributing sub-station sitnate midway between the ends of the 
tramway. One 16-c.p. lamp is to be attached to each pole, and 
penalties will be inflicted if the lamps are not maintained alight 
according to contract. Consider the relative advantages from the 
tramway company’s qon of view—they having to supply current 
free and supply and lay and maintain all cables, fittings, and 

. lam f the following methods: (а) two lampe in series between 
trolley wire and earth ; (0) two lamps in series between tramway 
feeder and earth ; (c) five lamps in series off separate lighting 
distributors run direct from the sub-station ; (d) five lampe in 
series run off separate distributors laid in three sections, each of 
two miles, and each section fed at its centre point with boosted 
current direct from sub-station. By earth in (a) and (b) is 
meant the rail return. —C. J. 

ANSWERS, 


Questien No. 493.—Since the speed of an induction motor depends 
upon the periodicity and the number of poles, what advantage is 
obtained бу increasing the field flux ? 

Best Answer to No. 493 (awarded 10s.).—The flux of an 
induction motor running at a given periodicity can be 
increased either by raising the supply voltage or by 
reducing the number of stator conductors per phase, for 

Total flux E.M.F. per phase x 108 


per pole stater conductors x periods рег x constant 
per phase secon 

The effects of increasing the flux in either of these ways 
are: (1) to increase the magnetising current approximately 
in proportion to the flux, and consequently lower the 
power factor of the motor at all loads, but more especially 
at light loads: (2) to increase the maximum torque which 
the motor will stand before stopping, roughly, as the 
square of the flux ; (3) to reduce the slip, for a given load, 
approximately in proportion to the increased flux, since 
the rotor conductors need not cut the increased flux so 
often per second in order to have the same current induced 
in them ; (4) owing to the increased stator iron loss at the 
higher flux, the efficiency, of the motor is reduced at all loads. 

On the whole, therefore, an increase in flux would be an 
advantage if the motor were intended to start with large 
torque and to run safely at considerable overloads, whilst 
if the motor is not likely to be subjected to heavy over- 
loads it would be advantageous, on the score of efficiency 
and power factor, to keep the flux down. At the same 
time this reduction must not be carried too far, or the 
power factor will begin to fall off тап owing to the 
increased magnetic leakage set up by the larger number of 
stator turns, or by the large current carried by the existing 
stator turns. Manufacturers of induction motors usually 
have several standard stator тоша for each size of 
motor carcase for a given voltage and periodicity. These 
windings give different amounts of flux, and enable the 
motor to be arranged for different conditions of work, 
ranging from crane or traction work, with its heavy over- 
icad, to ordinary machine tool or factory driving, in which 
good efficiency is of more importance than a specially large 
overload capacity.—Q. 


the entire length of which an 
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Answer to No. 493 (awarded 55.).—The advantage 
gained by increasing the field flux of an induction motor 
18 to increase the torque at starting. This can easily be 
seen from the following mathematical results : 


Let Q angular velocity of the magnetic field (radians 
per second) ; 
w=angular velocity of rotor (radians per second); 


then slip = (Q — о) radians per second. 
. induced E. M. F. in the rotor at any speed 
= =N (2 55 w), 
where N = field flux. ч 
N (Q — о) 


г. current in rotor = С, == 
| MRE + L? p? 
where R = resistance of rotor ; 
L = self-induction of rotor ; 


p= € x periodicity of supply. 
Also, torque exerted on rotor conductors = C, x N x cos 4, 
where tan ф = a 
At starting we have 
Q 
torque = N?. Ra Lp cos ф. 


Thus it can be seen that the starting torque is proportional 
tothe square of the field flux. If the field flux is doubled, 
the starting torque is increased fourfold. 

Due to the large value of p at starting, ¢, the angle of 
lag of rotor current, is very large, cos ¢ is very small, and 
therefore the torque at starting works out to a very small 
quantity. It is therefore necessary that this should be 
increased 16 could be done either by increasing the field 
flux as shown, or (as is usually done in praetice) by 
diminishing ¢, by putting additional resistance in the rotor 
circuit at starting, and cutting it out as the rotor runs up 
to speed.—A. P. Youna. 


Answer to No. 493 (awarded 5s.).—In induction motors 
the torque is proportional to the product of the magnetic 
flux through the rotor and the rotor current, and also to 
the cosine of the angle of lag of the rotor current, which 
is small at all loads between maximum and no load when 
once the motor has started. 

Let N = the magnetic flux through rotor ; 

C = the rotor current ; 
$ = the angle of lag of the rotor current ; 
T = torque of motor ; 
V, =angular velocity of rotating magnetic field of 
stator ; 
У, = angular velocity of rotating magnetic field of 
rotor ; 
Vi – V, = the slip; 
. slippage; 

У, І 
then TNC . 

Hence it follows that by increasing the magnetic flux in 
the stator, we increase the torque. For the same load, 
increasing the flux will decrease the rotor current, C, as 
the torque is constant for а constant load if the speed is 
the same. 

Going back to the formula T = N C x 4, if N is 
increased, C must be decreased to keep the equation equal. 
If C is decreased, the slip (V, — Ү,) cannot be the same, 
because the voltage of the rotor current depends upon the 
slip, and the current is proportional to the voltage. There- 
fore, as the slip decreases the motor would run more nearly 
in synchronism with the rotating magnetic field of the 
stator—i.e., there would be a slight increase in the speed for 
the same load if the field flux is increased 

The main advantages are: (1) a smaller motor can be 
used to supply the same power ; (2) increase of power for 
the same current in the rotor; (3) the speed is more constant 
on low loads.—A. J. M. 


Answer to No. 495 (awarded 5s.).—By increasing the 
field flux we increase the power that can be got from the 
rotor for a given drop in the speed, and hence increase 
the rating of the motor. With a weak field, for example, 
we might only be able to get 10 b.h.p. from the motor for 


а 10 per cent. drop in the speed of the rotor, whilst if we 
doubled the flux we would be able to get nearly 40 b.h.p. 
from the motor for the same percentage drop in ite тее 
The algebraical equations giving the torque and power 
for an induction motor running at а given 8 are 
very instructive. The following formule are proved in 
Hospitalier's * Formulaire Pratique de l'Electricien, 1902," 
for an induction motor with a squirrel-vage rotor: 


Р = То, . (1) 
п FZ w 
EI mE (2) 


The field is supposed to turn with angular velocity w, 
and the rotor with velocity о, and 

Ww = 1 = . 
P is the “ brake power got from the machine in ergs per 
second, T is the torque in dyne-centimetres, n the number 
of rotor bars, 7 the resistance of a turn, / its self-inductance, 
and F the maximum value of the flux of induction through 
the turn. It will be seen from (2) that the torque is 
directly proportional to the square of the flux density, and 
hence from (1) for a given drop of speed the rating of the 
motor depends on the square of the flux density. There- 
fore, if we wish to design a cheap and efficient machine, it 
is of 91 greatest importance to have a high flux density. 
J. C. R. 


Answer to No. 493 (awarded 5s.).—It is not absolutely 
correct to say that the speed of an induction motor is 
directly dependent upon periodicity and number of poles 
alone. As a matter of fact, the torque the motor is 
exerting is also a matter of considerable importance. The 
speed decreases as the torque increases. In fact, the case 
of an induction motor is somewhat analogous to that of a 
direct-current shunt motor. This decrease in speed—in 
the case of an induction motor—beyond that given by the 
number of poles and the frequency is termed the “slip.” 

Now, the action of an induction motor may be stated 
thus: Alternating current is put into a stator. This 
produces an alternating or rotary flux es the motor is 
single or multiphase. The motor having coils wound on : 
it is, therefore, practically the secondary of a transformer, 
of which the stator is the primary. The amount of the 
induced E.M.F. in the rotor coils is dependent, firstly, on 
the speed of rotation of the field, and, secondly, on the 
field flux. The effect, then, that ultimately obtains (as will 
be seen from a consideration of Lenz's Yaw) is that the 
rotor rotates in the same direction as the stator field. The 
difference in linear velocity of the stator field and the 
rotor is, therefore, a measure of the lines cut in unit time. 
This, then, is also a measure of the E.M.F. induced in the 
rotor coils and of the current circulating in them. The 
watts used in this way in the rotor, neglecting C? R, eddy- 
current, frictional, and other losses, appear at the pulley of 
the motor. Hence it will be seen that the effect of loading 
the machine is to make the rotor lag behind the field in 
order that its conductors may cut the field toa sufficient extent 
to generate the necessary watts for the load put on. 

Now, from the foregoing it will be seen that if the field 
is strong, the decrease in speed of the rotor will not be as 
great as if the field were weak. Therefore, the advantage, 
as regards the speed question, is that the “slip” will not 
be as great in the case of a strong field as in that of a weak 
field. Also, to quote Jackson’s “ Alternating Currents and 
Alternating-Current Machinery,” “а reasonably large 
value of N, with a proportionate iron section, increases 
the no-load losses, but increases the full-load efficiency as in 
the case of a transformer.”—T. T. 

Question Мо. 494.— What are the benefits of carbon breaks on 
switchgear? Is the resistance of the carbon of any practical 
value! What principles should guide one in designing such 
„breaks, and how would you determine the necessary size of 
carbons for breaking a given load! 

Best Answer to No. 494 (awarded 10s.).—The sole object 
of carbon breaks on switchgear is to protect the main 
switch contacts from the very destructive effects of the 
temporary arc formed when opening а circuit on heavy 
load. The effect of the arc on carbon contacts is found to 
be less destructive than on metal, as the carbon does not 
fuse and become mis-shapen to the same extent. In design- 
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ing switchgear it is not sufficient to consider the full-load 
current only, but the fact that in emergency the circuit 
may have to be broken many times, the usual load must 
also be taken into account and а good margin left. The 
resistance of the carbon blocks would at first sight appear 
to be advantageous, as tending to reduce the current before 
the final break. In actual practico, however, this resistance 
i8 found to be a serious drawback. 


Consider the case of a switch carrying a heavy current, 
the first motion of the switch opens the main contacts, but 
owing to resistance there is an appreciable potential 
difference between the carbons, and consequently a serious 
tendency to arc across the main contacts. This has led 
engineers to incorporate in their designs an intermediate 
contact, constructed of strips of metal, easily and cheaply 
renewed. This intermediate contact is sometimes distinct 
and sometimes forms part of the carbon break, in which 
latter case it is often only the man who designed the 
switch who is really aware of the importance of this 
feature, or even of its existence. There is no fixed rule 


Fic. 2. 


with regard to the area of carbon breaks, but bearing in 
mind the fact that resistance is a serious defect, this area 
should be as large as can be conveniently worked in with 
the general design. Good practice is to make it something 
over half the area of the main contacts. The carbon 
blocks should not be thicker than is consistent with 
strength, and must be carefully fitted so as to avoid risk 
of fracture through setting up unequal stresses. The 
figures show two t of switches with carbon breaks as 
manufactured by Messrs. Cowans, Limited, of Salford. 


Fig. 1 shows an automatic cut-out, and is a good example 
of the class in which three distinct contacts are used ; in 
Fig. 2 the intermediate break forms part of the carbon 
break, and is not so prominent. Go. D. Leys. 


Answer to №. 494 (awarded 5s.).—Carbon breaks are 
placed on switches to preserve the main contacts from the 
destructive effects of the arcs on breaking circuit. The 
main contacts are arranged to break before the auxiliary 
carbon breaks, as shown in sketch, and by this means the 
arc takes place between these easily replaceable and less 
costly portions of the switches, and the main contacts are 
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thereby kept clean and free from pite, etc. The auxiliary 
breaks on switches are always made of carbon or a metal 
with a high fusing point, so that they will not be so easily 
destroyed by the arc on breaking circuit. 

These contacts are often put on switches for breaking 
inductive circuits (where non-inductive breaking resistances 
are not used), such as a series of arc lamps, dynamos, and 
motor fields, etc., and the arc can then be drawn out on 
these contacts, which is equivalent to inserting a resistance 
and prevent excessive pressure due to self-induction. 

The resistance of the carbon is of very little importance 
as compared with the resistance of the arc on breaking 
circuit. 

The chief principle to be observed in designing carbon 
breaks is stability, as the switches will usually be closed 
rapidly and the carbon is so liable to fracture, and if this 
happened the main contacts would be damaged ; therefore, 
they should never be made flimsy, but have plenty of 
material in them, and be as well supported as posaible. 
They should be easily renewable, and a slight pressure 
obtained by means of springs to keep them in contact. 
Ав the carbon only remains in circuit for а moment, the 
current density may be carried very high, say 500 amperes ` 
to the square inch on large switches, but stability determines 
the size on small ones.—C. HERBERT. 


Answer to No. 494 (awarded 5s.).—On switchgear the 
main contacts, which consist of copper or some other 
suitable material, are separated before the carbon contacts 
leave one another, so that the arc takes place between the 
two carbon blocks. By this means the main contact 
surfaces remain unburnt. The carbon blocks burn, but do 
not melt like metal contacts, so that lumps are not formed 
on them, and there is no tendency for them to fuse 
together in the operation of the switchgear. The cost 
of replacing the carbon blocks is nothing compared with 
the cost of having to replace the main copper contacts. 
The resistance of the carbon is of value in motor- 
starting switches, by having a carbon brush a little 
in advance of the main brush, on a separate path. 
When cutting the resistance out of circuit, the main 
brush is saved from being burnt. Also the carbon 
brush having a greater resistance per square inch of 
contact surface than the metal brush, practically two steps 
are obtained for each step of resistance in the switch; by 
this means the motor gets the increase in voltage more 
gradually than if there was only a metal brush on the 
switch. Suitable sizes for the carbon can only be found 
from practical experience. The point at which the carbons 
leave one another should be as wide as possible, so that a 
wide surface is exposed to the arc. Carbons 2}in. wide 
and jin. thick have been used on a switch breaking 1,300 
amperes, and found satisfactory.—C. G. 
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HONOUR TO WHOM HONOUR IS DUE. 


It is а great pity that many eminent men fail to 
recognise the sphere of life in which they are eminent, 
and are always seeking to shine in spheres they do not 
adorn. Mr. Henniker Heaton has done exceedingly 
valuable work in one direction, but that experience has 
not fitted him to become a judge in questions relating 
to wireless telegraphy. His interposition in the corre- 
spondence between Prof. S. Thompson and Lieutenant 
Solari does not redound to his credit; rather the 
contrary, showing most conclusively to those familiar 
with the question his want of familiarity with it. 
It is not our wish, nor is it necessary that we should 
attempt to decide the questions in dispute. The exact 
position of Mr. Marconi in relation to wireless telegraphy 
is not a question which can at present be solved, nor is it 
necessary that it should be solved. The misfortune attend- 
ing the introduction of all improvements is that the credit 
should be almost equally divided between two parties, and 
this is exactly what the friend of either party fails to see. 
On the one hand we have the inventor to whose labours 


the germ of success is undoubtedly due, and we are fain 


to believe that to him the thanks of the world are due 


in a greater measure than to his successor or con- 


temporary who utilises the germs he has discovered. 
Hertz, Lodge, and others were, or are, devotees to what 
may be termed pure science. Their work is laboratory 
work. Their proofs can go no further, and need go no 
further, than to show successful experiments. Mr. Henniker 
Heaton seems to place no value upon this, and to give all 
credit to the man who successfully applies on a larger scale 
the apparatus these men proved successful in the laboratory. 
On the contrary, we prefer to give and to demand for the 
man who searches the recesses of nature and grasps some 
secret from these recesses the greater share of praise than 
we should give to the man who, once the secret has been 
placed in his hands, devotes money, time, and attention 
to the moulding of nature’s process to the welfare of 
humanity. The latter deserves great credit, the former 
deserves the greater credit. To maintain that the work 
of the one is pre-eminently valuable and the work of 
the other valueless, is to maintain what is nonsensical. 
The worker in the laboratory places weapons in the 
hands of the worker in the field of applied science 
which enables the latter to develop from the crude form 
an apparatus which shall be more or less perfect, but it is 
not too much to say that were not the crude idea put into the 
hands of the worker, the successful apparatus would never 
by him be given to the world. Prof. Silvanus Thompson, 
so far as we can read his letters, or so far as we can under- 
stand his reasoning, does not attempt to detract from the 
credit which is to be given to Mr. Marconi for the latter's 
wonderful success in all the practical work appertaining to 
wireless telegraphy. All that Prof. Thompson does is to claim 
credit for those workers who have placed the germs of success 
in the hands of the practical man. It must never be 
forgotten that so far as the world’s pecuniary reward goes, 
the practical man receives of it, if successful, an abundant 
share, while the student of the laboratory gains nothiffz 
but scientific fame and a seat in the ranks of the Royal 
Society. Why Lieutenant Solari, why Mr. Henniker Heaton, 
should be so rabid in detracting from the claims of the 
pure scientists it is difficult to see; but history is simply 
repeating itself. Time and again similar claims have been 
made in other directions, and in a similar most uncalled-for 
manner. Take the case of a professor who delegates 
a certain research to one or more of his students. The 
students do the investigation, they obtain the results, 
but we think the professor justly claims the credit. Not 
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one of the students would have entered upon the investi- 
gation of his own accord, and, therefore, the credit which 
is due to him is purely the credit which is due to a 
workman, or, rather. to a draughteman who has designed 
a machine to fulfil the suggestions of an employer. 
Again we say the greater credit is due to him who 
initiates, and this need not lessen or stint the praise 
to him who makes practical. Herein, therefore, seems 
to us to -be the whole pith of the controversy which 
ought never to have arisen. The friends of Marconi 
claim too much and disparage the original work of 
others, while a little consideration would show that 
the work of both parties was necessary to bring the 
matter to a successful issue. What does Mr. Marconi 
suffer if in his experimental researches to make wireless 
telegraphy practical he utilises in combination the 
suggestions or the detail apparatus designed and 
suggested by others? It is perfectly evident he grasps 
the value of the detail, and he utilises it for the 
benefit of humanity.. There is is no necessity, then, 
for him to suffer, nor is there necessity that ho should 
disparage those who suggested the detail, and, there- 
fore, assisted in the consummation of the great work. 
He has done more by his energy and perseverance to make 
this system of telegraphy known to the world than most 
or even than all other investigators combined. Let him, 
therefore, have the credit which is due to him for that 
perseverance and success, while at the same time let us 
give those who have suggested modifications in details the 
credit which is due to them for their discoveries. 


CORRESPONDENCE. 


One man’s word is no man's word, 
Justice needs that both be heard.” 


UTILISATION OF PEAT BEDS. 


SIR,—l observe that you quote from a letter of Sir R. 
Sankey to the Times on a new era for Ireland, to be 
brought about by the utilisation of her peat beds for 
the production and distribution of electricity. This 
identical project was first set forth (and originated) 
by me in an article in the Nineteenth Century for 
December, 1894, where I pointed out that the highlands 
would benefit in the same way. The project attracted 
notice in Ireland, etc., at the time, and I believe the idea 
has not been lost sight of there or elsewhere. Plans of the 
kind have since been mooted for the peat beds of Sweden 
and Canada. Such an idea, once planted, does not perish, 
and soon or late bears fruit. Sir R Sankey was chairman 
of Public Works in Ireland for 12 years, and probably 
either saw the article or had his attention called to it by 
the Irish journals or in conversation.— Yours, etc., 


Croydon. JOHN MUNRO. 


CARNARVONSHIRE POWER SCHEME. 


ADDRESS BY SIR WILLIAM H. PREECE AT 
CARNARVON. 


On Monday Sir W. H. Preece, K.C.B., delivered an interest- 
ing address at Carnarvon at a largely-attended meeting of the 
magistrates, county councillors, and other public men interested 
in the installing throughout the county of electricity for light- 
ing purposes, traction, and power. Mr. W. A. Darbishire, 
J.P., presided. 

Sir Wm. Preece explained that the meeting was the outcome 
of an interview he had a fortnight ago with Mr. Charles H. 
Rees, of Carnarvon, who called upon him to seek his co-opera- 
tion in connection with a small tramway scheme. Не (Sir 
William) then pointed out that he did not think it worth while 

ing much time on a small undertaking of the kind, 
and that if the practical application of electrical energy 
to useful purposes was to be extended in Carnarvon- 
shire, those who were interested in the matter throughout 
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the county should be called Ps gr so that some really 
practical and useful step might be taken. He wished 
particularly to point out to the people of his native county that 
we were now in astate of transition as regards theapplication of 
electrical industry. They had been going on for many years under 
great reatrictions—not legislative restrictions, but restrictions 
of another kind, but now they were emerging from the infantile 
stage, and were really reaching a very practical commercial life 
of electrical industry. The electric current was so cheap, so 
convenient, and so safe, and the apparatus generating it occupied 
such small space, that one might say that of all the forms of 
energy there was nothing so convenient as electricity. He did 
not know whether anybody knew the exact quantity of energy 
used in that county, but, from the estimates he had been able 
to form, it represented at least 20,000 h.p. 16 was only 
when there were large stations and large engines that great 
economy in fuel could be secured. He wished to impress 
upon them that to get up electrical energy as cheap 
as it can be got they must have large stations. If they 
frittered away their capital and their fuel in small stations, they 
showed a great want of what he might call commercial economy. 
Wallsend produced its electrical power at 4d. per unit; 
L'andudno was one of the next lowest, being a llttle over 
lid. per unit. If Llandudno, Conway, Bangor, Oarnarvon, 
and their other borough towns amalgamated to generate their 
own electrical energy in one spot, they would save a third of their 
capital, and they would get their electricity generated at one- 
third of the price. In that county there was & great deal of 
water running to waste, and much had been said about the 
utilisation of their waterfalls. In all such cases it wasa question 
of pounds, shillings, and pence, and when the value of water 
power was considered they had to take into account the capital 
expended in hydraulic works to render it possible to obtain the 
water power. Two years ago there was a scheme brought before 
Parliament called the West Highland water scheme, it 
being proposed to distribute 40,000 h.p. from the head of 
a Scotch lock. It was shown, however, that the cost of 
carrying out the works—the payment for the rights, the dams 
to be built, and so on—would absorb two millions of money, 
and the interest on the money would be much greater than 
the total cost of the coal required to produce the power. Of 
course, that upset the scheme, and it would upset any scheme 
if it was not carefully considered. There were not many water 
sources ia the cóunty large enough to secure the water power 
they wanted, and they had to consider how far the generation 
of power, either by water or by coal, could be carried on on 
commercial grounds. This wasa matter he had very thoroughly 
gone into. They could not carry their electricity through a wire 
without losing on each mile a certain percentage of 16; for 
every horse-power that was carried through they lost 5 per 
cent. The 5 per cent. on the capital of the mains should 
balance the cost of carriage of the coal. When that became 
less than the carriage of coal, it was economical to transmit 
energy by wire; but when greater, it became the reverse. 
He had found that it was not economical to go to а distance of 
more than 15 miles from the generating station with ooal at its 
present price. The next question was that of market. "When 
they dealt with a generating station either worked by steam or 
water, it was a question whether the producer ought to go to 
the customer or the customer to the producer. In the case of 
Niagara—one of the greatest generators of electricity at present 
in the world — the first concession asked for was for the purpose 
of transmitting energy to Albany, on the Hudson, about 150 
miles, and to New York, about 400 miles away. The scheme 
was brought to London, which in those days—he was speaking 
of 20 or 25 years ago—was the spring whence all financial 
support emanated for carrying out these undertakings. The 
matter was referred to him, and he had to report upon it, and 
he pointed out that it was perfectly impossible that the power 
at Niagara could compete with coal at Albany, and ce y, of 
course, at New York. In fact, in these days he made the economic 
distance 30 miles, but now he made it 15. The result was that 
the Niagara scheme was not carried out by that particular con- 
cessionalre, but a scheme had since been carried out, and had 
become a gigantic success, not because anything he said was 
wrong, but because it was right—that the customers would have 
to go to Niagara before it would pay. That was what had 
happened. Niagara was now an enormous city, supplied almost 
entirely by electric power ; Buffalo was & great city of 150,000 
inhabitants 18 miles away, but at that distance they could not 
compete with coal and with oil. One of the greatest needs of 
the present day was improved traction on our roads—light 
railways, tramways, and automotors. A light railway implied 
that it should be carried out as a feeder on a big llne of 
railway, but there had been a great many constructed 
which were only tramways. As to the automotor, it 
was his deliberate opinion that it had come to stay. 
Its advantages over other cars were apparent: it had 
no vibration, no smell, and no delicate machinery to get 
out of order. In referring to the slate industry, Sir William 

inted out that but a very small fraction, indeed, of the slate 
lown down by explosion ever reached the market. The chair- 
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man assured him that the marketable slate only represented 
24 per cent., and he could not help thinking that there was 
something barbarous in the mode of blowing down the face of 
the rock. In the Pyrenees the French cut the slate by means 
of wire saws worked by electric motors, but how far such 
machines were applicable to the Welsh slate rocks he could not 
say. For making school slates, pencils, and so on, electrical 
machinery was the very thing. The electric motor was displac- 
ing all shafting and belting, which caused a loss of 75 per cent. in 
the power. It was also used by brewers, in sawmille, by shirt 
manufacturers in Ireland, and for cornand cake mills, eto. ; in fact, 
the market forelectrical energy was at their very doors. Hisobject 
in addressing them was to excite the interest of his fellow- 
countrymen. Не was prepared to join them in working out 
any scheme, and would plank down his money and help them 
to the best of his ability. 

On the motion of Mr. C. A. Jones, chairman of the County 
Council, seconded by Dr. John Williams, J.P., a hearty vote of 
thanks was passed to Sir Wm. Preece for his address, and а 
committee was afterwards appointed to consider the question of 
forming a syndicate. 


POWER STATION SIGNALLING APPARATUS. 


We illustrate herewith the parts of a power station signalling 
apparatus similar to that installed by Messrs. John Fowler and 


Parts of Power Station Signalling Apparatus. 


Co., Limited, «f£ Leeds, in the Cardiff tramways power station, 
aud recently referred to in these columns. The vertical column 
shown in the illustration is equipped with a number of switches, 
each of which controls a lamp in one of the various cubicles of 
the indicators. It also carries the fuses which protect the lamp 
circuits. Each of the indicators, also shown in the illustra- 
tion, consists of a number of cast-iron cubicles fitted with 
windows of frosted glass, on which numbers or instructions 
are painted. In each of these cubicles is fixed an incan- 
descent lamp, which serves to illumine the number or 
instruction on the glass of its particular cubicle. The three 
top indicators and the electric bell shown in the illustration 
are fixed in the engine-room in any convenient position, the 
remaining parts being placed in the switchroom, so that when 
the switchboard attendant wishes to signal to the engine driver 
he has simply to ring the electric bell to attract attention, and 
then operate theswitch corresponding to the number of the engine 
which requires attending. This operation will illuminate a 
number on the indicators iu the engine-room, and a similar 
number as a check in the switchroom. The other switches, by 
means of which the instructions on the engine-room indicators 
are illuminated, can be used in a similar manner, and the 
driver so instructed how to operate. We understand that the 
arrangement із an unqualified success. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
(Continued from page 53.) 
Notes re Earthing. 


BY H. FARADAY PROCTOR, CITY ELECTRICAL ENGINEER, 
BRISTOL. 


To avoid the constant repetition of somewhat extended 
phrases, it may be stated that in these notes the following 
expressions have been used with the somewhat limited application 
set opposite to them respectively : 

Installation.—Consumer’s wiring. 

Distributing System.—The distributing system external to 
consumer’s premises belonging to the suppliers of energy, and 
from which several consumers are supplied direct. 

An Earthed Conductor. — Any conductor which is itself 
earthed or is joined to another conductor which is earthed. 

An Uninsulated Conductor.—A conductor which is not 
intentionally insulated from earth at any point. 

An Unearthed Conductor.—A conductor which is itself 
insulated, and is nowhere joined metallically to an earthed 
conductor. 

Return Conductor.—The uninsulated or earthed conductor. 


It is with a certain amount: of diffidence that this paper is 
written and presented to the members of the Incorporated 
Municipal Electrical Association. The consideration of earths 
intentional and earths accidental bring out some problems of 
very great interest —(1) to 5 of eleotrical energy, who 
probably think they know all about it; (2) to consumers, if 
they were to know all about it; and (3) to the insurance com- 
panies, who, of oourse, do know all about it. The writer has 
given a considerable amount of time to the consideration of the 
different problems, more especially in connection with the work 
of the Wiring Rules Committee of the Institution of Electrical 
Engineers, and he has come to the conclusion that he knows little 
or nothing about the matter at all, sinoe on that committee (16 is 
5 no breach of confidence to admit) he was quite alone in 

is views touching this question. His complete ignorance and 
thirst for enlightenment must, therefore, be pleaded as the 
extenuating circumstances under which a subject on which 
ali the engineering members of this association have already 
been circularised is brought to your notice. The following 
notes are intended to apply only to risks or inconveniences that 
may arise from work carried out on а consumer's premises, as 
affecting other work, on the same or other premises, supplied 
with electrical energy from the same generating system. As 
so many here have already conridered the points in a certain 
order, perhaps the wishes of those present will be best served 
by that arrangement being now adhered to. 

1. Where one conductor of а two-wire installation ів 
uninsulated throughout its length, and is joined to a similarly 
uninsulated conductor of a two-wire supply system, it is 
obviously advisable to have the uninsulated conductor so 
arranged that it cannot be accidentally interrupted, and, 
therefore, all switches and fuses should be inserted in the 
insulated conductor only. Were the uninsulated conductor 
severed at any place, at а time when there would be a tendency 
for a current to flow, such current would take any path left 
open to it, and there would be a risk of electrolysis at gas or 
water pipes, either on or off the premises containing the instal- 
lation, and also of earth currents possibly causing other elec- 
trical disturbance. If the distributing system were to be earthed 
at one place only, instead of having one uninsulated conduotor, 
the connection of installations with one pole uninsulated would 
not be permissible, since the fall of potential between the 
single earth on the distributing system, and the multiplicity of 
earths on oonsumer's premises, would lead to troubles. The 
use of an uninsulated conductor buried in the ground is prob- 
ably out of the question, owing to the difficulties that would 
arise due to rust and corrosion. If, however, а sufficient number 
of good earth-plates were well distributed and connected up, 
no ill resulte should arise from the connections of installations 
with only one pole uninsulated. The greater the number of 
earths the less would be the risk of troubles from earth currents. 
As regards the risk of interruption to supply on consumer's 
premises when one conductor is uninsulated from earth, the 
points for and against appear to be as follows: (1) There is 
only one half the length of conductor to be kept insulated. 
(2) If an earth develops on the otherwise insulated conductor 
something is sure to happen, whereas if the same occur and 
the other conductor is insulated something is not ''sure to 
happen," although in all probability it will, since it is likely 
that a friendly neighbour who also has the supply” will 
provide the earth on the other pole. (5) If there be any fault . 
it probably develops at once, whereas if both conduotors are 
supposed to be insulated, the fault may only develop when an 
earth occurs on the other pole at some different part of the 
system. Since most irregularities on installations are caused at 
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times when some alteration is being made, it is distinotly desirable 
that a fault should show itself at once rather than await some 
inopportune moment, as is too often the case under existing 
conditions. (4) Economy as regards first cost of installation. 


2. Where the neutral conductor of a three-wire iniátallation 
is uninsulated throughout its length the arguments set out 
above all apply. Reverting to two-wire installation (as in 
No. 1) consideration must also be given to the question of a 
change-over from one side of a three-wire distributing system 
to the other. If a two-conduotor installation be connected to 
a three-wire distributing system where the neutral is connected 
to earth at one or more points (presumably the earthed conductor 
will beintermediatetothe othertwo asregards electrical potential), 
and it is desired to change over such installation to the other 
side of thesystem, say for the purposes of balancing, the followin 
points arise: if one conductor of the installation be earthe 
or uninsulated, the change-over must be so arrauged that that 
conductor shall continue to be joined to the neural or earthed 
oonduotor of the distributing system, but if the supply be 
continuous current this means a reversal of polarity on the 
pene necessitating a change-over of each arc lamp, Nernst 

mp, and any other selective apparatus there may happen to 
be on the premises, and where arc lamps have one pole to frame, 
and the frame has been earthed, the frame under the new con- 
ditions must be carefully insulated. These troubles do not 
appear if alternating current is used. To ensure criticism and 
afford the members as much amusement as possible, the writer 
ventures tu express the opinion that where a distributing system 
can be properly equipped with a sufficient number of earths, it 
is admissible from every point of view (with the exception of 
that allowing for the inconvenience of a change-over from one 
side to the other of a continuous-current system), and desirable 
from reasons of economy, to allow the connection thereto of 
installations having one conductor uninsulated from earth 
throughout its length, and that on such a conductor there 
should be no switches or fuses. It is only under such conditions 
as these that the use of a complete three-wire system should be 
permitted. 


õa. Where оп a two-wire system one conductor is earthed at 
one place only, say at the generating station, it is, as previously 
pointed out (see No. 1), inadmissible to allow any earth or 
uninsulated conductor on a consumer's premises, for if an earth 
fault occur on the earthed conductor the tyro earth connections 
will shunt the return carrent, not only of the particular installa- 
tion on which it exists, but of all other installations ou the same 
distributing system ; and if this conductor i8 not protected by 
fuses on the supply side as well as the lamp side, a dangerous 
amount of current may be carried through it in the vicinity of 
the earth fault, and for this reason it appears desirable that fuses 
be used. Suppose, however, that fuses are used, and that the 
fuse on the supply side of the earth fault were to operate, the flow 
of current to earch at this fault would cease, except from that 

rtiun ı f the installation away from the supply side of the fault. 

is portion of the installation would, however, have to pass 
the whole of its return current through the earth fault; it is, 
however, improbable that the fault should have so low a 
resistance that there would not be some conspicuous fall in the 
voltage, c-nsequently the fault would soon be observed and 
remedied, whereas if there were no fuse there would be no 
result to indicate the irregularity until an actual burn-out on 
the conductor had occurred. Let us suppose that an earth 
having а resistauce of five ohms develops on a conductor of a 
five-ampere circuit of an installation. This earth fault, and the 
earth at the generating station, will shunt the cables lying 
between them, current will flow to earth at the fault, not only 
from the installation on which it occurs, but also from all other 
installations in the neighbourhood if the circuit be fused for 10 
amperes, and the resistance between other connections in the 
vicinity and this fault be one-tenth of an ohm less than the 
resistance between such connections and the generating station 
earth, then the shunt current from the flow of 600 amperes 
would sever the fuse. If the resistance back to the station 
earth were higher, say one ohm, then the shunt current 
from a oorrespondingly less flow—viz., 60 amperes—would 
suffice to blow the fuse. Suppose, however, that the fuse 
were non-existent, a. greater flow would cause a dangerously 
large current at the earth fault, and, possibly, even the 
melting of the small conductors leading up to it. Consider 
now the bebaviour of the current from the particular five- 
ampere circuit on which the fault exists, the leakage to earth 
will be comparatively small so long as the return circuit is 
unbroken. Should it become interrupted, due to a large flow 
from other portions of the system, or from any other cause, 
then the whole of the return current from this small circuit 
must pass through the fault. It is, however, contended that 
this evil is less in extent than that of passing the much larger 
current to earth from other installations, especially having 
regard to the fact that such is as likely to occur when the 
faul: y circuit is switched off at the non-earthed main as at any 
other time, and that the leakage to earth under these conditions 
wil nat be noticeable until а burn-out takes place, A fault 
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having a resistance of five ohms has been taken as an example 
in the endeavour to show that with even so high a resistance 
fault, the current from neighbouring sections of а system may 
be expected to burn out either the fuse or conductor of a 
five-ampere cirouit. With a lower resistance fault the probabili- 
ties would be correspondingly greater. . 

5. The whole of the remarks made above with reference to 
3a apply also to 3b, where the system of supply being a three- 
wire one with the neutral conductor earthed at one place only, 
the installation is carried out on а two-wire system. 

óc. Where an installation is carried out partially or wholly 
on a three-wire system it is preferable to avoid the risk of 
burning out lamps by not employing fuses on the neutral con- 
ductor which will be likely to give way and sever the circuit, 
but to avoid the more serious risks above referred to (see да) it 
still becomes desirable to insert fuses, and these, as before, 
should be of such size that they will protect the smallest oon- 
ductor between them and the source of supply. If, however, 
the amount of three-wire distribution is very small in propor- 
tion to the two-wire work—for instance, if three conductors be 
taken from the supply mains direct to a board from which the 
distribution is carried out on a two-wire system—then it is 
better not to insert fuses on the earthed conductor until after 
it is split up into two-wire systems. These fuses, if inserted 
where the splitting-up takes place, will protect the neutral con- 
ductor, right back to the supply service, from any heavy return 
ourrent arising from an earth, as they will be placed practicaily 
on the ends of this neutral or third wire at the distributing 


4. Where a conductor is joined to the neutral conductor of a 
supply system which is not intentionally earthed, it should 
always be borne in mind that such oonductor may become 
earthed at any time, either at some point of the distributing 
system or on any consumer’s installation, and under such con- 
ditions it should be treated as though the earth existed. 

4a. On two-wire installations fuses should therefore be used 
on both conductors. 

4b. Where only a small portion of the work is carried out on 
the three-wire system, as mentioned under Clause 3c, fuses should 
not be used on the intermediate conductor except beyond the 
point where it is split up into two-wire circuits. here the 
whole is carried out on a three-wire system fuses should be used 
on all conductors, those on the neutral being proportioned as 
before described. Should, however, а person be nervous as to 
the burning-out of lampe, or should the pressure across the 
outers of the three-wire system be such as would be dangerous 
when applied across the terminals of any apparatus used on one 
side alone of the system, then three-wire work should not be 
entertained. 


Sinoe the chief advantage of a three-wire system arises in 
connection with the use of pressures across the outers higher 
than it is permissible or desirable to give to the ordinary 
lighting consumer, one of the chief advantages disappears if the 
3 is not earthed, for under such conditions the 
public may become shocked to an extent that would surprise 
them ; but the earthing of a continuous-current system in a 
manner that will obviate all forms of obnoxious earth current, 
both external to and within consumers' premises, is à problem 
which requires a certain amount of consideration. Mr. Snell 
may have a solution, but the writer is disposed towards the 
the view that : (1) three-wire distributing systems are chiefly 
useful when the neutral conductor may be earthed ; (2) the 
neutral conductor of a distributing system to be earthed in the 
safest of all manners, frou: the consumer's and fire office point 
of view, should be at as many points as possible ; (3) where a 
distributing system is earthed at many points it is probably 
much to the advantage of all parties concerned that the current 
be alternating, as although troubles might then be experienced 
if earth-return telephones were used, a state of equi-potential 
can be most easily arranged for from a transformer-fed system, 
when no troubles from electrolysis can exist. 


DISCUSSION. 


The president, Mr. J. Н. RIDER, having opened the dis- 
eussion with the remark that the paper was of great 
interest to those who had to deal with lighting circuita, 

Mr. RAPHAEL expressed the opinion tbat there was less 
heat generated, and consequently less risk of faulte, if one 
of the mains be at earth. He thought Mr. Proctor was 
risking a great deal by suggesting that there should be 
earths all over the system. The difficulty of locating 
faults was thereby greatly increased. As to the question 
of fusing the middle wire of a three-wire system, when the 
middle wire was earthed at any point, he was sure it would 
tend to increase the fire risk. 

Mr. J. S. HIGHFIELD, of St. Helens, thought that for safety 
of supply with the three-wire system, it was more satisfactory 
to have the middle conductor earthed at only one point. 
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With regard to fusing the circuits connected to such a 
system, it appeared to him that the main fuses should be 
only on the two outer eonductors, and not on the neutral 
eonductor, but beyond that point he liked to have double- 
pi fuses in the ordinary way. He did not agree with 

aving the three-wire system in the consumer's premises. 
The work ineide the consumer's premises should be on the 


two-wire system. On the general question of earthing, ће 


thought that the negative conductor ought to be earthed 
the whole time. It gave a great many advantages. First 
of all а tramway negative was always earthed, and, 
therefore, one could work such а system írom the 
tramway 'bus bars. Excellent results were obtained in 
the North with the system used for supplying the collieries 
with power. Supply was made at, say, 500 volts with the 
negative absolutely earthed, using concentric conductors, 
and having the outer conductor grounded. Аз to the 
danger of electrolysis, he was not in accord with the 
author's statement that with an alternating system no 
such troubles could arise. He believed himself that there 
was very great question about it. 

Mr. F. A. NEWINGTON, of Edinburgh, agreed with 
nearly all Mr. Highfield had said with reference to 
its being necessary to have fuses on the middle 
wire. There was one very good reason for this. Wiring 
contractors were very often not as careful as they might 
be, and the chances were they might fix up the house con- 
nections wrongly, so that there would not be any fuse either 
on the positive or the negative conductor, as the case 
might be. | 

Mr. L. ANDREWS, of Hastings, thought they ought to 
keep in mind the risk attending the fusing of the middle 
wire of the three-wire system. The risk he referred to 
was that if the fuse blew, then all the current from the 
installation returned to earth in the event of a fault. It 
seemed to him that for alternating-current work at least, 
the simplest way out of the difficulty was to earth the 
system throughout. He, however, saw no very great 
prospect of being able to do that. In tramway work the 
system was earthed throughout, and apparently the only 
objection to that was the danger of electrolysis. With 
alternating currents they did not appear to be getting 
electrolysis. 

Mr. V. А. Н. McCowen, of Belfast, was afraid of 
putting а number of earths on a system. With the 
system earthed at the station, it was much easier to locate 
faults. He had found that by making intermittent make 
and break, and following up faults by means of a compass, 
they were very easily discovered ; but with earths all over 
the system, there were numberless difficulties in the way. 
He did not think that the middle wire of .the three- 
wire system should be brought beyond the consumer's 
terminals. 

Mr. А. P. TROTTER, electrical adviser to the Board of 


Trade, observed that the paper did not exactly tell them 


what Mr. Proctor's idea was, but was rather more for dis- 
eussion than anything else. The whole question of the 
continuous earthing or continuous insulation of the middle 
wire was a matter which was creating а good deal of 
interest just now. The practice in this country, with the 
exception of only one town, was to earth the middle 
wire at one point only—that was to say, of any 
three-wire system. The exception was Guildford, but 
there the mains were laid in bitumen in such a 
way that there was a very tolerable insulation. The 
шопо was recently brought to his mind by some 

erman engineers ; up to that time he had only looked at 
the matter from the point of view of house-wiring with 
concentric wires, the outer being earthed. This was excel- 
lent practice, no doubt, for isolated jobs, but he could find 
no engineer of large practice who would connect such a 
system to his mains. A short time ago he was shown a 
most surprising list of towns on the Continent in whose 
systems there was said to be no insulation at all on the 
middle wire, and this list went further to induce him to 
carefully consider the question than anything else. Show- 
ing the list to Mr. Kapp the other day when he was in 
London, that gentleman told him that it did not represent 
the whole of the more important towns on the Continent. 
In Berlin, for instance, mains were very largely laid in dry 


clean sand, and it did not matter whether they were insu- 
lated or not. One of the objections strongly urged against 
no insulation on the middle wire was that in the event of 
a fault the fuse blew at once. That question, however, 

eatly depended on where the fuses were going to be, and 

e had not been convinced that abandoning the insulation 
on the middle wire was going to cause fuses to blow 
quickly. The whole question of the drop upon the middle 
wire was mixed up in the consideration of this matter. 
There used to be some conditions of the Board of Trade 
by which approval was given for connecting a circuit to 
earth. One of these conditions was that there should be 
no fuses on branches from the intermitting conductor, and 
this led to a number of enquiries from engineers as to 
where there were to be no fuses put. As he was not quite 
clear upon the point, that condition was dropped. A con- 
dition had now been inserted providing that the network 
should be cut up and connected by fuses, so that in case of 
a bad leak the particular section affected could be cut out. 
The option between fuses and links for this purpose was 
given, but he was not quite sure whether he should not 
have to knock out these links and come back to fuses again. 
On the question of insulation, his own opinion was that it 
would be a great waste of material to insulate the middle 
conductor throughout its length as well as the outers. Hewas 
often being asked what regulations the Board of Trade had 
with regard to the earthing of the middle wire, and in 
such cases he usually explained how it was done. To begin 
with, there was the question whether you should have low- 
resistance dead earth. The first thing was to put a small 
resistance in the middle wire. He might say that he should 
be very glad when he saw a recording ammeter on the 
middle wire; it gave very useful information, and was of 
very great assistance in tracing a leak. There was one 
large job he knew of where low resistance dead earth was 
not used ; the old-fashioned method of coupling two lamps 
in series had been adopted. Не thought in this case they 
must have uncommonly good mains, and he was told they 
did not get any very great troubles, and managed to hunt 
down their faults easily enough. There was one more 
thing to be put in the circuit, and that obviously was a 
circuit breaker. As to taking a three-wire system into the 
consumers' houses, electrically he did not see the difficulty, 
but the fire insurance people were very adverse to such a 
practice. In conclusion, Mr. Trotter referred to some 
experiments on alternating-current electrolysis. In one 
experiment two lengths of pipe and also some plates buried 
in earth showed distinct signs of electrolysis. Mr. Mordey 
had stated before the Institution of Electrical Engineers 
that one ampere per square inch would not be harmful, but 
as a matter of fact Mr. Trotter's experiments showed signs 
of electrolysis at current densities considerably less than 
In ampere per square inch. 

Mr. S. F. WALKER said he was going to take the bold 
course of challenging universal practice in this matter. 
His view was that one should keep earth out of one's 
system altogether. Earth, for practical purposes, consisted 
of the metals and the moisture which were bottled up in tho 
earth's crust. In the case of a mine, earth was the whole of 
the mine. His feeling in the matter was that if one allowed 
earth in the system, a series of conductors was introduced 
over which one had absolutely no control. Mr. Highfield 
had said that for mining work the uninsulated return gave 
absolute security. Unfortunately, that was not so. There 
had been two deaths lately, one of which was undoubtedly 
due to the uninsulated return. The victim would be living 
now but for the fact that practically the whole of the mine 
formed part of the return circuit. The remedy which 
appealed to him was to raise the whole standard of 
insulation, and particularly to increase the mechanical 
strength of the insulating envelope. He understood that 
it was the practice of some engineers to burn out their 
circuits. This could hardly be too strongly condemned as 
leading to numberless earth troubles. Summarising his 
remarks, he suggested that the whole of the earth troubles 
usually met with could be got rid of by keeping earth out 
of the system altogether, by increasing the mechanical 
strength of insulation, and by revising, if necessary, the 
present arrangement of switches. 

Mr. F. BATHURST remarked that if they could introduce 
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earth return into the consumers' premises, they could 
greatly reduce the cost of wiring. 

Mr. W. B. ESSON said that the question really depended 
upon whether they could get an efficient method of md 
the earth connection all through the system. They coul 
not earth the houses unless the complete system were 
earthed. There was no objection, he understood, to the 
principle of earthing ; the only objections had been as to 
the efficacy with which it could be carried out. What 
they wanted to do was to completely earth the middle wire 
of a three-wire system or the single of a two-wire system, 
so that practically the earth would become a plate of copper. 
He contended that if they allowed earthing throughout, it 
would require considerably more copper in the middle wire 
than was used at present. He believed that the basis upon 
which Mr. Proctor made his proposition was economy, and 
what they had to consider was how much more copper would 
have to be provided for obtaining complete and efficient 
earthing throughout—whether the extra cost involved 
would not overbalance the advantages of the method. 

The author reserved his reply to the discussion for the 
columns of the association's Journal. 


(To be continued ) 


PRODUCTION OF CALCIUM CARBIDE. 


A novel method for the production of calcium carbide is 
suggested by Messrs. Vulitch and D'Orlowsky, of Paris. 
As an alternative to the usual practice of heating a suit- 
able mixture of lime with carbon, it is proposed to first fuse 
the lime in ап arc furnace and then discharge the molten 
mass into an excess of heavy hydrocarbon—such as 
" masud" or other residue of petroleum distillation. 
According to Mr. C. P. Townsend in the Electrical World, 
the formation of the carbide occurs within the body of the 
hydrocarbon, and the product possesses, as would be 
expected, some distinctive properties. It is loose and 
non-coherent, and 1s saturated throughout its mass with 
the hydrocarbon, which modifies its relations with water, 
rendering it practically non-hygroscopic. It is peculiarly 
adapted for the intermittent generation of acetylene, since 
it is not penetrable by water and the evolution of gas 
continues only during the period of actual immersion. It 
is asserted, also, that it is free from phosphorus, which is 
eliminated by forming with the hydrocarbon volatile 
hydrides. 


FORTHCOMING EVENTS. 


SATURDAY, JULY 19. 
Institution of Civil Engineers.— Birmingham students' visit to Paris 
Devon and Exeter Architectural Society. Visit to Truro. 
TVESDAY, JULY 22. 
Waterworks Engineers. —Aunual meeting at Leicester. 
FRIDAY, JULY 25. 
Waterworks Engineers.—Annual meeting closes. 


The following fixtures for meetings have also been made : 


Sanitary Institute.—Sept. 9-15, congress, Manchester. Sept. 9-27, 
health exhibition. 


Ins "^ Association.—Aug. 7-9, autumn meeting, 
Middlesbrough. 


Waterworks Engineers.— Winter meeting, December, London. 
Iron and Steel Institute. Sept. 2-6, Dusseldorf. 


Institution of Civil Engineers.—Birmingham students’ visit : 
Sept. 25, Crewe. 


Institution of Junior Engineers.— Aug. 9 to 16, summer meeting. 
British Association. Meeting at Belfast commences Sept. 10. 


LANCASTER ELECTRICITY ACCOUNTS. 


The accounts of the Lancaster Corporation electricity 
department to March 25, 1902, show a total expenditure 
on capital account of £39,546. Abstracts of the revenue 
account, balance sheet, and statement of electricity 
generated, sold, etc., are given herewith. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Generation of electricity j. .. see 2,105 1 10 
Distribution of electricity |..... 7 ꝛ ꝛ ꝛ i . 838 8 2 
Attending and repairs to public lamps . .................. 129 2 10 
Rent, rates, and taxes .......................................... 520 14 1 
Management expenses, salaries, etc. ........ ............... 535 12 6 
Inne. 8 eee 14 9 5 
Allowances and bad debts .................................. 95 11 3 
Balance to net revenue account . 2,556 14 6 

£6,575 14 7 

Cr. Income. ` £ s.d. 
Sale of current and rent of meters, less discounts ...... 5,549 7 7 
Puble lighting «ues g . 649 6 9 
Sale and repairs of lamps and apparatus .................. 564 8 O0 
Proportion of apprentices’ ргетіцтв........ ............... 12 10 0 
Cost of summonses, repaid ........... —::t t O 2 5 

£6,575 14 7 
BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Mrs 8,950 0 0 
Lancaster Corporation 3 per cent. redeemable stock 24,680 2 4 
Reserve fund account . 2,151 6 2 
Amount set aside for redemption of stock... 2,125 15 7 
Floating liabilities..................... . — E 5,100 15 5 
Balance, being amount of debt extinguished ............ 847 15 5 

£43,833 12 11 

Cr. Assets. £ s.d. 
Capital expenditure on Works ... ..... 39,546 5 8 
Deduct premiums obtained on stock, less compensation 519 17 8 

39,026 8 0 
Changing over aceount-p[ . 58 6 0 
Debt redemption ...... . ............... s nnnm c 2,125 15 7 
Bloating ass tt, 8 2,625 5 4 
£43,833 12 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Current generated during year (B. T. U. . 584, 000 
Supplied to public lamps (estimated) 88 842 241.536 

Supplied by meter .................... % 288, 862 : 
Quantity used at works ʒ(:. UU UU . 10,539 
Total quantity accounted ſor—̃̃- 552,075 
Quantity not nccounted for ............... «cese 51,925 
Number of public lamps of 2,000 c.p. enen 22 
Number of public lamps of 1,500 c.p. enen 8 
Number of private lamps of 8 c.p. each............... ........... 28,547 
Maximum supply demanded (kilowatts) .. ..... .................. 410 


Capacity of generating plant: 14,000 8-c.p. lamps = 620 kw. 


BURY ST. EDMUNDS ELECTRICITY ACCOUNTS. 


From the accounts of the above electricity works to 
March 51, 1902, it appears that the total expenditure on 
capital account amounts to £20,576. Ап abstract of the 
revenue account and balance-sheet, together with the state- 
ment of electricity generated, sold, etc., for the past year 


is appended : 

Dr. REVENUE ACCOUNT. £ s. d. 
Generating— coal and cartagnne . ......... . ...... 369 7 6 
Distributing wages, eto —u-ͥw——̃ . . . РМТ 101 5 7 
General stores, cte. eee. 88 15? 7 7 
Repairs; ete. асана E 410 0 
Rates ала: taxes: sss EEE T5 16 6 
Donne... aE 16 16 3 
Printing and stationery ....................................... 15 9 10 
Sundries and carriage ..............................2.......... 50 511 
Engineer 8 salary . 102 15 7 
eee, 8 486 9 5 
Sinking nasa INE БЫЗ 454 16 3 

| £1,830 14 4 

Cr. £ s. d. 
Sale of current FCC E 966 6 1 
Publie-lghühg: s; озы ы 200 15 1 
Works ехесепїейф........... visui eee seus die area кд ока 27 2 6 

1,194 3 8 
Dees! 686 10 8 
£1,830 14 4 

BALANCER-SREEr. 

Dr. Liabilities. £ в. d. 
Capital account and loans ............................. ...... 20,250 5 4 
Sundry creditors sser деа aat ec eu E раво ех 511 0 4 
Account for net payment of revenue ........................ 2,565 12 9 
Bank on capital account . 126 3 7 
Sinking fund ....... e 454 16 3 

£24,067 4 11 
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Cr. Assets. £ s.d. | Balance of revenue ....................... 4% 5,210 11 7 
Capital account —amount expended for works ........ .. 20,576 8 11 — — 
PF!!! gymsß eru A o bn Mende 700 0 0 £11,222 18 5 
Sundry debtors / y 618 1 1 Or. Income. £ s. d 
Sinking fund investments ............... CR TO 804 2 11 | Sale of current per meter, less allowances ............ 8,250 10 10 
Petty ML MC MT" T 0 14 10 Public lighting 2j NDS ST 1908 5 9 
Deficit to March 31, 1900 .................................... 1,557 17 2 | Rental of meters 181 14 O 

———————— | Sale of lamps— profit ............... — 1 8 6 

£24,057 4 11 | Work done for customers, less cost of same ......... 61711 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ЕТС. Public lamps, attending and repairs .................. 854 1 5 

Quantity generated in В.Т. ашйв.................................. 101,719 | Bent receivable ...... ... . 40 9 0 
f Public lamps ........................... 33,107 ! 211 999 

Quantity sold \ Private consumers by meter.. ...... 59,858 75,042 £11,222 18 5 
Quantity used on works . . . 24, 190 GENERAL BALANCE-SHEET. 

Total quantity accounted fool . .. 97,238 & Liabilities. £ 8d. 

Quantity not accounted for ... ..................... VVV 4,481 | Balance of loans borrowed ...... . . . 108,715 9 7 

Total maximum supply demanded (kilowatts) .................. Cash account ... sse nme 5797 5 8 

Number cf public lamps, 8 arcs, 238 incandescents. Sundry creditors ы iie Lio ceri cebat s 10,219 7 7 

———— —— | £122,730 2 10 

Cr. Assets. £ s.d. 

GLOUCESTER ELECTRICITY ACCOUNTS. Amounts expended for works ........................... 114,890 7 1 

The ts of the Gl ore 1 аа ka f Stores on hand.. osse north ht En rimis 2,836 14 1 

The accounts of the Gloucester city electricity works for | Sundry debtors for current supplied, ete. ............ 4,580 11 3 
the year ended March 31, 1902, show a total expenditure 
on capital account of £57,688. We give herewith abstracts | | 122,507 12 5 
of the revenue account, balance-sheet, and statement of Deficiency of assets at this date ............... ....... 422 10 5 
electricity generated, sold, eto. : à £122.730 2 10 
558 of 5 ACCOUNT. ia 18 5 STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Repairs and maintenance of buildings and plant....... 7141 0 11 | Quantity gonerated in Board of Trade units 5 
Repairs and maintenance of mains and meters 129 5 0 Щу ас апра ora DY matai” 2: nios) 1,008,057 
Repairs and maintenance of public lamps 205 1 8 Quanti T ке: шан 80 da y meter ...... 13 901 
VT JJV 205 15 S Total quantity accounted for .............. eee 1,021,938 
J TZ 46 12 6 Quantity not accounted for  ..................... M ETRS 127,176 
Free wiring rental 11 8 15 14 2 Total maximum supply demanded (kilowatts) ............ .. 506 

J TET IESU V LE Va eA ене о ЕЕ Number of publie lanips : 15 incandescent, 95 are. 
Total expenditure ........................... esse 2,467 10 7 
Balance of revenue account . 2,065 12 3 
5 BARKING TOWN ELECTRICITY ACCOUNTS. 

Or | E wid In these accounts for the year ended March 31, 1902, 
Sale of current, less discount q 4,305 18 g| the total expenditure on capital account is given as 
Rental of meters . e Aqu 107 17 4 | £59,000. Abstracts of the revenue account, general 
Free wiring rental... .. . . ee 15 14 2 | balance sheet, and statement of electricity generated, sold, 
Hire of plant for testing machinery ..................... 81 0 0 etc., are appended : 

Miscellaneous receipt . 22 12 7 
F Dr. REVENUE ACCOUNT. £ в. d. 
£4,533 2 10 | Generation of clectricity ......... seme 2,408 19 10 
GENERAL BALANCE-SHEET. : . | Distribution of electricity ..:...... F 75 14 5 
E А | ич T m r 4: 5 and к of publie 1атрв..................... e 5 г. 

p! account—amount received ........................ : ents, rates, an АХе8........... а... оон оноон ена ена 
Sundry creditors and interest on loans .................. 1,732 14 1 ел! expenses“ 15 pi 0 
Due to treasurer ................................................ 5,206 11 4 | Special charges insurances, et eo 1 
Surplus, being amount of loan repaid ..................... 574 11 11 == Ес 

— P 1€ Total expenditure ...................... . . . e 5,572 7 6 
£60,099 18 0 | Amount carried to net revenue account 1,078 0 0 

Cr. Assets. £ s.d. 

Capital account —amount expended for works 57,688 18 3 £4,650 7 6 
, S 200 15 4 Cr. £ sd. 
базу ih for current, less discounts ............... E А М Pun of 75 por metern! e n ea 1 5 
ic street lamps .. . . . . . Public: lighting ðĩx 1,9 8 
Debtors and cash in hands of engineer 25 6 5 Lighting outside lamps at һовріќа]........................... 15 0 O 
Balance at debit of net revenue account .................. 242 5 7 | Rental of meters and other apparatus ..................... 60 5 4 
Suspense account соата е va Fa tenis 8 627 1 4 | Sale and repairs of lamps, et 48 1 3 
55 Heating water for public batgagas . 140 5 н 
Interest on service main to outfall works 10 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. Ditto East London Waterworks ‚( (y([(ᷣ(L[LB37ũ²ũ5n6666603*ã2 * 18 0 0 
Quantity generated in B. T. units . 2 .. 286,580 эр 5 FTT 55 Y ^ 
Quantity sold Public lumps.. ........................ 78,465) 270,713 — 
Pri vate consumers by meters 192,248 : £4650 7 6 

Quantity used on эогЁЕз....................................... к 15,867 G B 1.8 | 
Total quantity ne, 280, 580 D в БК 51 e е ва 
Number of public lamps NES 52 T. eee e 
Total maximum supply demanded (kilowatts) .................. 937 | Capital account—amount received. . 59,019 15 0 
Sundry creditorrtte 44 é 665 2 9 
————— Consumers’ deposits... . ——— ГУ 2 2 0 
Cash due to treasurer ............... nnn] 2,536 1 

STEPNEY ELECTRICITY ACCOUNTS. — — 

А £42,220 19 10 

The accounts of the metropolitan borough of Stepney | o fates б: xa 
electricity department for the y ear ended March 31, 1902, Capital account—amount expended for works 38,941 10 8 
show a total expenditure on capital account of £114,890. | Stores on hand U . 122 7 3 

Dr. REVENUE ACCOUNT, £ s. d. шо 1 for 5 ete., supplied .. ............ je 3 
Generation—Coal or other fuel...... ..................... 2,074 19 9 | Cash with treasurer and engineer ........................... 

Oil, waste, water, and engine-room stores 181 16 2 | Suspense account ..... esI RR 2,225 6 8 
Wages at generating station ................................ 724 19 2 555 
Repairs and maintenance ...... .. e .: 210 5 1 £42,220 19 10 
Distribution of electricity онт пае 220 0 2 STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Attending and repairs to public lamps ꝗ . 854 1 5 | Quantity generated in В.Т. units . 552,641 
ш апааа: ао анак алын ае АН рн р г 9 ee f Public lighting (estimated) ........... 1 285.916 

anagement expenses . q . 1,096 1 80 Private lighting by meter 128,79 
Stationery, printing, and establishment charges ...... 520 16 5 | Quantity used on Work aid batteries T (—— P 28, 520 
Law and parliamentary and special charges 22 1 7 | Total quantity accounted for—ꝛrÿ 514.456 

————— | Quantity used in distribution .................. . 38,211 
6,012 6 10 Maximum demand (kilowatts) .. ... ... .. . . . .. 1 : 
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if they got the line sanctioned the British investor might be 
made to suffer, or there might be an attempt to combine with 
the Yerkes enterprises to the advantage of American capitalists 
and to the publie injury. Ultimately the second reading was carried 


ECCLES ELECTRICITY ACCOUNTS. 


The total expenditure on capital aecount of the Eccles 
electricity department to March 31, 1902, amounted to 
£21,707. Abstracts of the revenue account and balance- 
Sheet are given below : 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Generation of electricitj . 1,655 1 10 
Distribution of electricit/ : . 95 18 9 
Public lamps И оН ОИЕ 84 3 7 
Rent, rates, and taxes ee 86 16 0 
xj oL We ⁰d A 22b 5 6 
Establishment charges . q 53 0 10 
ТОЗОГа э р ео 22 11 0 
Interest and repayment of 1оя18.............................. 909 10 1 
Interest and commission ....................................... 252 2 9 

£3,364 10 4 

Cr. Income. £ s. d. 
Sale of electrical energy . nes 2.547 2 0 
PEEP eo ven cé bcn de sace EIE Sane d dE Uia ds 68 15 9 
Sale of cinders, scrap iron, and compensation. 4 8 9 
Fittings and repairs on consumers’ premises 46 12 6 
Halance—being deficit on revenue account ... ....... ... 867 11 4 

55,564 10 4 
BaALANCE-SHkEET. 

Dr. Liabilities. £ s. d 
Loans on mortgaggge k 16,5601 4 65 
Sundry creditors —tradesmien's accounts owing ......... 7115 9 

n repayment account .............. „а... 1,060 15 7 
Balance due to treasurer .............................. —— 7,665 11 4 
Sinking fund - contribution for the year. ... 93 15 0 

£25 255 2 1 

Cr. Assete. £ s.d. 
Capital outlay account ........................... 20,164 6 3 
Suspense accounts ..................... . . 1,542 16 8 
Sundry debtors m 956 12 2 
Stock on hand нЕ аа r 16 19 0 
Cash in hands of electrical engineer ... .................... 500 
Sinking fund investment. 93 15 0 
Revenue account .. ................. ooo . 2,475 13 0 

£25,255 2 1 


TUBE BILLS IN PARLIAMENT. 


/ 

Eight Bills authorising the construction of tubular railways in the 
Metropolis passed the second reading in the House of Commons on 
Wednesday. Contrary to general expectation, the subject did not give 
rise to much discussion, and the opposition was comparatively small. 
On the motion for the second reading of the Baker-street and Waterloo 
Railway Bill, Mr. Claude Hay moved the rejection of the measure, 
commenting on the fact that the scheme had hung fire fora long time, 
and was one of many ''paper railways" of which they had heard 
much. The line, he contended, would be used to limit competition 
and divert traffic to the District Railway. This was practically the 
only opposition, and the Bill was read a second time by 174 votes to 10. 
Mr. Hay also moved the rejection of the Brompton and Piccadilly- 
circus Railway (New Lines) Bill, complaining that the finance of the 
company was mysteriously connected with the finance of Mr. Yerkes. 
The Bill, however, was read a second time without a division, as was 
also the Charing Cross, Euston, and Hanipstead Railway No. 1 and 
No. 3) Bill, Mr. Huy again opposing. The second reading of the 
Charing Cross, Euston, and Hampstead Railway (No. 2) Bill was 
next carried, Mr. Perks, on behalf of the promoters, stating that they 
were in sympathy with the representations which had been made in 
favour of the running of workmen's trains. Не further remarked that 
the Metropolitan District Railway, with which these tubular railways 
would have interchange stations, was at present hedged about by various 
agreements with neighbouring companies. They would be obliged 
next session to go for a complete revision of their rates over their whole 
system. The probability was that they would have one uniform rate. In 
view of next year's enquiry the promoters of these Bills had not 
thought it necessary to go in for a general notification of interchange 
rates in connection with the various tubes. The Great Northern and 
Strand Railway Bill was also read a second time. 

On the motion for the second reading cf the London United Electric 
Railways Bill, Mr. Banbury moved the rejecticn of the measure on the 
ground that it would set up illegitimate competition, and that the 
tinancial arrangements were unsatisfactory, the capital of 16 millions 
being higher than would allow of the payment of a reasonable 
interest, especially having regard to the competitive conditions that 
must prevail. Mr. Burns was in favour of competition. It was, how- 
ever, possible to have too much competition, and he suggested that in 
this case time should be given to see what use the Metropolitan and 
the District Railways made of their powers to electrify their lines. 
They would give these enterprises a better chance if there was not too 
much duplication. This railway was financed by Mr. Pierpont 
Morgan and his syndicate, and һе very much suspected that 
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by 250 to 69. An instruction that the committee should take securit 
from the undertakers for the completion of the whole scheme of rail- 
ways comprised in the Bill was agreed to. The two other Bills, the 
North- West London Railway and the Piccadilly. City, and North-East 
London Railway Bills, were also read a second time. 

The Times on Tuesday published a number of letters which have 

d within the last week or so between Mr. Perks, Sir Clinton 

awkins, K.C.B., and Mr. Claude Hay regarding the various Tube 
Railway Bills now before Parliament The matter discussed in this 
correspondence is with reference to Mr. Hay's opposition to the 
second readings of the Tube Bills. In the first letter, dated July 8, 
from Mr. Hay to Mr. Perks, the former places on record the conditions 
upon which he is prepared to withdraw his opposition to what are 
known as the Morgan and Yerkes's tubes. He states that whilst eager 
to assist in the creation of tubes which will secure rapid, cheap, and 
frequent communication between the various parte of the Metropolis, 
he cannot waive his opposition to any scheme which docs not conform 
with the principle laid down by the joint committee of 1901 that one 
of the main objects of underground railways should be to relieve 
traffic in congested places. The rival schemes, known as those of 
Messrs. Morgan and friends, do at least, to а certain tangible extent, 
comply with this criterion in their proposal to run through from 
Hammersmith to Tottenham at rates lower than any at present 
obtaining, and their plan at the same time provides a valuable 
connection with a widely extended tramway system. Nothing, 
however, can really meet the gravity of the situation in the East, 
but a line which will traverse the East London districts, which 
no railway, tube or other, at present taps, the nearest now involvin 
a long walk to its stations from all the more crowded parts, follow 
by gross overcrowding in the trains when reached. Finally, Mr. 
Hay urges there is a very natural fesling abroad that ultimately 
Mr. Perks and his American partners may combine with rival American 
interests now seeking parliamentary powers for London tubes, 
and thus get the London poe within the grip of a foreign 
monopoly. In a letter to Mr. Hay Sir Clinton Dawkins admits 
that at the present time the Morgan syndicate have made no 
proposals to Parliament to cover the areas contemplated in 
the abandoned City and North-East Suburban Bill. Both the 
Walthamstow and North-East Suburban lines have very unfortunately 
disappeared, and it is impossible to revive either of them or to present 
new Bills in their place this year. But they do not the least con- 
template, therefore, abandoning the idea. Sir Clinton Dawkins goes 
on to say that if their through main route receives parliamentary 
sanction they are perfectly willing to assure the promoters of the Cit 
and North-East Suburban line of the same financial support, whic 
is what they asked for, as they assured {һеш of this year, provided 
their Bill is modified so as to overcome the engineering difficulty 
which proved fatal this year. They should consider such a line as 
as an essential and integral part of their tube railway system. 
The correspondence is closed by a letter from Mr. Hay to Mr. Perks 
on July 11, in which he asserts his object to be to secure a service of 
tube railways for all London, and to prevent the creation of a patch- 
work of such means of communication, or the handing over of the 
most profitable routes to those who will not serve the poorer districts, 
which, by-the-by, properly worked as part of a greater scheme, should 
be advantageous to the undertakers. He concludes:: '' Whilst 
indifferent to the contlicting interests of rival groups of financiers, I 
can only regret that you have been unable to help those who want to 
help London owing to your inability to devise or promise anything 
approaching to а complete system." 

A letter appeared in yesterday's 71 e from Messrs. Walter Webb 
and Co., who, as solicitors for the City and North-East Suburban 
Electric Railway Bills, 1901 and 1902, write to confirm the statement 

Sir Clinton Dawkins in the above re with regard 
to the financial support of these Bills. Messrs. Webb assert that Sir 
Clinton Dawkins's firm will support the Bill to be introduced next 
year, ‘‘as they consider the railway to Walthamstow, Epping Forest, and 
Waltham Abbey an essential and integral part of the Morgan tube railway 
system.” The fetter concludes as follows: It was unfortunate that, in 
consequence ofadopting Mr. Perks's suggestion to deposit the City end of 
the line under the District Railway from the Mansion House to White- 
chapel, our engineers placed in his hands a weapon which was used 
with fatal effect against this section of the scheme and rendered it 
expedient to withdraw the Bill, with the view to its amendment in 
this particular and redeposit next session. The support received from 
Sir Clinton Dawkins stands out in marked contrast to that of Mr. 
Perks's clients, who deserted our railway after having given us every 
reason to expect their support." 


INTELLIGENCE. 


DUDLEY TRAMWAY REGULATIONS. 


On Wednesday last week at Dudley Police Court the Dudley and 
Stourbridge District Electric Traction Company appeared to answer 
two summonses charging them with having no speed indicators on the 
cars, two further summonses respecting the absence of copies of the 
Board of Trade regulations, and а third couple of summonses charging 
the company with carrying passengers on the roofs of cars on a light 
railway. 

Sergeant W. Lane stated that on June 11 he saw three cars in the 
Birmingham-road on neither of which was a speed indicator or a copy 
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of the Board of Trade regulations. The same day he saw a double- 
decked car being used on the Pensnett light railway. 

Police - Constables Gardner and Tolley deposed to seeing 
passengers on the roofs of cars vsed on the Pensnett light railway 
on June 25 and on July 14. 

Mr. Waldron, who appeared for the defence, submitted that the 
failure to post the regulations on the cars arose from the negligence of 
the car cleaners and would not occur again. The company were 
unable to provide the cars with speed indicators, there being, as he 
stated, no suitable apparatus of the kind in existence, and he read a 
report showing that the Board of Trade did not at present insist on 
compliance with that particular regulation. The light railways 
order, he further pointed out, while by one clause prohibiting double- 
deck carriages, specified in another clause what precautions should be 
taken for the protection of passengers on the tops of such cars. 

In the result for failure to post the Board of Trade regulations the 
en э! were fined 2s. 6d. in cach case, and for carrying passengers 
on the roofs of the carson the light railway fines of 20s. and costs 
were imposed in each case. The charge of failing to provide speed 
indicators was adjourned sine dir, 


LEAMINGTON AND WARWICK ELECTRICAL COMPANY. 


On the 13th inst., in the Chancery Division of the High Court, 
Mr. Justice Farwell had before him a petition ?» re the Leamington 
and Waiwick Electrica! Company, Limited, originally known as the 
Leamington and Warwick Tramways and Omnibus Company, asking 
that the scope of the memorandum of association of the company be 
enlarged under the Memorandum of Association Act, 1890, so as to 
enable the company to substitute electric traction for horse power on 
their system, to supply the town of Warwick with electrical energy 
for certain purposes, including light, heat, and telephones, to increase 
their capital from £25,000 to £100,000, and to take over the rights, 
' 1 and obligations of the British Electric Traction Company. 

here was no opposition, and the petition was granted. 


COMPANIES’ MEETINGS AND REPORTS 


ELECTRIC CONSTRUCTION. 


The annual general meeting of the shareholders in this Company 
was held on the 10th inst. at Winchester House. 

Mr. James William Barclay, who presided, moved the adoption 
of the report, which appeared in our last issue. Having referred to 
the loss the Company had sustained in the death of their chairman, 
Sir Daniel Cooper, he observed that the general result of the year's 
business was similar to that of last year, and, coupled with the figures 
of previous years, it went to show that they had a steady-going busi- 
ness. Their general reserve was now £32,000, while the depreciation 
fund, made up exclusively from revenue, amounted to £43,000. He 
had much satisfaction in referring to the handsome increase in the net 
receipts from the Madras Tramways. It was no less than 55 per cent. 
over that of last year, and the gross receipts for 1902 so far showed 
every promise of even a larger increase in the current year. Referring 
to the Electrica] Power Storage Company, the subsidiary compan 
formed to take over the accumulator branch of the old company's 
business, he stated that that concern had, under the present able 
management, proved a success, for it held the premier position 
among electric storage companies. The profits of the Storage 
Compsny showed a large increase in the year just ended. The 
relations between the management and all classes of the employés 
continued to be thoroughly cordial, and the directors had much satis- 
faction in recommending the distribution among them of the usual 
bonus in token of their appreciation of steady and zealous service. 
The Company’s works, plant, and tools were all modern and of the 
best, and in size capable of turning out the largest machines that may 
be required. In every respect they had reason to have confidence in 
the future of the Company. 

Sir Henry C. Mance seconded the motion, which was adopted. 


ELECTRICAL POWER STORAGE. 


The thirteenth ordinary general meeting of the shareholders in his 
Company was held on 10th inst. at 4, Great Winchester-street, E.C., 
Mr. J. I. Courtenay, chairman and managing director, presiding. 

In moving the adoption of the report, the Chairman said the net 
p for the past year was £10,913, making with the balance brought 
orward 211, 246. They had transferred £5,000 to reserve and £1,000 
to contingent fund, end they recommended а dividend of 5 per cent. 
on the ordinary shares, leaving £854 to be carried forward. The 
reserve would now stand at £15,000 and the contingent fund at 
£5,000. This policy would greatly strengthen the position of the 
Company. The past year had been an 5 prosperous one 
for ilia Company. There had been a general increase of business in 
all directions—orders for lighting and power stations for private 
installations and for traction purposes all showing an increase over 

revious years. Their turnover during the past year had been 
es than ever before, and they were starting the new financial 
year with orders ahead to an amount considerably in excess of 
that of any previous year. Among the contracts at present 
on hand was one for the Underground Electric Railway Com- 
pany, of London, Limited, the company which was carrying 
out the change to clectric power on the Underground Railway. 
They were still continuing their experiments in batteries for clectric 
traction, and although their laboratory had tested a very large 
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number of cells manufactured in this country, on the Continent, and 
also in America, they had not found anything superior to the cell they 
were now manufacturing and seliing in large quantities to the City and 
Suburban Electric Carriage Company. For the last two or three years 
there had been more or less persistent rumours of an accumulator 
invented by Mr. Edison which would, they were told, revolutionise 
electric traction. Mr. Edison’s own figures, however, did not show 
that his battery was more than 10 per cent. lighter than the latest 
type of traction cell manufactured by this Company, while its cost 
was from two to three times as great. The Company's technical staff 
thought it would probably be found that Mr. Edison was yet far from 
making а commercial article of his invention, as the 20 years’ expe- 
rience of the Electrical Power Storaye Company showed that there 
had been no great commercial success resulting from a radical altera- 
п in principle since Faure introduced what was known as the pasted 
plate. 
The report was unanimously adopted. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The half-yearly meeting of the shareholders in this Company was 
held on Tuesday at the offices, Old Broad.street, Sir Robert С. W. 
Herbert presiding. 

The Chairman stated that the interim dividend at the rate of 5 per 
cent. was available and would be paid. The affairs of the Company 
and general business were progressing in the usual satisfactory manner. 
They had had a busy six months, and a great amount of cable had 
been constructed and shipped. On Saturday last their new ship 
Colonia sailed for Vancouver with 3,500 knots—which was a 
long stretch of cable—to connect Vancouver and Fanning Island. 
The ''Colonia" was the largest cable ship in the world. The 
“ Anglia" had returned to England, having laid the shorter 
portions of the line connecting Vancouver with Australia aud New 
Zealand. The Company were hard at work, and were still constructing 
some portion of the Pacific cable. The entire work would be com- 
pleted before the expiration of the period in which they undertook 
to finish it, The whole of the cable connecting Canada with 
Australia and New Zealand had to be completed before the end of 
the year, and they would be more than ready with the work when 
that period arrived. The Company had smaller labours on hand 
also, such as providing lengths of cable hy way of repairs and 
occasional break downs for various companies, and the directors 
expected that the Company would be well employed until the 
annual meeting. 


CHELMSFORD ELECTRIC LIGHTING. 


The report of the directors for the year ending Dec. 31, 1901, states 
that the net result of the year's working is a protit of £2,830. 8s. 11d., 
and after adding thereto the balance from 1900, and providing for 
debenture interest and other charges, there remains an available 
balance of £2,564. 19s. 8d. At Dec. 31, 1901, the number of lamps 
conaected to the Company's mains was equivalent to 15,417 8-c.p. 
lamps, an increase of 1,158 lamps during the year. The supply of 
electricity has been well maintained, and there has been a satisfactory 
increase in the revenue from the sale of current. The working costs have 
at che same time been considerably reduced, the principal item of 
reduction being in coal. Additional shares to the number of 25,122 
have been applied for and allotted, and with the proceeds from the same 
the loan account has been paid off and trade creditors' account has been 
reduced. Messrs. Crompton and Co., Limited, have removed from the 
old Are Works adjoining the Company's generating station at Chelms- 
ford, but the premises have been taken by a firm of motorcar manu- 
facturers, who are driving their machinery by electric power supplied 
by this Company. The directors propose to set aside a sum of 5800 
towards the establishment of a renewals fund account, to pay a divi- 
dend at the rate of 4 per cent. per annum on the share capital, and to 
carry the balance (£365. 5s. 8d.) forward. 


CITY AND SOUTH LONDON RAILWAY. 


The accounts of this Company for the half-year ended June 30 lass 
show a balance, after providing for the debenture stock interest, 
payment of the dividend on the preference stocks and the transfer to 
the renewal fund of £2,000, sufficient to allow the payment of a 
dividend on the consolidated ordinary stock for the half-year at the 
rate of 3 per cent. per annum, carrying forward a balance of £1,750. 
The dividend for the corresponding period last year was at the rate of 
12 per cent. per annum, carrying forward a balance of £733. 


APPOINTMENTS VACANT. 


Engineer-in-Charge, Willesden Board of Guardians, July 19, 
See advertisement. 


Electrical Engineer, Cleckheaton Urban District Council, £200 


per annum. Particulars may be obtained from the chairman, 
Mr. Е. W. Birkett. July 21. 
Fitters, Ferranti Limited, Switehworks, Hollinwood, Oldham. 


See advertisement. 
Improver, Stockton-on-Tees Electricity Works. See advertisement. 
Assistant Engineer, Portsmouth Corporation Electricity Works, 


£100, rising by annual increments of £5 to £125, July 23, See 
advertisement, 
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NEW COMPANIES REGISTERED. 


British Railway Traffic and Electric Company, Limited.— 
Capital, £100,000. Objects: to construct and eyuip light and 
narrow-gauge railways, etc. 

Force Motor Syndicate, Limited. Capital, £5,000. Objects: to 

arry on the business of W. A. Taylorand C. E. Warren, motorcar and 

engine manufacturers, whether propelled by steam, electricity, oil, 
or other power, builders of rolling-stock, electrical, and general 
engineers, etc. 

English Power Company, Limited.—Capital, £100. Objects: 
to establish and carry on in the United Kingdom or elsewhere the 
business of manufacturers of and dealers in all kinds of plant, and in 
particular plant and machinery used in the creation or application of 
any motive power, especially compressed heated air, electricity, and 
heated water, etc. 

Bath Electric Tramways, Limited. —Capital, £230,000. Objects: 
to acquire and turn to account any tramways in or near Bath, to work 
the same by electricity, steam, or other power; to manufacture and 
deal in carriages, motorcars, vans, locomotives, accumulators, and 
dynamos ; to adopt an agreement with the E. C. Syndicate, Limited ; 
to manufacture, lay down, and maintain any cables, wires, and lines ; 
and to carry on the business of a tramway, telephone, telegraph, and 
electric light, heat, and supply company. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Calarasi-Stirbey (Koumania).- The Municipality require tenders 
for public electric lighting. Tenders by Sept. 3. 


Trujillo (Spain).— The "арац require tenders for publie 
electric lighting for 20 years. Tenders by Aug. 10. 


Pontypridd.—The Urban District Council invite tenders for cables 
and dust destructors. Tenders by July 31. Вее advertisement. 


Barking Town.—The Council invite tenders for construction of 
tramways in their district. Tenders by July 31. See advertisement. 


Rochdale.—The Corporation invite tenders for the supply and 
delivery at the car depot, Rochdale, Lancs., of three tramcars, com- 
plete with trucks, motors, and equipment. Tenders by Aug. 4. Sce 
advertisement. 

Accrington.—The Electricity Committee invite tenders for one 
steel Lancashire boiler, and steam and other piping. Specifications, 
ete., can he obtained from Mr. H. Gray, borough electrical engineer. 
Tenders by July 21. 

Bradford.— The Corporation invite tenders for an installation for 
electric lighting at the new conditioning house, Canal-road. Specifica- 
tion, ete., may be obtained at the Electricity Department, Town Hall, 
Bradford. Tenders by 24th inst. 

Hendon.-—The Urban District Council invite tenders from com- 
panies and others for the sale or lease of their provisional order 
authorising the supply of electricity in the urban district of Hendon. 
Tenders by July 28. See advertisement. 


Ansuaga (Spain).—The Municipality require tenders for lightin 
the town by electricity for 25 years; 3,500 10-c.p. lamps are күк, 
for public lighting. The town authorities will contribute 9,975 
pesetas per annum. Tenders by July 27. 


Nisch (бегуіа). The Municipali invite tenders for electric 
lighting of the town estimated at 202,132°47 dinars, and for plant 
estimated at 366,841°75 dinars. Tenders by Aug. 13. Particulars 
may be obtained on application to above. 


Finchley.—The Urban District Council invite tenders for the 
construction of an electricity generating station. Specifications, etc., 
can be obtained from Mr. Edward Calvert, chief electrical engineer, 
2, Brosdway, Finchley, N. "Tenders by July 21. 


Hapton (Lanos.). —Tenders are invited for jara Народ town- 
ship with electricity from ш 1, 1902, to April 50, 1903. Full 
prem on application to Mr. Ed. O'Shaughnessy, clerk to Hapton 

arish Council, 16, Hammond-terrace, Padiham. Tenders by July 31. 


Malvern.—The Urban District Council invite tenders for two 
Lancashire boilers (with feed-water heater and pipe work); engines, 
alternators, exciters, and switchboard ; high and low tension con- 
centric cables ; and transformers. Tenders by Aug. 23. See advertise- 
ment. 

Valparaiso.—The 1 are inviting tenders for electric 
lighting and tramways. e understand that particulars may be. 
obtained from the Chilian Consul. Tenders by Sept. 1. The Govern- 
na also propose to lay а cable between Punta-Arenas and Puerto. 

ontt. 


Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
apparatus, transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories. Tenders by Sept. 15. See 
advertisement. 

Stratton St. Margaret (Wilts)—The Swindon and Highworth 
Board of Guardians invite tenders for а complete installation of 
electric lighting st their workhouse and infirmary at Stratton 
St. ret, Swindon, Wilts. Tenders by 9 a.m. on 29th inst. 
бее advertisement. 

_Dublin.—The Lighting Committee invite tenders for the construc- 
tion of а cast-iron subway under the Grand Canal Dock, near the 


Victoria Bridge, in connection with the municipal 5 supply 
undertaking. Specification, etc., may be obtained from the City 
Engineer. Tenders by July 20. 


Farnworth (Lanos.)— Тһе Urban District Council invite tenders 
for supply of з 119 enclosed high-speed ее, direct coupled to 
а 250-kw. lighting and traction generator, together with the necessary 
extensions to switchboards, pipework, foundations, condensing plant, 
etc. Tenders by July 31. doe advertisement. 


Bishop's Stortford.—The Urban District Council invite tenders 
for lighting such of the public streets as are at rent lighted by 
electricity or otherwise. Tenders, endorsed Tender for Lighting. 
to be sent to Mr. Thos. Swatheridge, clerk, Council Offices, North- 
street, Bishop's Stortford, by 4 p.m. on 22nd inst. 


Epsom.--The Urban District Council invite tenders for the supply 
and erection of semi-marine dry-back boiler, with fittings, etc.; ejector 
condensers, circulating pumps, and pipework; spray cooling pond; 
steam, feed, and drain pipes, etc.; and one 150-kw. steam dynamo 
(vertical enclosed high.speed engine) and switchgear, etc. Tenders 
by July 18. See advertisement. 

Devon.—The Visiting Committee of the Devon County Asylum, 
Exminster, invite tenders for wiring alterations and additions, 2,000 
lamps, booster, dynamo, motors, switchboard, and replacing of a 
battery of 120 700-ampere-hour cells, etc. Specification, etc., can be 
obtained from Messrs. O'Gorman and Cozens-Hardy 82, Victoria- 
street, Westminster. Tenders by July 23. i 


Manchester. —The Electricity Committee invite tenders for the 
supply, delivery, and erection at their Stuart-street works of con- 
densing water pumps, pipe work, tanks; storage feed-water tanks 
and circulating pipes over workshop. Specifications, etc., may be 
obtained from Mr. F. E. Hughes, secretary, Electricity Department, 
Town Hall, Manchester. Tenders by July 22. 


Madrid.—The Public Works Department invite tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years. A pre- 
liminary deposit of 3,368 pesetas and a final deposit of 16,844 pesetas 
is required, also the repayment of 3,189 pesetas and interest to the 
Sociedad del Tranvia del Éste for preparation of the scheme. Particulars 
may be obtained from the above. Tenders by Aug 26. 


William’s Town (South Africa — The King Electric Light- 
ing and Cold Storage Company invite tenders for supply of plant, 
boilers, wrought-iron smokestack, high speed enclosed engines, single- 
phase alternator, direct.driven exciters, surface condenser, main 
switchboard, transformers, copper mains, etc. Specifications, etc., 
can be obtained from the London agents, Messrs. A. E. Booth and 


Co., 16, New Union-street, Moorfields, London, Е.С. Tenders by 


Aug. 7. | 

Selangor (Malay States).—The Crown Agents for the Colonies 
invite tenders for certain plant and materials in connection with 
the electricity supply scheme for the town of Koala Lumpur, in 
the protected native state of Selangor, Federated Malay States: 
(Contract A, Section 1) supply, delivery, and erection of a gene- 
rating station, consisting of two 600-h. p. high-pressure turbines, with 
pipes, two 400-kw. three-phase altérnators, switehboard, and sundries. 
(Section 2) The supply, delivery, and erection of а sub-station plant, 
consisting of three 150-kw. motor-generators, two balancers, switch- 
boards, and sundries. (Contract B, Section 5) The supply ара deli- 
very f.o.b. at a European port of steel poles, cross-arms, insulators, 
copper wire, &c., for the high-pressure transmission line. (Contract C, 
Section 4) The supply and delivery f.o.b. at а European poe of arc 
lamps, iron ts, controlling apparatus, incandescent ps and 
fittings. Tenders nay be sent in for any or all of above three con- 
tracts. Specifications, drawings, general conditions, and forms of 
tender may be obtained from the Crown Agents for the Colonies, 
Downing-street, London, S. W., on and after 7th inst., on payment 
of £2 for Contract A, £1 for Contract B, and £1 for Contract C. 
Sealed tenders, endorsed ‘‘Selangor Electric Lighting ко, 
and addressed to the Crown Agents for the Colonies, are to be deli- 
vered at Downing-street, London, S. W., by 12 noon on Aug. 21. АП 
information regarding above contracts is to be obtained from Mesars. 
Preece and Cardew, 8, Queen Anne's-gate, S. W. 


RESULTS OF TENDERS. 


Morley.—The Town Council have decided to purchase a 12-h.p. 
motor from Witting Bros.. 

Cables.—The St. Helens Cable Company, Limited, Warrington, 
have received an order for their dialite bitumen cables from Maidstone. 

Motherwell.—The burgh have given their contract for an 800-h.p. 
steam set, with Willans engine, to the Lancashire Dynamo and Motor 
Conipany. 

Tynemoutb.—The Corporation have accepted the tender of the 
Lancashire Dynamo and Motor Company, Limited, for motor for 
driving condenser. 

Premier Incandescent Lamps.—In the new Baltic Sale Rooms 
there will be an installation of about 3,000 incandescent lamps, all to 
be of Fremier make. | 

Ealing.—The Town Council liave accepted the tender of Siemens 
Bros. and Co. for jute mains, and that of the British Electric Trans- 
former Company for transformers. 

Hawick.-—The Town Council have given the contract to the Urban 
Electric Supply Company to transform the gas into electric lighting 
in the streets of the town, at £1,070. 

Greenwich.—The Borough Council have accepted the tender of 
Rawlings Bros., of Blackheath, at £282, for wiring and fitting the 
lecture hal! premises for electric light. 
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South America. The Rosario Electric Lighting Company have 
шо an order for three 360-h.p. Willans engines combined with 

ynamos by the Allgemeine Elektricitüts-Gesellschaft. 

Burton-on-Trent.— Willans and Robinson, Limited, have received 
an order through the British Thomson- Houston Company for three 
180-h.p. engines for supplying power to the tramways. 

West Ham.—The Council have accepted the following tenders for 
two steel chimneys, four fans and engine for induced draught, all 
brickwork in connection with the flues, and economisers: W. H. 
Allen, Son, and Co., Bedford, fans and engines, £2,200 ; Babcock 
and Wilcox, Oriel House, Farringdon-street, E.C., steel chimneys 
£1,648, economisers £2,480, brickwork £3,425. 

Nuneaton. — The Urban District Council have accepted the 
following tenders: Callender’s Cable and Construction Company, 
cables for private lighting extension, £818. 7s. 114.; the same com- 
pany for joint-boxes and compounds for private and street-lighting 
cables, £83. 10s ; St. Helens Cable Company, cable for street-lighting, 
£70. Os. 8d.; British Westinghouse Electric Company, arc lamps, 
columns, and accessories, £558. 18s. 


West Ham. The Corporation have received the following tenders 
for the supply of 50 tramcars : 


Reversed Ordinary 

staircase. staircase. 
Hurst, Nelson, and Co. £500 10 0 £490 10 O 
Witting ß aa ND 518 0 0 518 0 O 
British Westinghouse Company ....... 523 10 0 518 10 0 
Dick, Kerr, and Co. РЕА 550 0 0 525 0 0 
Brush Company h . 552 0 0 527 0 0 
British Westinghouse Company  ........ 542 10 0 557 10 0 
British Electiic Car Company 548 10 0 555 10 0 
British Thomson-Honston Company 565 15 0 565 15 0 
Py Suterand css xv eR ы 605 0 0 605 0 0 


Hackney.—The Borough Council have received the following 
tenders for supply of electric motor for laundry machinery at dis- 
infecting station: 


British Westinghouse Electric Manufactur- Direct Belt 
ing Company, Norfolk-street, Strand, coupled. geared. 
W.C. (accepted ht t £76 5 0 272 6 0 

Electric Construction Co., Wolverhampton 122 10 0 112 0 0 

Electromotois, Limited, 35, Queen Vic- | 
toria-street, B.C. ... ....................... 76 10 0 87 7 0 

J. Н. Holmes and Co., Newcastle-on-Tyne 94 0 0 71 0 0 

G. N. C. Mann and Co., Norwich...... . ... 110 5 0 105 5 0 

D. Bruce Peebles and Co., Edinburgh ...... 125 0 0 110 0 0 

Crompton апа .Co., Salisbury House, 

London-wall, Е.С. ............ ............. 125 0 0 — 
Siemens Bros. and Co., Woolwich............ 124 0 0 — 
Greenwood and Batley, Leeds . 97 0 0 86 0 0 
Ward Bros., 284, Basinghall-street, Е.С... 85 17 0 84 17 0 


London County Council - The County Council have received the 
following tenders for the supply, delivery, and erection of steam, 
exhaust, feed, and other piping, valves, etc., for the temporary 
electricity generating station to be established by the Council on land 
adjoining the station of the South London Electric Supply Corpora- 
tion, near Loughborough Junction : 

W. Waterhouse, Limited, Newport!!ſ:!:!: . 22,055 9 4 
Sir Hiram Maxim Electrical and Engineering Company, 


Limited, 65-67, Gracechurch-street (accepted! 2,268 7 0 
British Mannesmaun Tube Company, Limited, Landore, 

South Wales domm "EUN 2,475 12 6 
Aiton and Co., Willesden Junction . 2,500 17 O0 
Ashton, Frost, and Co., Limited, Blackburn . q 2,600 0 0 
Babcock and Wilcox, Limited, Farringdon-street......... 2,605 10 0 
Mechan and Sons, У1бїогїа-вбтөеї......_...................... 2,700 0 0 
Wenham and Waters, Limited, Croydon* .................. 2,885 12 6 
Cowlishaw, Walker, and Co., Limited, Etruriat ......... 2,9910 0 0 
D. Stewart and Co., Limited, Glasgow ..................... 2.945 0 0 
Refuse Destructors. Limited, Queen Victoria-street ...... 5,106 10 O 
Light and Power Fittings Company, Birmingham  ...... 5,421 15 6 


* Tenders incomplete. f Not to specification. The accepted firm 
proposed as sub-contractors A. J. Stewart and Menzies for the steam 
pipes ; Clay, Henriques, aud Co., Limited. for the exhaust pipes: 
J. Hopkinson and Co.. Limited. for the steam and feed valves; 
Hamilton, Woods, and Co., Limited, fur the exhaust valves ; Suffield 
and. Brown for the expansion joint; Newton and Nicholson for joint 
rings; Jones and Horsfield for the non-conducting coverings. This 
arrangement has been agreed to. 


eee 


BUSINESS NOTES. 


TRACTION. 
Lowestott.—The estimate of cost for the main line of tramways 
proposed is between £60,000 and £70,000. 
Auckland (N.Z.).—We learn that the Auckland electric tramways 
are expected to be open for traffic by August next. 
Rothesay.—The Tramways (Extensions) Order Confirmation Bill 
was read a third time in the House of Lords on Monday. 


Newcastle. In view of the additional car accommodation required, 
it is decided to erect car-sheds at the west end of the city. 


Richmond.—The Town Council have sealed a petition against the 


Bili of the London United Tramways Company in tlie House of Lords. 


British Electric Traction Со. — Ап addition has just been made 


to the Beard of the above Company in the person of Mr. W. L. Madgen. 


Stalybridge.—During the past month the Stalybridge, Hyde, 
Mossley, and Dukinfield Tramways Board have obtained loans amount- 
ing to £6,000. 

Batley.—Mr. F. O. Kirby has been appointed to assist Mr. O. J. 
Kirby, the borough surveyor, in superintending the work of laying the 
electric tramways. 

Yarmouth.—The Tramways Committee have decided to adjourn 
until September the question of possible extensions of the electric 
tramways systems. 

Folkestone. —The assent of the Board of Trade to an extension of 
time for commencing the construction of the proposed tramways until 
1903 has been received. | 

Hindley.—The South Lancashire Tramways Company are in com- 
munication with the District Council with reference to the leasing of 
the tramways to the company. 

Smethwiok.—The Birmingham and Midland Tramway Company 
expect to be able to commence the working of the trams by electricity 
early in the spring of next year. 

Bury.—A valuer has been appointed for all the local authorities 
interested in the acquisition of the undertaking of the Bury, Rochdale, 
and Oldham Tramways Committee. 

Hartlepool.—At Durham Assizes a hairdresser has recovered £250 
from the Hartlepools Tramways Company for personal injuries sustained 
by him through a tramcar accident. 

Leeds.—The authorities are making experiments with a view to 
providing a better tramway service for working-men in the early 
morning and a better all-round service. 

Hove.—At the instance of the Hove Corporation a conference of 
representatives of the authorities west of Hove interested in the 
tramways question was held on Wednesday. 

Heckmondwike.—The terms of the supply of electric power by the 
Corporation to the British Electric Traction Company for working 
their tramways have been provisionally agreed upon. 

Birmingham.—The Tramways Committee at a meeting on 
Tuesday had before them designs of new cars for the electric route on 
the Dudley-road. No decision was definitely agreed upon. 


Douglas.—The revenue from the borough tramways from April 1 
to 2nd inst. shows a decrease of £5 on last year, which is considered 
satisfactory. The expenditure shows a still larger decrease. 


Barrow.—The directors of the British Electric Traction Company 
have decided not to run any 'buses or other means of conveyance on 
the tramway routes prior to the laying of the electric system. 


Newport (Mon.).— We have great pleasure in noting the appoint- 
ment of Mr. H. Collings Bishop, of Wigan, as borough electrical engi- 
neer and tramways manager at Newport at a salary of £500 a year. 


Broomhill.—The people of Broomhill have started an agitation in 
regard to tram fares, stopping places, and other matters affecting the 
Broomhill and Ranmoor section of the Sheffield Corporation tramways. 


Bilston.—Though the Board of Trade order has not yet been 
received, the British Electric Traction Company have commenoed 
running the electric cars on the new tramways. The Willenhall 
section also is now open for traffic. 

Longton.—A letter has been received by the Town Council from 
the Potteries Electric Traction Company апар that they hope soon 
to be in a position to finally decide upon which is the most, suitable 
lifeguard to adopt upon their cars. 

Rhondda. —The estimated cost of the construction of the proposed 
tramways is £170,000, and of the ролы station and electrical 

uipment £135,000. Purchase of Iand and construction of works 
will be responsible for another £51,000. 


Middlesex.—The County Council will shortly commence the con- 
struction of the proposed electric tramway system. Their Finance 
Committee are providing £1,000,000 for the first part of the scheme. 
This is exclusive of the cost of generating stations and equipment. 


Bath.—Sir Frederick Bramwell has issued his award in the arbitra- 
tion to dec de the price to be paid by the Corporation for the tramway 
company's undertaking. The award is that the Corporation shall pay 
the tramway company £5,210 for the existing tramways, and also all 
costs. 


Walsall.— The contractors for the permanent way of the new 

tramways (Messrs. Wm. Griffiths and Co.) will commence work in а 
day or two. The Tramways Committee propose to visit Manchester 
and Liverpool in September next to inspect the tramway systems in 
those towns. 
Bristol. On Monday evening a well-attended meeting of Lo 
Green residents was held, with а view to inducin the Bristol 
ways Company to extend their lines from the Hanham terminus to 
Longwell Green. A resolution urging the company to do this was 
carried unanimously. 

Hipperholme.—An interview was arranged to take place yesterday 
between a committee of the District Council and the Halifax Tram- 
ways Committee to a the immediate extension of the tramways 
from UE Cross to Hipperholme, and the introduction of electric 
light into the district. 

Southport.—On the ground that the trams on Sundays аге used 
© purely for secular purposes, and fail to render any assistance to the 
congregations of the churches and chapels in attending Divine service,” 
the directors of the company have decided to considerably curtail the 
tramway service in Southport on the Sabbath. 

Torquay.—The Light Railway Commissioners opened an enquiry 
on Wednesday into an applieation by a private company for powers to 
institute an electric tramway system at Torquay. The application 
was opposed by the Corporation, who at the present moment are 
themselves anxious to introduce tramways into the town. 
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Greenock.—The new depót and office of the tramway company 
are so far completed that these will be occupied this week. The com- 
pan have at present 34 cars, but there is accommodation in the new 

ept for 54 cars, and ample space for the housing of the new motor- 
cars which may be introduced in Greenock towards the end of the year. 


Cardiff.—The Board of Trade have appointed Sir Frederick 
Bramwell, Bart., F.R.S., referee in the matter of the proposed 
purse by the сир of the Cardiff District and Penarth 

arbour tramways. e Town Council have resolved to secure for 
trial a single-decked car with smoking compartment at a cost of 
£600, and also a number of dry seats. | 


Wotlverhampton.—The Examiners of Standing Orders in the House 
of Commons have had before them a Bill to confirm a provisional 
order authorising the Corporation to construct a number of new tram- 
ways inside the borough. The measure was ordered to be reported to 
the House for second reading, the promoters having complied with the 
Standing Orders. The Bill has already passed the House of Lords. 


Heywood.—The examiners of Standing Orders in the House of 
Commons on Friday had before them a Bill confirming a provisional 
order granted by the Board of Trade to the Heywood Corporation 
authorising them to construct additional tramways in the borough. 
The Bill was ordered to be reported to the House for second reading, 
rene complied with Standing Orders and passed all stages in the 


Aberdeen.—The Corporation have obtained the permission of the 
Board of Trade to run trailers behind the tramcars during this week, 
when a good deal of extra traffic is expected in consequence of the 
Highland and Agricultural Society's show. Twelve new cars con- 
structed for the Oorporation tramways have been rejected by the 
Tramways Committee on the ground that they do not satisfy the 
specifications. 

Halifax.—The Tramways Committee have visited Hipperholme, 
Brighouse, and Greetland districts to consider the applications made 
to them to extend the Corporation electric tramways to those places. 
They have devided to defer consideration of the whole question to the 
next ordinary meeting of the committee. Meanwhile, estimates as to 
the cost of making these extensions, with calculations as to the probable 
traffic, are to be prepared. 

West Ham.—The Borough Council are ported to have just placed 
a tender, amounting to £108,900, for the construction and equipment 
of a system of electric trams for the borough. The southern districts, 
Plaistow and Canning Town, will be chiefly benefited by the enter- 

rise of the Council. e rails are to be made in England, and it is 

oped as far as possible to employ men in the constructional works 
who reside in the borough. 

Tube Breakdown.—On Saturday a breakdown occurred on the 
Central London Railway. Passengers who arrived at Shepherd’s Bush 
Station after half-past seven found that traffic had been suspended, 
and thousands had to make the remainder of their journey to the City 
by omnibus or the Underground Railway. Ар official statement issued 
gave the failure of the electric current as the canse of the breakdown. 
About four hours later traffic was resumed. 


Sheffield.—A long discussion took place at the last meeting of the 
Town Council on the question of depreciation in the tramway accounts. 
The committee are not in favour of a depreciation fund, being of opinion 
that it is sufficient to make provision for the payment of interest and 
sinking fund out of revenue. Ultimately this view was upheld by the 
Town Council, an amendment in favour of the establishment of a 
depreciation fund being rejected by 25 to 34 votes. 

Glossop.—A letter received by the Town Council from Edmund- 
son's Electrieity Corporation, Limited, states that plans for the pro- 
posed building of the generating station will be forwarded next week, 
and when d by the Corporation the work will be proceeded with 
at once, The construction of the track will follow very shortly after- 
wards. The whole of the plant has been ordered some time, and will 
be ready for delivery when the buildings are completed. 


Perth. —A special meeting of the Town Council was summoned for 
Friday night to consider à resolution to acquire the Perth and District 
Tramways Committee to sell their undertaking to the Corporation. 
The meeting was fixed for seven o'clock, but as only 17 members put 
in an appearance after waiting 15 minutes, being one less than the 
necessary quorum of two-thirds of the Council, the chairman intimated 
that he had no alternative but to declare the meeting at an end. 


Brockley.—A meeting of the Brockley and District Improvement 
Committee was held last week to consider the subject of tramways in 
the district. 
the preparation of a memorial to the Borough Councils of Deptfor 
aud Lewisham. and to the London County Council, in support of the 
most practicable scheme to be approved by the County Council for the 
connection by electric trams of New Cross with Sydenham, vid the 
Brockley railway station. 

Presentation.—Some of the employés of the Co-operative Whole- 
sale Society, Limited, Longsight, have presented Mr. A. A. Blackburn 
with a handsome meerschaum pipe in case, together with a framed 
letter of thanks and photo of his staff, on his leaving the position 
of electrical engineer at the society's printing works to take up the 

t of general foreman at the Queen's-road depót of the Manchester 
бетрогайовп tramways. The manager, foremen of departments, and 
office staff have also made him а presentation of а walnut writing table 
suitably inscribed. 

Southampton.—The Tramways Committee on Monday inspected 
some new apparatus on one of the electric cars with a view to its 
possible adoption. The first device was an arrangement by which 
the rope attached to the trolley arm is kept clear of the stairways to 
the top of the car. The second patent was one which cleans the 
dirt out of the rails as the car goes along. An iron projection from the 


After a long debate a resolution was pussed 5 
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bottom of the car goes down between the rails and throws out the 
accumulated dirt. The third patent was an ingenious contrivance for 
distributing sand on the rails on steep declines, and so enabling the 
wheels to bite. | 

Caleutta.—-After a very successful experiment on their Kidderpore 
section, the Calcutta Tramways Company have extended their electric 
service to the line running from Kalighat to the corner of Clive-street. 
This is an important artery, and serves some of the busiest parts of 
the city. According to Julian Engineering, the popularity of the 
new cars is evidenced by the way in which they are being used by the 
people, who find their smooth and rapid transit a relief after the 
spasmodic progress of the old horse traction. A peculiar feature of the 

lcutta tramways is that the cars are made up into trains, first and 
second class cars being attached to each train. 

Tramways in Yorkshire.—4A Bill confirming provisional orders 
made by the Board of Trade under the Tramways Act, 1870, has come 
before the examiner for proof of Standing Orders. The orders autho- 
rise the Corporation of Leede to construct additional tramways, and 
they empower the West Riding Tramways and Electricity Supply 
Company, Limited, to construct tramways in the borough of 
Pontefract, the rural district of Pontefract, and the urban district 
of Knottingley. The Bill was found to have complied with the 
further Standing Orders of the House of Commons, and was sent for 
second reading. It has already passed the House of Lords. 


Sunderland.—The returns of the Corporation tramways for the 
month of June are as follows: receipts from passengers, £5,569. 
8s. 84d.; total mileage, 105,660 ; total passengers carried, 1,507 828 ; 
average number of cars in use, 40. Three of the consigument of new 
electric cars have been delivered by the contractors. They are of the 
double-deck type with an encl eanopy for the protection of the 
drivers in bad weather, and are built to accommodate 56 ngers. 
The first annual report of the Tramways Committee shows that the 
total receipts of the tramways undertaking for the past year amounted 
to £57,307, and the expenditure £49,565, leaving a net profit of 
£7,742. Of this, £7,000 has been applied to the relief of the rates. 


Exeter.—The City Council have before them a motion that applica. 
tion be made to the Board of Trade for permission to serve upon the 
Exeter Tramways Company notice of the intention of the Council to 
purchase their undertaking. The deputation which recently visited 
several of the large towns in the country and on the Continent where 
tramways are in operation, have now issued their repórt. They 
recommend as a result of their investigation (1) that in the system of 
tramways to be introduced into Exeter and suburbs, the overhead 
trolley, because of its economy and greater simplicity, be adopted for 
all the tramways, with the exception of High-street and Fore-street ; 
(2) that the system of tramways to be adopted in High-street and 
Fore-streot be left an open question for the present. 

Liverpool —The Town Council have deoided that the earliest 
arrangements be made to apply for powers to lay a single line, with 
crossing places, to connect the outer belt line at the corner of 
Croxteth-road and Lodge-lane with the Aigburth line at the point in 
Aigburth-road where the old omnibus terminus used to be ; or, as an 
alternative, that powers be applied for to run a double line from 
Lodge-lane down Aigburth.drive to the Aigburth-road terminus. We 
understand that the Corporation have agreed to send the general 
manager of the tramways (Mr. Bellamy), the chairman and oputy- 
chairman of the Tramways Committee and the eliairman of the sub- 
committee to the United States and Canada for the purpose of inspect- 
ing the various tramway systems in operation there. 

Shields.—In the House of Commons on Tuesday the North and 
South Shields Electric Railway Bill was laid on the table for con- 
sideration. Notice of motion has been given for the insertion of the 
following clause: ''The company shall provide accommodation for 
the conveyance of bicycles by all trains, but the company shall not be 
required to convey a greater number of bicycles than six in any train.” 
When the Bill was before the Committee of the House of Lords the 
Cyclists’ Touring Club endeavoured to get similar provisions inserted 
in the Bill, but were refused a hearing, and the Court of Referees: 
refused to give the club a locus standi to appear before the Committee 
of the House of Commons which considered the Bill. The considera- 
tion of the amendment was postponed until next week. 

Dunedin (N.Z.).—The city tramways engineer (Mr. W. R. Wright) 
has considered the question of tramway extension to Wadestown and 
the neighbourhood, and sent a report to the Onslow Borough Council 
on the subject. Mr. Wright suggests that the best way of serving the 
district will be to have а cable way meeting the city trams at the 
boundary and hauling them up the steepest grades, and then along 
the highway when necessary, doing away with the necessity of tran- 
shipping passengers, who could thus be carried direct from Wadestown 
and district to any part of thecity. The engineer indicates three possible 
routes, but recommends the adoption of one proceeding to the junction 
of the Porirua-road, deviating this a little so as to meet the main road 
on the city side of the Grange House in the Rhodes Estate. —New 
Zealand Mining Journal. 

Plymouth.—On the past year's working of the tramways there was 
a loss of about £1,000. At the last meeting of the Town Council the 
chairman of the committee gave some explanation of this. There had 
been an increase in the cost of current from 2:54. per unit to Id.; for 
the permanent way and overhead equipment there had been an increase 
of £1,100 ; rent Lad increased 8156; and proportion of salaries of 
corporate officers £92. These were only some of the items. The 
receipts, however, for the week ending July 12 were more than £100 
over the corresponding weck last year, and the reccipts for the 13 weeks 
from March to July showed а total increase of £131. 17s. 6d. The 
bad weather in May and June was responsible for a great deal of loss, 
It was hoped that the remainder of the summer would be very fine 
that there would be a tolerable autumn, and that as 4 result the 
receipts would considerably increase, 


102 


THE ELECTRICAL ENGINEER, JULY 18, 1902. 


Derlington.—The Board of Trade have forwarded to the town 
clerk the completed order authorising the construction of electric 
tramways by the Corporation, and a special meeting of the Town 
Council is summoned to deal with the matter and to take steps towards 
the obtaining of tenders for the construction of the lines, etc. It will 
be remembered that out of several schemes placed before them by Prof. 
Kennedy, the Tramways Committee decided upon one comprising 
rather more than 54 miles of tramways—part single and art double— 
the estimated cost of which is a little over £90,000. They also 
recommended, and the Council agreed, to borrow £100,000 for this 
purpose. The order as now granted contains a clause deferring the 
commencement of the repayment of the loan for a period of two years 
from the date of the order. 


Tooting.—The Wandsworth Borough Council have resolved that the 
attention of the London County Council should be called to the very 
dilatory way in which the work of reconstructing the tramways from 
Clapham to Tooting was being carried on. It was decided to inform 
the County Council that serious loss and inconvenience was caused to 
ratepayers in the borough and other users of the road owing to the 
manner in which the work was being proceeded with, and that the 
County Council should be urged to considerably expedite the work by 
arranging for the employment of at least double shifts of men. It was 
also decided that the County Council should be informed that the 
present method of running the tramcars on temporary lines was а source 


of danger and injury to the horses and vehicles of the public using the 
road, and required immediate improvement. 

Baroelona.—The Barcelona Tramways Company, Limited are 
offering for subscription at 93 per cent. £51,900 44 per cent. redeem- 


able debenture stock, being the unissued balance of the £200,000 
authorised issue. During the year there have been negotiations with 
а view to the purchase of the company's undertaking, but as there is 
no immediate prospect of the negotiations coming to a speedy con- 
clusion, the directors have decided to make the present issue. A sale 
may take place, and one result of а sale would be the redemption of 
the whole of the debenture stock at £105, or a difference of £6,228 
between the issue and redemption price upon the £51,900 now offered. 
This difference would represent a loss of бв. 23d. per share to the 
ordinary shareholders when the assets of the company came to be 
distributed. To compensate for this contingency a preference on allot- 
ment of the above issue will be given to the ordinary shareholders. 


Battersea.—The Borough Council have received 4 letter from the 
London County Council stating that the Improvements Committee 
have under consideration the suggested widening of Battersea Bridge- 
road in connection with the proposal to construct a tramway from 
Battersea Park-road to Chelsea Bridge, viu Battersea Bridge and 
Chelsea-embankment, and that the estimated cost of acquiring the 
necessary property and executing paving works in Battersea, excluding 
the cost of laying down and paving the tramway track, is £32,600. 
The London County Council have already powers to construct a tram- 
way in Albert Bridge-road, and the Highways Committee of the 
Battersea Borough Council are of opinion that it is hardly necessary to 
construct a tramway in Battersea Bridge- rond also, and they recom- 
mend that the London County Council should be so informed, and 
EUM be requested to proceed with the Albert Hridge-road tramway 
only. 

Pontypridd.—4A Bill confirming a provisional order made by the 
Board of Trade authorising the Urbun District Council to construct 
additional tramways in their district has come before the examiner. It 
was found that the Bill had duly complied with the further Standing 
Orders of the House of Commons, and was sent for second reading. 
The Bill has already passed the House of Lords. At a mecting of the 
Ratepayers’ Association last weck a resolution was proposed protesting 
against the District Council proceeding further with their electric 
tramwav scheme on the ground that the tramways could not be con- 
structed and maintained except at a great loss to the already over- 
burdened ratepayers. In the course of the discussion several speakers 
supported the Council proceeding with the scheme, though that 
authority was generally condemned because they had not consulted 
the ratepayers upon such an important matter. Eventually the 
question was adjourned for further consideration. 


New Issue.—The Bath Electric Tramways, Limited, has been formed 
with a capital of £230,000, divided into 75,000 5 per cent. cumula- 
tive preference shares of £1 each, 125,000 preferred ordinary shares of 
£1 cach, and 30,000 deferred ordinary shares of £1 cach, for the 
purpose of constructing (and ораз зар either direct or by means of 
the ownership of shares) a complete system of electrical tramways and 
light railways (with extensions), and also undertaking other electrical 
business in the city of Bath and the surrounding district. An issue 
at par is now being made of the whole of the prefereuce shares and 
106,000 preferred ordinary shares of £1 each. The subscription of 
shares to the extent of £135,000 (which is the minimum subscription) 
having been guaranteed, the directors will proceed to allotment as 
soon as the lists are closed ; 25,000 preferred ordinary shares are 
reserved for future issue if required. The whole of the deferred 
ordinary shares are to be issued as fully paid, in terms of the contract 
mentioned in the prospectus. 


Jarrow.—The first report of the Electric Light and Tramways 
Committee, just issued, states that, regarding the mode of construct- 
ing the tramways, the committee have directed the town clerk to 
forward to the British Electric Traction Company a copy of the Cor- 
poration's proposals recently submitted to the Board of Trade. Plans 
showing the lines had been considered, but as these are not sufficiently 
clear, the committee recommend that formal notice of objection be 
given to the company and to the Board of Trade. They suggest that 
the attention of the company be called to the awkward corner in 
Commercial-road, at the juan of Buddle-street and Staple-road, 
and that they be requested to take down the p scheduled for 
the purposes of improvement ; and, further, that it be pointed out that 


the curves shown from Commercial-road to High- street are not in 
accordance with the deposited plans. They also recommend that the 
company be asked to place the poles in such pornon that they will 
not obstruct the way into any premises on the route, and that the 
company tske all risk and liability in connection therewith. They 
farther request that the permission of the company be granted for the 
Corporation to use the poles for purposes of street-lighting. 


Mexborough.—The Court of Referees of the House of Commons 
this week sat to consider the petition of the Corporation of Rotherham 
to be heard by counsel inst the Mexborough and Swinton Tram- 
ways Bill. Mr. H. Lloyd said two competitive Bills were promoted in 
1900, the one by the Rotherham Corporation and the other by the 
Rawmarsh Urban District Council, for the construction of a through 
route through those places. By ап arrangement come to each party 
was to construct their own tramways to the boundary, and thus 
Rotherham would construct their trams over three-fourths of the 
length of Rawmarsh Bridge, and Rawmarsh would construct theirs 
over one-fourth of the bridge, so as to join with the Rotherham tram- 
ways and complete the through route. The bridge was to be rebuilt 
at а cost of 212,000, of which Rotherham would have to pay £9,000 
as the cost of their three-fourths. The present Bill enabled the 
Mexborough Company to take over the powers of the Rawmarsh 
Council, and the clause enabling the Corporation to agree upon тарп 
р having been struck out in the other House the Corporation о 

therham would be put to the expense of £9,000 without obtaining 
the desired through route. They, therefore, asked to be permitted to 
appear before the Select Committee to which the Bill was remitted, 
and argue that if they spent this £9,000 they should be empowered to 
make agreements with the new company. Mr. Wedderburn, K.C., 
for the promoters, contended that although the Corporation had 
under the Bill as brought in a power to agree, no agreements had 
really been arrived at and the Corporation had no vested righte. He" 
was willing, nevertheless, that the Corporation should have а clause 
giving them the power to agree. The Court eventually ted а 
locus standi to the Corporation. Оп Tuesday the Bill came before the 
Select Committee of the House of Commons of which Mr. Ashton is 
chairman, and after а short enquiry the preamble was declared proved. 


Huddersfield. —Major Druitt, of the Board of Trade, on Saturday 
held an enquiry into the recent. tramway accident, which resulted in 
the loss of three lives and personal injuries to a number of ngors. 
The witnesses included the driver of the car, who repeated the evidence 
given by him at the coroner’s enquiry on Friday. He emphasised 
what he had previously said, that he had received no instructions 
about reversing the motor to brake the car until after the accident. 
He had had trouble with the hand brake, but not with the electric 
brake. He had not turned cither of them the wrong way. An official 
inspection of the car was made by the inspector at the Great Northern- 
street shed, and its brake fittings were examined by experts, after 
which the car was driven out into Ray-street and the hand and electric 
brakes were tested and found to work satisfactorily. On the enquiry 
being resumed, Mr. H. N. Thomas, the tramway ma т, said the 
car had been under lock and key since the accident, and had not been 
interfered with. He considered that at the time of the accident 
the car was in perfect order. Mr. F. W. Taylor, electrical 
engineer, Golcar, *who had made an expert examination, said 
he found the controller perfect in every way. The connections 
wero good, ard the brushes making contact. He had looked at all 
the vital parts which would have a tendency to cause failure, but 
could not tind anything wrong in them. One in eighteen was the 
steepest gradient on the Almondbury route, and he judged that the 
electric brake alone should have pulled the car up on а much steeper 
gradient. Tho Inspector: Even with a speed of 12 miles an hour '— 
Yes ; I should say at 18 miles an hour, any way. Mr. John W. Wain- 
wright, engineer to the British Electric Car Company, Manchester, 
said the company were the contractors for the complete car. He had 
examined the car, and was i satisfied that the electric apparatus 
was perfect. The enquiry closed. On Wednesday we received а 
memorandum from Mr. H. N. Thomas, the tramway manager, stating 
that at the time of the enquiry Major Druitt oe tested the 
car without it having heen interfered with, and the brakes were found 
to be in perfect order. The car was driven at full speed and pulled up 
by both the hand and electric brakes. The inspector then got off the 
car and expressed himself satisfied. Another run for the benefit of 
the members of the Press was afterwards made, and che trolley was 
taken off the wire to show that the electric brake would operate 
without the trolley being on the wire. This also brought the car up 
satisfactorily. 

London County Council —At the usual weekly meeting of the 
County Council on Tuesday the Highways Committee presented a 
report on the South London сша. Company's undertaking. The 
report stated that negotiations have been proceeding for the acquisi- 
tion by the Council of the whole of the company's undertaking, with 
the result that the directors of the company have stated that they are 
prepared to recommend the shareholders to accept the sum or 
£198,500 for the lines and depóts, including goodwill in respect of 
the parts of the undertaking not yet purchasable under Section 43, 
and £2,650 as compensation to directors and officials, making a total 
of £201,150. The committee accordingly recommended (^) that the 
estimate of £205,000 on capital account submitted by the Finance 
Committee be approved, and that the Council do enter into ап agree- 
ment with the South London Tramways Company for the purchase by, 
and transfer to, the Council on Nov. 1, 1902, of the whole of the com- 
pany's undertaking ; (^) that the Highways Comunittee be authorised 
to settle the precise terms of the agreement to give ellect to the above 
resolution, and that the seal of the Council be affixed to the said 
agreement when ready. Another report from the same committee 
stated that the estimated cost of the special type of cars required for 
the Streatham lines of the Council's system is £59,000, and they 
recommended that this estimate be approved, and that the committee 
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be authorised to issue an advertisement inviting tenders for the 
electrical cars. As already stated in these columns a week 
or two ago, it has been decided to have single-truck cars for 
these lines on account of the steep gradient of Streatham-hill. 
The Highways Committee presented another report, in which they 
recommended (a) that the expenditure on capital account of a sum not 
exceeding £30,000 be approved in respect of the first portion of the 
building and other works in connection with the car-shed accommoda- 
tion to be provided on the site of the Clapham depét of the London 
County Council tramways and land adjoining ; (5) that the Works 
Committee be authorised to carry out the work specified in the above 
resolution, and to charge the tramways account with the actual 
amount expended in the execution thereof, together with the necessary 
proportion of establishment and other expenses. They further recom- 
mended that the expenditure on capital account be authorised of a 
sum not exceeding £5,500 in respect of fuel economisers required for 
the electricity generating station to be established by the Council at 
Greenwich, and that an advertisement be issued inviting tenders for 
the supply of such fuel economisers. As will be seen from our 
‘‘ Tenders columns, the tender ot the Sir Hiram Maxim Electrical 
Company has been accepted for the supply, delivery, and erection, 
for the sum of £2,268. 7s., of the steam, exhaust, feed, and other piping, 
valves, etc., required in connection with the temporary electricity 
generating station to be established by the Council at Loughborough 

unction. The company are to be allowed to sublet parts of the 
work included in the contract as follows: to Messrs. А. J. Stewart 
and Menzies the steam-pipes, to Messrs. Clay, Henriques, and Co., 
Limited, the exhaust pipes, to Messrs. J. Hopkinson and Co., 
Limited, the steam aad feed valves, to Messrs. Hamilton, Woods, 
and Co., Limited, the exhaust valves, to Messrs. Suffield and Brown 
the expansion joint, to Messrs. Newton and Nicholson the joint 
rings, and to Messrs. Jones and Horsfield the non-conducting 
material. With regard to the reconstruction of further portions 
of the Council's tramways to electrical traction, the Highways 
Committee reported that they think it desirable that steps should 
now be taken for the reconstruction of the tramways between New Cross 
and Greenwich, the length of these lines being equal to about five miles 
of single track. As regards the bridges specified, the Committee 
have consulted the Bridges Committee, and, with their concurrence, 
they propose that they should be authorised to arrange for the altera- 
tions of the bri to be carried out as soon as the necessary arrange- 
ments can be made, so that the bridges may be ready when the recon- 
struction of the lines is about to be commenced. The estimates, 
Approve by the Council on Jan. 28, in respect of the 194 miles pro- 
vide for suffieient machinery to drive the cars for the remaining five 
miles; and they propose to submit at a later date estimates to cover 
t he cost of tbe car-shed accommodation required in connection with 
this and other portions of the tramways. The committee have had 
estimates before them, from which it appears that the total amount 
which wil probably be required for the reconstruction for electrical 
traction of the tramways above specified is £114,000, which may be 
roughly divided under two heads—namely: («) alterations to and 
reconstruction of bridges, £9,000, repayment of which might be spread 
over the full term of years; and (b) lines and rolling-stock, £105,000, 


to be repaid in 25 years. They recommended that the estimates of 


£9,000 and £105,000 be approved, and that the expenditure on capital 


account of sums not exceeding those amounts be authorised in respect 


of the above-mentioned works. 


LIGHTING AND GENERAL. 
Bedford.—A further loan of £8,000 is to be obtained for electric 
light purposes. 


Linooln.—The judges’ lodgings have been fitted with electric light 


ata cost of £116. 
North Metropolitan Electric Power Supply Bill.—This Bill 
has been read a third time in the House of Lords. 


Stonohaven.—Messrs. Barlow and Young, London, will shortly lay 


before the Town Council an electric lighting scheme. 

Fulham.—The London County Council have agreed to lend the 
Fulham Borough Council £25,000 for electric light installation. 

Renfrew.—The Town Council intend to oppose the Electrical Supply 
Corporation’s application for an electric lighting provisional order. 

Newcastle.—A report is being prepared on the lighting by elec- 
tricity of Corporation properties, etc., such as the markets and the lower 
part of the quayside. 

Change of Telephone Number.—Mr. A. P. Lundberg, Liverpool- 
road, informs us that his telephone number has been changed to 
1,746 North (National). 

Kensington.—Forty.eight of the new electric arc lamps in the 
borough are now in ighting, and 40 further lamps will come into 
lighting during this week. 

Berwick.—Edmundsons, Limited, propose to start work on the 
electric light installation during the present year. The Corporation 
are pressing for a definite date. 

Falmouth.—The Town Council are considerin 
with Messrs. Crompton and Co., Limited, emb 
the electric lighting of the borough. 

Cupar.—The Fife and Kinross Asylum Board have decided to 
instruct the architect, Mr. James Gillespie, St. Andrews, to have the 
electric light installed in their building. 

Scunthorpe.—The Urban District Council have resolved to oppose 
an application for power to supply electricity, it being their intention 
to apply for a provisional order themselves. 

Crompton and Co.— The directors have decided, subject to audit, 
to recommend the payment of a dividend at the rate of 6 per cent. per 
annum for the -year ended March 31 last. 


a draft agreement 
ying their offer for 


Brierfield.— We understand that the Nelson Town Council are pre- 
pared to supply the District Council with electric current for illumi- 
nating purposes at 2d. per Board of Trade unit. 

Nantwich.—An enquiry is to be held into the Council's application 
for sanction to borrow £12,505 for the purposes of electric lighting, 
and £1,275 for the provision of a refuse destructor. 

Eastern Telegraph Co.—Payment is announced, on the 23rd 


inst., of a further dividend of 14 per cent. and a bonus of 2 per cent., 


making 7 per cent. for the year ended March 31 last. 

“ Feilden's Magasine.“— We note that Mr. J. T. V. Feilden has 
resigned his position as editor of Feilden's Magazine and managing 
director of the Feilden Publishing Company, Limited. i 

Bray.—The Urban District Council's new electric light station is 
now ready. An enquiry will be held on the 22nd inst. into an appli- 
cation for a loan of 27, 500 for the electric light works. 

Burton.—The electric light returns for the last month give the 
quantity of electric current sold as 10,119 units, showing an increase 
of 4,155 units in the corresponding month of last year. 

Eastern Extension, Australasia, and China Telegraph Co.— 
The directors have declared an interim dividend for the quarter ended 
March 31 last of 2s. 6d. per share, free of income tax, payable on the 
15th inst. 

Beverley.—The Town Council have obtained sanction to the 
borrowing of £14,784 for electric lighting, and to the application of 
the land near the railway station for the purpose of erecting the 
working plant. 

Redbourn.— The Parish Council have instructed their clerk to make 
enquiries of the authorities who control the nearest telephone wires 
with the object of procuring the use of the telephone for the parish in 
case of emergency. 

Brandon.—The Urban District Council's Electric Lighting Com- 
mittee are considering the clectric lighting at New Brancepeth. There 
are at present 16 oil lamps, and they propose to put' in 20 electric 
lamps, and so bring the light further down the bank. 


Taunton.—It appears that there has been a number of break- 
downs in the Haine's Hill district owing to the cable being ioo 
small for the number of houses. The Electric Lighting Committee 
will, however, at the earliest convenience remedy the defect. 


Dartmouth. — Messrs. Callender and Co. are busily engaged laying 
the electric light cables on their solid system in ой. troughs. 
Three single cables are being laid for private lighting, and the public 
cable, which is armoured, runs along by the side of the trough. 


St. James's and Pall Mall Electric Light Co.—The directors 
have declared the following interim dividends for the half-year ended 
June 30 : at the rate of 7 per cent. per annum on the preference shares, 
and at the rate of 10 per cent. per annum on the ordinary shares. 


Hebbarn.—The District Council intend to apply to the Board of 
Trade in conformity with a request by the Northern Counties Elec- 
trical Supply Company for permission to use a high-pressure electric 
system in order that the Felling district might be supplied from 
Hebburn. 

Swansea.—The plans of the proposed telephone exchange have been 
approved. The Telephone Committee do not intend to proceed at 
once with the whole of the proposed building on the site in Pier-street. 
We understand that the lighting of tlie free library by electricity has 
been agreed upon. 

Heston and Isleworth.—The Electric Lighting Committee of the 
District Council are about to visit Ealing and other places where dust 
destruction is combined with electric lighting. It is thought probable 
that an attempt will be made to upset the former decision of the 
Council to lease their provisional order. 

Viotoria.— The n of Melbourne took over the electric 
lighting of the city and suburbs towards the end of 1899. The loss to 
the city on its electric supply for the year ended Feb. 28 last was 
£8,710. 11s., which appears to have been occasioned by causes which 
will no doubt be remedied in the near future. 

Direct United States Cable Co.—The Board recommend a final 
dividend of 3s. per share апа a bonus of 1s. per share, both tax free, 
payable on and after the 31st inst., making a total distribution of 34 
per cent. for the year ended June 30 ; £5,000 is placed to reserve fund 
account, and about £2,196 is carried forward. 


Morley.—Mr. H. Drewett, the borough electrical engineer, in his 
last report states that the output from the electricity works during the 
four weeks ending June 14 was 4,143 units, as compared with 2,678 
units for the corresponding period last year, being an increase of 1,465. 
The lamps connected to date numbered 8,397. 


Cardiff .—A new system of „ has been proposed, by 
which the tramway overhead wire poles will be utilised so as to 
reduce the number of standards in the streets. The electricity depart- 
ment has made a clear profit of £1,200 in the last 12 months, irrespec- 
tive of £600 devoted to lightening the rates. 


Yorkshire College, Leeds.—The next session's day and evening 
classes in the electrical engineering department begin Oct. 6. 
Prospectus, giving information as to, lecture and laboratory courses, 
with particulars of the equipment of the department, which has 
recently been further extended, may be had from the registrar. 


Rochester.—The Provincial Electric Supply and Traction Com, 
ny, the Kent Electric Power Company, and the Kent Electric Power 
yndicate, Limited, intend to apply to the Board of Trade on or 
before Dec. 21 for a provisional order authorising the supply of elec? 
tricity for public and private purposes within the area of the city. 
Cheltenham. —There is some difficulty in extending the electric 
light to Cleve Hill, owing to the action of the Parish Council of 
Prestbury, through whioh the mains would have to pass. It appears 
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that unless the original agreement with the Parish Council is adopted, 
the proposals for extension in that direction will have to be abandoned. 


Stock Exchange. — Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and grant 
a quotation to Willans and Robinson's 4 per cent. first mortgage 
debenture stock, and a further issue of 4 per cent. first debenture stock 
in lieu of the 44 per cent. first mortgage debenture stock now quoted. 


Weymouth.—The Council have approved of the scheme for electric 
lighting submitted by Messrs. Kennedy and Jenkin, and of the esti- 
mate of £44,800, and have instructed the engineers to prepare thie 
necessary drawing and estimate to be sent to the Local (Government 
Board with the application for power to borrow the money for 
carrying out the works. 


Illuminations. —Last week Brighton and Hove illuminated in joy 
at the King's rapid progress towards complete recovery. In Brighton 
alono over 100,000 incandescent lamps were used on the public build- 
ings and enclosures, and Hove sea-wall presented a brilliant spectacle. 
The grounds and buildings will be farther illuminated when the 
Coronation actually takes place. 


Newport (Mon.).—The Council have adopted a report dealing with 
the proposal to provide for a third unit of 500 kw. at the new power 
station, thus providing for 1,500 kw. in all. The estimate of the cost 
of the machinery, plant., etc., for producing the third unit is 
£17,933. 11s., and the Electricity Committee have been authorised to 
accept tenders for supplying the same. 


Ashton-under-Lyne.—The с for electrical energy supplied to 
private consumers has been reduced from 44d. to 4d. per unit, with 
the alternative of paying 1s. per 8-c. p. lamp fixed per quarter, and in 
addition 14d. per unit consumed ; current for power purposes will be 
supplied at from 3d. to 14d. per unit ; 1 tor extensive use 
of power are to be dealt with as they arise by the committee. 


Mexborougb.—The Urban District Council intend to apply for a 
loan of £2,500 to cover cost of distributing mains in several st-eets 
and а 100.kw. engine and dynamo. The Council are supplying 
already 1,598 dde lights for private consumers and 1, 8-c. p. 
lights for public lighting, a total of 2,840, or within 160 of the full 
ань Fresh applications for current are being received almost 

aily. 

Basingstoke.—The United Electric Light and Power Company 
propose to apply for a provisional order to supply electricity within 
the Town Council's area. At present, however, it is the intention of 
the Council to carry out the work themselves, and they have asked 
Mr. Wilson, the electrical engineer who prepired the scheme for the 
Council, to have an interview with the Council in committee with the 
view to action being taken as early as possible. 


. Frome.—The Urban District Council intend to apply for sanction 

to the borrowing of such а sum as may be necessary for the installation 
of works for the supply of electricity for power and lighting purposes 
within the Frome urban sanitary district. Mr. F. Н. Medhurst has 
been engaged as consulting engineer. A deputation is conferring with 
an electrical company, who propose to carry the scheme through on the 
seven, fourteen, or twenty-five years' system. 


Ayr.—The burgh electrical engineer, in his last report, states that 
during the month the whole of the works have run satisfactorily. The 
following statisties are also given: number of consumers as per last 
report, 552 ; number of consumers connected during month, 14—total 
566 ; number of lamps connected as per last report, 25,116 ; number 
of lampe connected during month, 552 total, 25,518; units gene- 
rated as per last report, 44,887; units generated during month, 
56,979 — total, 101,866. 

London Gasette.— The partnership existing between A. H. C. 
Gibson, E. G. Miles, and Ada Gibson (trading as Hugh Gibson and 
Co.), electric light and power contractors, 14, Temple; street, Birm- 
ingham, has been dissolved by mutual consent. Tlie estates of A. J. 
Greenberg (trading as the Midland Electrical Company), electrical 
engineer, 30, Arthur-road, Erdington, Birmingham, and G. F. Cook 
(аб as G. F. Cook and Co.), Lightcliffe, Yorkshire, have been 
released from trusteeship. 


Bridgwater.—The Bridgwater and District Electric Supply and 
Traction Company, Limited, intend to apply to the Board of Trade 
for a provisional order under the Electric Lighting Acts to enable the 
company to supply electrical cnergy for public and private purposes 
within the borough of Bridgwater, and the several parishes of Bridg- 
water Without, Durleigh, and Wembdon, over which areas the 
Bridgwater Town Council and the Bridgwater Rural Distris Council 
have jurisdiction and control. 


Lowestoft.—The Тома Council intend to apply to the Board of 
Trade during the next session of Parliament for a provisional order 
authorising them to supply electricity for any public or private 
purposes to the following parishes within the rural district of Mutford 
and Lothingland: Hopton, Lound, Ashby, Belton, Fritton, Horring- 
fleet, Blundeston, Corton, Flixton, Somerleyton, Oulton, Carlton, 
Colville, Pakefield, Gisleham, Mutford, Barnby, Kessingland, Rush- 
mere, Bradwell, and Gunton. 


Now Firms. —We are informed that Mr. Philip Dawson, M. I. E. E., 
is joining the firm of Kincaid, Waller, and Manville, 29. Great George- 
street, Westminster, and that the firm will henceforth be known by 
the title of Kincaid, Waller, Manville, and Dawson.—The Newton 
Electrical Works, Limited, electrical and mechanical engineers, 
Taunton, have purchased the gas and oil engine business lately carried 
on by Messrs. Allen and Barker. We understand that Mr. Barker and 
portion of the old staff and hands have joined the new firm. 


Ashton.—Two new engines of 250 h.p. have been installed, which 
will enable the electricity department to save both in coal and water 
when a light load is on the system. The price of the current to 


private users is to be reduced from 44d. to 4d. per unit, with an alter- 
native contract, the terms of which require the payment of 1s. per 
quarter per 8-c.p. lamp and 14d. per unit on current consumed. The 
cost of the current for motive power ia to be reduced from 34. to 13d. 
per unit, with special terms for users of power on a large scale. 


Catalogue.— We have received a new price-list from Mr. С. Braulik, 
217 and 218, Upper Thames.street, London, E.C., illustrative of 
direct-current generators, fan motors, ctc., and we are glad to note 
that the efforts of this firm to introduce and push arc lamps of first- 
class English manufacture, in preference to those of Continental make, 
are meeting with the success they дез гуе. Showrooms have heen 
fitted up and supplied with current in order to convince the British 
publie that they need not go to the Continent for a reasonably priced 
arc lamp. 

Truro.—The City Council are prepared to receive proposals for the 
electric lighting of the city on or before the 31st inst. The Council 
have informed Messrs. Deacon and Co., the United Electric Light and 
Power Company, and the Provincial Electric Supply aud Traction 
Company, Who proposed to apply for a provisional electric supply 
order within the Council's area, that the Council have already an 
electric lighting order for the city, and will be glad to гезе 
suggestions from any firm relative to an electrical lighting 
installation. 

Penzanoe.—The Provincial Electric Supply and Traction Company 
and the United Electric Light and Power Company intend to apply 
for a provisional order authorising the supply of electricity for public: 
and private purpose as defined by the Electric Lighting Acts of 1882 
to 1889, within the area of Penzance. The Cornwall Electric Power 
Syndicate, Limited, have submitted a draft agreement indicating the 
basis upon which they would be prepared to supply electricity in bulk 
for all purposes that it may be required for in the area controlled by 
the Town Council. 


Islington.—At the meeting to-night the Finance Committee will 
recommend that in the event of the London County Council sanction- 
ing the borrowing of £8,630 for electric lighting purposes for а регі. «і 
of 42 years, the Islington Borough Council will undertake that during 
the currency of the loan no further loans will be raised to replace anv 
of the plant and machinery, the cost of which is to be defrayed out of 
such loan, and that any renewals required during the period thereof 
shall be provided out of a sinking fund to be created for the purpose 
or from maintenance account. 

Hull Telephones. —The Eastern Morniny News is officially informed 
that at the recent interview between the Postmaster-General au“ 
representatives of the Hull Corporation and the National Telephone 
Company, a long discussion took place with respect to the wayleaves 
and agreements between the Corporation and the company. Aft«e 
hearing both sides the Postmaster-General told the Corporation repre- 
sentatives that he would grant them their license immediately. Не 
added that he hoped the differences between the Corporation and the 
company would be settled amicably. 


National Telephone Co.—The directors have resolved to recom. 
mend at the forthcoming meeting the following dividends for the halt- 
year ended June 30 last: at the rate of 6 per cent. per annum ou the 
first and second preference shares; at the rate of 5 per cent. peraunu n 
on the third preference shares; at the rate of 6 per cent. per annum 
on the preferred stock ; and at the rate of 4 per cent. per annum on 
the deferred stock, being equivalent to 5 per cent. per annum on the 
ordinary shares, now divided into preferred and deferred stocks : 
carrying £70,000 to reserve and about ¢8,000 forward. 

Wolverhampton. The abstract accounts of the electric light 
undertaking for the year show a profit of £507 on the last year's 
working, as compared with a loss of £130 in the previous year. During 
the year the price of electricity has been reduced from about 4:514. 
to 4'18d. ; £8,209 has been placed to the loans fund in reduction of 
their liabilities. The total amount paid off is £11,920. The output 
has been increased, but the coal bill was £400 lower than the one for 
the previous year. The revenue account shows a gross profit of 
£6,444. Of that there has been paid in interest to sinking fund 
£5,937. There is now £1,195. 5s. 8d. to the credit of the revenue 
account. 

Illuminated Canadian Arch.—Upon two recent occasions the 
London public were delighted to see at the Canadian Arch, Whitehall 
a very brilliant illumination executed chiefly with Nernst lamps. All 
the graceful and prominent lines of the arch were covered with these 
lanips, each giving а very brilliant and dazzling white light of 16C c.p. 
to 180 с.р.; the total number of lamps exceeded 350. We are 
iuformed that notwithstanding this immense mass of light of 
about 60,000 candles the current consumed was exceedingly low, 
as each lamp did not consume more than one ampere on а 200-volt 
circuit, thus the average power required per candle was about 
1:5 watts, showing a great saving indeed. The arch was further 
illuminated with 24 arc lamps, each of about 1,000 c.p., eight 
of which were provided with red-coloured globes, and also 750 
small incandescent lamps of about 5 c.p., which меге fitted on the 
lettering. All the different colours and ты of the various kinds of 
lamps gave an exceedingly pretty and effective result. Although the 
municipality had, in the first instance, great fear of permitting 
illumination of this very inflammable structure which was standing 
between buildings containing very valuable property, there was not 
the slightest accident, owing to the far-reaching precautions that the 
Electrical Company, Limited, London, had taken to prevent ay 
mishap. This company at the present time is in communication wit 
several electrical supply corporations with a view to supplying these 
Nernst lamps for strect-lighting purposes. 

Kirkintilloch.—The Landlords’ and Factors’ Association are 
discussing the question of the Glasgow Corporation telephone depart- 
ment breaking up the foot pavements for the purpose of liying under- 
ground wires, as they are not satisfied as to the legality of the Town 
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owing to the destruction by storm of the overhead telegraphic wires. 


Council's acquiescence, and what that involved in the matter of 
ownership and upkeep. A committee has been appointed to consider 
whether the Council should take advantage of the clause in the Clyde 
Valley Electric Power Bill to apply for a provisional order to become 
the distributors of electricity within the burgh. 


Longton.—The price of electricity to places of worship has been 
fixed at 44d. per unit. A requisition from six firms of сда manu- 
facturers outside the compulsory area requiring the laying down of 
distributing mains is under consideration. The accounts for the half- 
year on the eléctric light station show a working profit of £382; the 
interest on capital was £357. 4s. 4d., and the proportion of sinking 
fund £274. 5s. 6d.; leaving a deficiency of £249. 2s. 5d. To this 
must be added the accumulations of interest previous to the starting 
of the station, amounting to £177. 9s. 3d., making the balance to 
carry forward £426. 11s. 8d. 


Hollingbourne.—The clerk reported at the last meeting of the 
Rural District Council that the Corporation of Maidstone had laid 
their electric light mains in the parish of Boxley—i. e., in the Sitting- 
bourne-road—and the provisional order obtained by that body did not 
allow them to do that. He had, therefore, written to the town clerk 
askiug him what pos they had for doing this. Те town clerk 
replied that the light was laid for a few feet (the clerk said that it was 
150 yards) and the surveyor said that the Sittingbourne-road was a 
main road and repaired by the Borough Council, the moncy being 
refunded by the County Council, and that the mains were laid on the 
Boxley side of the road for convenience sake. It was decided that the 
action of the Maidstone Council should not be objected to. 


Telephone Exchange Fire.—The damsge done by the fire at the 
London-wall headquarters of the National Telephone Company 
(reported in our last issue) is estimated at about £30,000. Over 
5,000 subscribers were absolutely cut off, and steps were at once taken 
for providing a new exchange, certain rooms, generally uscd as offices, 
being used for the purpose. The following circular has been received 
by subscribers: The National Telephone Company regret to inform 
their subscribers that their exchange at London-wall was totally 
destroyed by fire last night. Owing to the extremely complex nature 
of the apparatus it must necessarily be some considerable time before 
the exchange is in full working order. Arrangements have, however, 
been made for the opening of a temporary exchange, and a very large 
staff are already employed upon this work. The company trust to 
receive the indulgence of their subscribers till the re-erection of the 
permanent apparatus. As both outside and inside plant have been 
destroyed, it is impossible to state how soon the service may be 
restored. The company, however, hope that a considerable number 
of subscribers will be connected within the next few days. —W M. E. L. 
GAINE, general manager.” 

City of London.—At last week's meeting of the Court of Common 
Council at the Guildhall it was resolved to instruct the several com- 
mittees of the Corporation to afford every facility to the Post Office in 
„ the telephone service in the departments under their respec- 
tive control. It was also decided that the proposed charge of £1 per 
annum for each attachment in the Central Mar ets be not insisted on. 
Mr. A. A. Voysey, in his annual report, says there are distinct 
evidences that a genuine competition is at present controlling the 
price of electric energy in the City. He considers it an advantage 
that both the companies which supply the City have now the right 
to use the higher pressure, because the consequent decreased size of 
mains will result in less interference with the surface of the streets. 
In 1895 the charge to consumers was 7:56, while last year it stood at 
4°45. The number of consumers supplied on Dec. 31, 1894, was 2,740, 
and on Dec. $1, 1901, 10,618. In 1894 135,460 8.c.p. lamps were 
connected, while in 1901 the number was 549,175. In that year 
11,526,951 Board of Trade units were sold, as against 11,272,968 in 
1900. The total number of public arc lamps increased from 493 on 
Dec. 31, 1897, to 508 in 1901. The police reported 1,306 failures and 
Mr. Voysey 160 in 1897, whilst in 1901 144 were reported by the 
former and 133 by the latter. 

Personal,— Another name has to be added to the list of consulting 
electrical cngincers practising in this country, Mr. A. Venning having 
opened an office at Sanctuary House, Tothill-street, Westminster, 
S.W. We may here state that Mr. Venning is an engineer who has 
had large experience both in this country aad the United States, being 
well known on both side of the Atlantic. After completing his articles 
with a firm of mining engineers in the West of England, he joined the 
engineering staff of Bolckow, Vaughan, and Co., Middlesbrough, and in 
1882 was engaged by Messrs. Crawshay Bros. during the reconstruction 
of their works in South Wales. Leaving them in 1889, he next went to 
America and was engaged by the Edison Company in their central- 
station department, and in 1895 was appoin assistant mechanical 
engineer of the World's Fair, Chicago. Shortly after the close of the 
Exposition he joined a leading firm of consulting engineers in that 
city who were engaged on the design and construction of several large 
electrical installations, and in 1897 accepted an offer from the British 
Thornson-Houston Company to take charge of their steam engineerin 
department in London. He has now commenced business as state 
above, and has, we understand, been retained by Mr. Clifton Robinson 
to carry out the extensions of his generating plant for the London 
United Tramways at Chiswick. 


Under Telegraphs.—On Saturday Mr. Fithian, secretar 
of the Associated Chambers of Commerce, issued a circular in which 
he stated that a reply had been received from Lord Londonderry, the 
Postmaster-General, to the appeal of the Associated Ohambers forwarded 
to him early last month urging that E should be taken to ensure 
uninterrupted communication between London, Liverpool, Glasgow, 
Edinburgh, Leeds, and all other commercial centres of the United 
Kingdom by means of undergreund wires or other efficacious method, 
so as to obviate the great disorganisation and prejudice tc business, 
which has resulted from the stoppage of telegraphic communication 
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In his reply Lord Londonderry says: ''In reply to your letter I аш 
glad to give you the following information: The number of reserve 
wires, which are carried as far as possible by alternative routes, is 
being largely increased ; the existing lines are being strengthened in 
many parts of the country, and, further, the underground line 
to the North is being continued from Stafford to Warring- 
ton. From 1 there are existing underground lines to 
Liverpool and Manchester, во that before the end of the year there 
will bea system of underground wires from London through Birm- 
ingham to Manchester. North of Warrington also another section of 
underground work is to be proceeded with, the section, namely, 
between Kendal and Shap, which is one of the most exposed on the 
north-west route. Next year I hope to obtain from Parliament a still 
larger sum of money for underground work, and the council may rest 
assured that the work will be proceeded with as quickly as possible.“ 


Wireless Telegraphy.—It is reported that successful experiments 
in the application of wireless telegraphy to submarines by a system 
Шашы y Lieutenaut Tadie have recently been made at Cherbourg. 
А mast with receivers was fixed to a submarine, and the vessel, after 
submersion, received signals transmitted from the central submarine 
station with perfect clearness. A Reuter's telegram from Cronstadt 
says: ''The танап cruiser, ‘Carlo Alberto,’ on Monday night, for the 
first time, received messages by wireless telegraphy from the Poldhu 
station in Cornwall. These are the first experiments in wireless tele- 
graphy over a distance of 1,600 English miles in a straight line by 
land, and the results have been most successful, the messages received 
having been most distinct. Signor Marconi, with the co-operation of 
Lieutenant Solari, had apparatus erected on the ‘Carlo Alberto,’ and 
he las been working for 10 days past to achieve this result. The 
experiments are regarded as of great importance, a new receiver, called 
the ‘detector magneticum, invented by Signor Marconi two months 
ago, having been tried. This instrument works independently, so that 
the ‘Carlo Alberto’ received messages from Poldhu which it was impos- 
sille for the other wireless telegraphic stations on the British coast to 
interpret. The detector magneticum acts in similar fashion to the 
telephone and typewriting machine, but it works better at night than 
during the day. Signor Marconi, however, has invented an instrument 
which works the same night and day. Signor Marconi proposes to 
erect a station in Italy for communication with Great Britain, Canada, 
and the United States. He believes that he will succeed shortly in 
telegraphing round the world. The King of Italy is greatly interested 
in these experiments. 

Cape Town Exhibition.—The scheme for holding a British and 
Colonial Exhibition at Cape Town for a period of four months from 
November, 1903, to February, 1904, is, we are happy to learn, says 
the British and South African Export Gazette, E: definite progress. 
The patronage of his Excellency Lord Milner, G. C. B., G. C. M. B., the 
High Commissioner for South Africa, has been secured. The reception 
accorded to ihe project by the mercantile community in South Africa 
is evidenced by, in the first place, the support of the Cape Town 
Chamber, while similar support, or promises of support, have been 
received from other chambers and merchants in the main cities of the 
several South African Colonies. A like cordial reception has, we under- 
stand, been met with in this country and even in our most distant colonies, 
the fact of the exhibition being confined to exhibits from the British 
Empire proving one of its chief attractions. Indeed, the view of 
South African merchants has been expressed that it is only reasonable 
and fair that an industrial display which will inevitably tend to 
increase the commercial relations between the South African Colonies 
and the various participants should be confined to those who had conre 
to their help in the recent desperate struggle for their existence as a 
British community. It has been arranged that the Cape Town Chamber 
of Commerce and the Town Council, representing the leading merchants 
and business men at the Cape, shall appoint an advisory board in order 
to forward the arrangements and interests of manufacturers partici- 
pating in the exhibition. The promoter and general manager of the 
exhibition, Mr. A. P. Baker, F. R. C. I., who is now in England, having 
just completed a six months' tour on behalf of the exhibition through- 
out the South African Colonies, returns to South Africa in November, 
when the preliminary works will have made considerable progress. 


Tawstock Court.—One of the first of the county mansions in 
North Devon in which the electric light has been installed is Tawstock 
Court, near Barnstaple. It was about 12 months ago that the Alliance 
Electrical Company, of 137, Regent-street, London, received a com- 
mission from Sir Bouchier Wray, Bart., the work being commenced 
in March last and the installation having been completed during 
the past week. There are about 490 lights, ranging from 8 c.p. to 
52 c.p. in the house proper, including some very handsome antique 
fittings. The current is distributed over the house by means 
of cight independent distribution boards, so that each section is 
controlled by a separate switch. The whole of the ‘‘ boards” 
are in Sicilian marble about l4in. thick. The main switchboard 
contains two switches each of 15 ways, one for charging and 
the other for the discharging of the batteries. The whole of 
the stables and outbuildings have also been fitted up, about 30 
lights being employed of 16 c.p. For the ра bose of the engine, 
dynamo, and battery, a building was especially erected in the court- 
yard. The steam plant consists of a loco. boiler and horizontal engine 
of 21 h.p., by Marshall, Sons, and Co., of Gainsborough. А com- 

und dynamo has been supplied by the Newton Electrical Works, of 

aunton, the firm which is also supplying the electrical plant for the 
installation at Barnstaple. The battery (supplied by Pritchetts and 
Gold, of Feltham, Middlesex) is of the 19-plate type with 54 cells, 
and is capable of giving an output of 81 amperes for six hours, or, 
in other words, equal to feeding 380 lights during the same time, 
Carried out under the direction of Mr. F. Pether (the foreman) in 
about four months, the work reflects the greatest credit on all con- 
cerned. The total cost has been about £2,000. Mr. Fred Woolfries 
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of London, has been engaged as the resident electrical engineer for 
the estate. 


Ealing.—During a discussion at the last Council meeting with 
regard to an extension of cables estimated to cost £800, it was said 
that in 1899 the number of units sold was 445,000, while for the year 
ending March, 1902, the number was 705,000.-nearly double. In 
1899 the income was £7,987; in 1902, £14,249. e have been 
supplied. by the Improved Electric Glow Lamp Company, 7, Great 
Newport-street, W.C., with the following interesting figures showing 
tests made with regard to the respective merits of silvered reflector 
lamps and incandescent gas with Welsbach Kern burners: 


~——— Type -— —_ —_-. 
Welsbach. I. E. G. L 
— No reflector. 16 c.p. 
New mantle. New. 
Height of post ТИ лы 104%. бїр. 
istance. —  ...... Candle-power feet Candle-power feet 
10 ft 05609 %1%.U] 08 
20 fr O02. xs '038 
9%. — — ...... 007 ..... '01 
40. — .— ..... 005 . .... 0053 
~ — Type -——————-. 
Welsbach. I. E. (i. L 
— With reflector. 16-105 
Old mantle. Very old 
Height of post 10. in 10ft. 6in 
istance. ...... Candle-power feet Candle-power feet 
10 ft T — 7 ads 055 
20ft. rr 0000 W '023 
50 ft. 000 ‘009 
40ft. — — ...... No register 004 


Eldon.—The North of England Institute of Mining and Mechanical 
Engineers visited the South Durham Colliery, Eldon, Bishop Auckland, 


last Friday. The following is the description of the new electrical 
generating plant, which met with so much praise on all sides, and for 
which we are indebted to the Northern Echo: “The pumping plant 
comprises a compound steam-engine, a continuous-current generator, 
two electric motors, and two high-lift pumps. The horizontal com- 
pound engine has 440 i.h.p., gives 80 revolutions per minute, and is 

tted with a flywheel 16ft. in diameter, grooved for 14 driving ropes 
each ljin. diameter. The dynamo is constructed for an output of 
220,000 watts, or 400 amperes. There is an approximate speed of 
400 revolutions per minute. The switchboard is certainly a thing of 
beauty, and is of marble panel design. The main pumps are two in 
number, and these are capable of delivering 500 gallons per minute 
to a height of 400ft. at an approximate speed of 28 revolutions per 
minute. The pumps are rope-driven by the motors. The motors 
are multipolar, and are capable of an output of 120 effective 
horse-power at 450 revolutions per minute. There are motor- 
room switchboards, and fur stopping and starting the motors two 
Scott and Mountain single-pole liquid starting switches are pro- 
vided. The coal-cutting plant consists of three Goolden dynamos, with 
an output of 36,000 watts each at 350 volts. A Robey (Lincoln) engine 
drives them. Five coal-cutting machines of the Goolden bar type are 
at work, three in the Harvey and two in the Hutton seam. One 
machine in each seam is driven by a 25-h.p. four-pole enclosed motor, 
and others by 18-h.p. two-pole enclosed motors. The plant was erected 
by the Electrical Coal-Cutting Contract Corporation, and the cutting 
done by that company at a price per ton. The plant was afterwards 
bought by the South Durham Coal Company. In addition to the fore- 
going, this generating plant is driving a three-throw pump, pumping 
100 gallons per minute, and a дїп. Gwynne centrifugal pump, delivering 
about 150 gallons per minute against a head of 60ft. 


Willesden Electricity Works.—The laying of the foundation 
stone of the sub-station in Salusbury-road, Kilburn, took place last 
Thursday afternoon. After a short introduction by the chairman of 
the Electricity Committee (Mr. C. Cowley), Mr. E. T. Ruthven-Murray, 
the electrical engineer, described the District Council's scheme, an 
account of which appeared in our issue of July 15, 1900. A large 
generating station is now being erected in Taylor's-lane, the site of which 
covers 54 acres of land, where it will be possible to erect plant equal 
to 50,C00 h.p. The present installation provides for 6,000 s In all, 
51 miles of cables are being laid, including 20 miles along 14 miles of 
streets. It іа phe ery to charge consumers on the maximum- demand 
system—1s. 9d. per 8-c.p. lamp per quarter and lid. per unit for 
lighting and 14s. per month and 1d. per unit for each motor, or by 
peer meter at a flat rate of 4d. per unit. Having been presented 

y Mr. Murray with a silver trowel, Mr. C. Cowley, after depositing a 
pickle jar containing a number of local papers, proceeded to well and 
truly lay the stone, and then gave a short history of the Council’s 
struggles during the last five years. A vote of thanks was proposed 
to the chairman of the committee by the Rev. H. G. Bonavia Hunt, 
Mus. D. (chairman of the Willesden School Board), seconded by Dr. 
Crone, J.P. (chairman of the Willesden District Council). г. J. 
Pinkham, for many years chairman of the Electricity Committce, 
supported the motion in a breezy speech, well appreciated by his audience. 
A very large number of plans and sections of the electricity works 
in Taylor's-lane and of the sub-station were exhibited, and were 
scrutinised by many with the greatest interest, open umbrellas not- 
withstanding; in fact, the inclement weather was, if anything, in 
favour of the eee as the large number of people who attended 
the ceremony gave a good indication of the great local interest which 
is being taken in the enterprise. What could be seen of the buildings 
showed them to be substantially built and most conveniently KEI 
We are informed that the machinery is practically ready, and that it 
is hoped to have the work finished by October next. The contractors 
for the buildings were Messrs. Braid, Pater, and Co., Bow-churchyard, 
and the operations are superintended by the borough engineer, Mr. O, 
Claude Robson, assisted by Mr. E. Willis. 


14738. 


14738. 


14738. 


14741. 


14760. 


14761. 


14767. 


14768. 


14772. 


14773. 


14774. 


14775. 


14780. 


14781. 


14788. 


14790. 


14809. 


14829. 


14836. 


14851. 


14855. 


14869. 


14878. 


14883. 


14887, 


PROVISIONAL PATENTS, 1902. 


JULY 2. 


An instrument for the measurement or comparison of 
quantities of electricity conveyed by transient electric 
ourrents, Robert Beattie, Physical Department, Owens 
College, Manchester. 

Improvements in eto - electric generators or 
dynamos. Thomas Blackwood Murray and Norman 
Osborne Fulton, 121, West George-street, Glasgow. 

Improvement in electric lampholders. Thomas Chalmers, 
18, Cawdor-road, Fallowfield, Manchester. 


Improvements in or relating to the electric propulsion 
of wheeled vehicles and boats. Maunsell Mercier, 57, 
Barton-arcade, Manchester. 

Improvements in speed indicating or recording appa- 
ratus. The British Thomson-Houston Company, Limited, 
and Frank Holden, 83, Cannon-street, London. 

Improved tumbler switch for electric lighting. Joseph 
Davenport Finney Andrews and Electrical Productions, 
Limited, 61, Carey-street, Lincoln's-inn, London. 

Improvements in or relating to electric lamps and 
switches therefor. Edwin Ruthven Gill, 111, Hatton- 
garden, London. 

Improvements in or relating to portable electric lights. 
Edwin Ruthven Gill, 111, Hatton-garden, London. 

Liquid starting apparatus for electromotors. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien-Gesellschaft, Germany.) (Complete specification.) 

Apparatus from a distance electro- 
motors serving to actuate ships’ rudders, sluice gates, 
swingbridges, and the like. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Siemens und alske Aktien- 
Gesellschaft, Germany.) (Complete specification.) 

Electrical apparatus for working reciprocating tools. 
Vickers, Sons, and Maxim, Limited, Alfred David Williamson, 
and Cecil Leslie Sumpter, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

An improvement in the construction of laminated 
armatures and the like for ventilation thereof. 
Vickers, Sons, and Maxim, Limited, and Alfred David 
Williamson, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. 

Improvements in and relating to the creation, multi- 
plication, and application of electromotive foroe or 
power to machinery of all kinds. Thomas James Howell 
and Alfred Andrew Andrew, Stoneleigh House, Sawbridge- 
worth, Herts. 

Improvements in process and apparatus for subjecting 
gases to high-tension electrical discharges. Benjamin 
Joseph Barnard Mills, 23, Southampton-buildings, Chancery- 
lane, London. (The Atmospheric Products Company, United 
States.) (Complete specification. ) 

Improvements in automatio switches for telephones. 
Eugene William Schneider, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements relating to armature windings for 
electric motors or dynamos, The Johnson-Lundell 
Electric Traction Company, Limited, 45, Southampton- 
buildings, Chancery-lane, London. (Robert Lundell, United 
States.) (Complete specification. ) 


JULY 3. 


An improved electrical high-tension switch. Thomas 
Henwood, 14, Pelham-square, Brighton, Sussex, 

Improvements in detectors of electric current induced 
in systems of space telegraphy. Ernest Wilson, 64, St. 
John’s-park, Blackheath, London. 

Improvements in the field-magnet cores of dynamo- 
electric apparatus. Kcijiro Kishi, 46, Lincoln’s-inn-fields, 
London. 

Improvements in or relating to electric vehicles. 
Ludwig Lohner and Ferdinand Porsche, 111, Hattome 
garden, London. 

Improvements in electrical transformers for mono- 
and polyphase currents, Siemens Bros. and Co., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Siemens und Halske Aktien-Gesellschaft, 
Germany.) (Complete specification. ) 

Improvements relating to electric arc lamps. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Herman Cuénod, Switzerland.) 

Improvements in the construction of ineandescent 
electric lamps. Ignace Hippolyte Hegner, 18, Buckingham- 
street, Strand, London. 

Improvements in  telephonio intercommunioation 
systems. William Aitken, 129, Muswell-avenue, Muswell 
Hill, London. (Complete specification.) 


JULY 4. 
James Cluderay Booth, 57, Victoria- 


for controlling 


An electric battery. 
street, Bradford. 
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14884. Improvements in electrio distribution systems. Henry 

Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States.) 

14897. An Improvement in “frogs” or points for overhead 
wire systems of electric traction. William Harris, 
Henry Brecknell, Edward May Munro, and Hugh Innes 
Rogers, Lloyd's Bank-buildings, Bristol. 

. Improvements in conneotion with the safety fuses for 
electric oirouits. Ernest Schattner, 55, Chancery-lane, 
London. 

14901. Improvements in or connected with the brakes of 
electric and similar tramcars and vehicles. Giles 
Atherton, 5, John Dalton-street, Manchester. 

14010. Improvements in electric oapstans. Herbert Innes 
Jacques, 152, Coronation-road, Bristol. 

14947. Improvements in or relating to eleoctrio systems. 
Charles F. Baudry, 111, Hatton-garden, London. (Date 
applied for under Patents Act, 1901, Dec. 14, 1901, being 
date of application in France.) (Complete specification.) 

14902. Improvements in conduits for electric cables. Arthur 
Wakefield, 40, Chancery-lane, London. 

14971. Improvements in automatic telephone exchange appa- 
ratus. Max Margowski and Charles Gorick, 55, Chancery- 
lane, London. 

Jury 8. 


14977. Improved type of electric refiector glow lamp. R. C. 
Harpur and L. W. Woodman, Park-street, Dover. 

15029. Improvements in and relating to lifeguards for tram- 
cars ana other electrically-propelled vehicles. William 
Simm, 6, Lord-street, Liverpool. 

15037. Improvements in posts for supporting telegraph wires, 
cables, and the like. Léon (iriveaud, 56, Ludgate.hill, 
London. (Complete specification. ) 

15038. Improvements in connection with electric arc lamps. 
The British Thomson-Houston Company. Limited, Arthur 
James Ireland, and Frederick Samuelson, 83, Cannon-street, 
London. 

15039. Improvements in method and means for connecting 
multiphase electric circuits. The Thomson-Houston 
Company, Limited, 85, Cannon.street, London. (Walter 8. 
Moody, United States.) 

15049. Improvements relating to telephone switches. Isidore 
Bernard Birnbaum, 45, Southampton-buildings, Chancery- 
lane, London. (Telephon Fabrik Actiengesellschaft vorm. 
J. Berliner, Germany.) (Complete specification.) 


JULY 7. 


. Improvements in instruments for indicating the phase 
and frequenoy relations of alternating-current circuits. 
Frank Conrad, W estinghouse-building, Norfolk.street, Strand, 
London. (Date applied for under Patents Act, 1901, July 12, 
1901, being date of application in United States.) (Complete 
specification.) 

15103. Improvements in thermo-electric maximum demand 

indicators. Guy Carey Fricker, 46, Lincoln’s-inn-fields, 
London. 

15119. An improved method of providing copper cables, 
intended for use as electrical conductors, with solid 
ends. George Gatton Melhuish Hardingham, Clun House, 
Surrey-street, Strand, London. (Felten und Guilleaume 
Carlswerk Actien-Gesellschaft, Germany.) 

15124. Improvements in wearing apparel for protecting from 
electric currents under high voltages. Nikolaus 
Artemieff, 65, Chancery-lane, London. (Complete specifica- 
tion. ) 

15128. Improvements in apparatus for electrolytically coating 
sheet metal with zinc. Arthur George Bloxam, Birkbeck 
Bank - chambers, Southampton buildings, Chancery - lane, 
London. (Columbus Electricitüts-Gesellschaft m. b. H., 
Germany.) 

15142. Imprevements in and relating to incandescent electric 
lampholders. Albert Vandam and Thomas Herbert Marsh, 
322, High Holborn, London. 

JuLv 8. 

15218. Electric safety apparatus for controlling the traffic 
upon railways. Friedrich Prochaska, 8, Quality-court, 
Chancery-lane, London. 

15226. Improved mechanism for electrically controlling 
mechanical motion. Arthur Penrhyn Stanley Macquisten, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. 

15244. Improvemonts in and relating to electrical trans- 
formers. William Phillips Thompson, 322, High Holborn, 
London. (The firm of Louis and H. Leowenstein, Germany.) 

15245. Improved electro-semaphore. Bernard Petsch, 322, High 
Holborn, London. 

16271. A new or improved process for the electric smelting 
and of metals and other substances. Charles 
Albert Keller, 18, Buckingham-street, Strand, London. 
(Complete specification. ) 

JULY 9, 
15999. Improvements in or relating to contact breakers for 


electrical ignition purposes. Stephen Brindley Hard- 
castle, 18, Hertford-street, Coventry. 


15310. An improved telephone receiver. 
St. Vincent-street, Glasgow. 


Improvements in arc lighting lamps. Lorenz Sigfrid 
Anderssen, 62, St. Vincent.street, Glasgow. 

15312. Improvements in accumulators or secondary batteries. 
Louis Albert Génard, 100, Wellington-street, Glasgow. 
(Complete specification. ) 

15324. An improved device for enabling low-tension lamps of 
high amporage to be employed on clectrical distri- 
buting circuits of any voltage. Joseph Klopfenstein, 
55, Chancery-lane, London. 

15325. Improvements in apparatus for controlling electric 
currents, chiefly designed for use in lighting the 
stages of theatres. Louis Mornat, 11, Southampton- 
buildings, Chancery-lane, London. 

15334. Improvements in and relating to conduits for electric 
or other cables. James Fulton Cummings, 45, South- 
ampton-buildings, Chancery-lane, London. 

15346. Improvements in magnetic clutches. Henry Harris Lake 
45, Soutliampton-buildings, Chancery-lane, London. (Genera 
Electric Company, United States.) 

15347. Improvements relating to arc lamps. Henry Harris Lake, 
45, Southampton-buildings, Chancery-lane, London. (General 
Electric Company, United States.) 

15350. Improvements in aro lamps. William Phillips Thompson 

6, Lord.street, Liverpool. (Christian J. Toerring, Uni 

States ) 

JuLy 10. 


Improvements in or relating to the covers of dynamos 
anà eleotromotors. Robert Frederick Hall, 24, Temple- 
row, Birmingham. 

15374. Improvements in dynamo suspension gear for use in 
connection with the electric lighting of railway 
carriages and the like. Robert Frederick Hall, 24, 
Temple-row, Birmingham. 

Improvements in electrical switches. Harry William Cox, 
Brougham-chambers, Nottingham. 

15381. Improvements in magnetic separators for ores or the 

like. John Thomas Dawes, 4, Clayton-square, Liverpool. 

15387. Improvements in telephone receivers. Lionel Marston 
and Reginald Howard Jones, 128, Colmore-row, Biamingham. 

Improvements in electric aro lamps. William James 
Davy, 40, Chancery-lane, London. 

Improvements in multiplex telegraphy, George Lewis 
Hogan, 35, Buckingham-gates, St. James’s-court, London. 
15431. Regulating devices for electrical machines driven by 
steam motors. The Honourable Charles Algernon Parsons, 
18, Southampton-buildings, Chancery-lane, London. (Charles 

Eugen Lancelot Brown, Switzerland.) 

15435. Improvements relating to seoendary or storage 

batteries. Henry Harris Lake, 45, Southampton-buildings, 

Chancery-lane, London. (Consolidated Batteries Compeny, 

United States.) (Complete specification. ) 


Alfred Wilson, 115, 


15311. 


15373. 


15378, 


15413. 


15417, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 31. 


1901. 

13984. Electrical storage batteries. Barham. 

14236. Working and controlling of electrically-driven cars, 
Sicmens Bros. and Co., Limited, and Siemens. | 

Electrical storage batteries or accumulators and 
electrolytes for electric batteries. Stiens and Smith. 

15876. Electrical storage batteries. West. 

16182. Connecting boards for use in junction boxes and 
the like for multiple eleetric cables. Hardingham, 
(Waskowsky.) 

Alternating-electric ourrent transformers. Hobart. 

5 of electric tramcars from falling wires, 

mon. 

Ee. transformers, exciter coils, and field magnets. 

chler. 

17860. Electrical primers. Sir W. G. Armstrong, Whitworth, and 

Co., Limited, and Stuart. 

18023. Electric storage batteries. Bristol. 

18400. Controlling apparatus for electrically operated or 
driven ammunition rammers. Reichwald. (Firm of 
Fried. Krupp.) 

Transmitting and recoiving apparatus for Hertzian 
waves. Ducrétet. 

1902. 


telephone wires. 


14466. 


17023. 
17416. 


17664. 


19461. 


993. Telegraph and Womersley and 
Womersley. 

Supports for high-tension electric conductors. British 
Thomson-Houston Company, Limited. (Batchelder. ) 

11940. “Frog” for overhead conductors or lines of electric 
tramways or railways. Palatine Engineering Company, 
Limited, and Blakiston. 

12536. Electric tramcars. Black and Hogg. 

12755. Method for redueing or entirely suppressing synchron- 
ising currents of single or multiphase alternators 
working in parallel Kolben. 


11077. 
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12870. Apparatus for charging electric accumulators. Soc. 


Lespagnol and Mériguet. (Date applied for under Inter- 
national Convention, Nov. 14, 1901. 


13175. Equalising appliances for interconnected polyphase 
current systems. Sicmens Bros. and Co., Limited. 
(Siemens und Halske Aktiengesellschaft. ) 


lÉ€————— RR 


TRAFFIC RETURNS. 


Returns for Total receipte 
Line. week шогон for half-year. 
Ending , 1902. 1901. | decrease. 1992 , 1901 
£ £ £ 
Aberdeen Corporation „ May 31 754 717) + — 36 | 56,875 354,648 
Birmingham Tramways ........ July 12 5,241, 4,906} + 535 131,112 122.525 
Blackburn Corporation ........ „ 11 + 118 | 12,931 10,795 
Blackpool Corporation.......... „ 10| 996 1,291) - 295 | 11,062 11,781 
Blackpool-Fleetwood Tramways} ,, 12| 714, 1,042) — 328 | 1,171 | 1,827 
Bolton Corporation ............ » 15 1.611 1.690 — 79 | 41, 39,618 
Bradford Corporation .......... — — — — — — 
Bristol Tramways Company ....| , 11 | 5.151 5,065 + 86 — — 
Carlisle Tramways Company... , 12 470 214! + 256 | 4.62] 4,272 
Central London lway........ „ 14| 6,847 6,145 + 702 | 14,043 | 12,224 
City and South London Railway| „, 15 | 2,786 1.872 + 914 | 5,607 5,844 
Cork E. T. and L. Company ....| „ 10| 764, 611| + 153 | 12.995 | 12,205 
Darwen Corporation............ — — — — — — 
Darwen-Hoddlesden ............ — — — — — — 
Dover Corporation ............ „ 9| 264 д4 + 8| 5,314 | 5,108 
Dublin & Lucan Electrie Railway ,, 13 120 158 — 38 240 301 
Dublin U. T., electric cars...... „ 11| 4,051 4172 - 121 — — 
Dublin S. District, Electric ....| ,, 11 | 1,151 1,205 - 54 — — 
Dundee Tramways Company....| — — — — — — 
бикот Согрогайоп .......... „ 1211,125,112,952| — 1,827 — — 
Hal Corporation............ — - — — — — 
Huddersfield Corporation ...... „ 12 1,017 1101 — 84 — — 
Hull ration, E. S.......... „ 12| 1,806, 1,775) + 51 | 25,927 | 24,998 
Liverpool Corporation.......... „ 510,484 9,936 + 548 254,087 231,574 
Liverpool Overhead Railway....| ,, 13, 1,584 1,765| — 181 3,179 | 3,497 
Newcastle-on-Tyne Corporation | „, 12| 2,688 — — — — 
Portsmouth Corporation........ „ 12 1,945 1,008 + 937 — — 
Sheffield Corporation „ 13 4,277 — — — — 
Southampton Corporation — — — — — — 
Sunderland Corporation ........ » 1% 1,190; 1,287| — 97 | 17, 15,692 
MISCELLANEOUS, 


The following traffic returns are also reported : 
 Anglo-Argentine, £63 increase. 

Barcelona Ensanche y Gracia, £106 decrease. Barcelona £378 increase. 
Brisbane, £459 decrease (month of June, £10,187 ; increase, £1,81 


3). 
Buenos Ayres and Belgrano Electric (month of June, receipts £12,229; 
inorease £178), £418 increase. 


Calcutta, £246 increase. | 


Cape Town (month of June), receipts, £14,148 ; expenditure, £6,689. 
Isle of Thanet Electric, £89 decrease 


Mexico Electric (month of June), receipts, £20,285; expenditure, £12,279. 
Perth Electric, £143 increase. 


Port Elizabeth (month of June), receipts, 23,849 ; expenditure, £1,891. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. p 3k Last price. 
Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 và 4-3 


Aron Electricity Meter, 5 p.c. Cum. Pref. Shares, 1-125,000 d 
Оши, 1-125,000 зз ыза Core ана а 1... - 
British Insula Wire, Ord., 1-70,000 .................... vs Th 
——— per cent. Cum. Pref., 1-40,000 .................. 54-6 xd 
— 5 per cent. Mortgage Debentur es 100 101-104 
British Westinghouse Elec. and Manuf.,6 per cent. Pref. .. -64 
Brush Electrical Engineering, Ordinary, Nos. 1-106,751.... 14-1# 
— Non. Cum., 6 per cent. Pref. .................... 13-2 
44 per cent. 1st Debenture Stock ................ 101-1 
44 per cent. 2nd Debenture Stock ................ 94- 
Callender’s Cable, Debentures ............................ 109-115 
/ͤͤ ⁵²˙q A Elea tapa 154-164 
b per cent, Er......“ mes rh y nun 54-6 
Crompton and co 21- 


— 5 cent. Debentures 


Edison and Swan United, “ A" Shares, 1-99,261 


5 
5 
5 
2 
100 
100 
100 
5 
5 
3 
103 
—— ** A" Shares, 01-017,139 5 
5 per cent. Debentures 100 
4 per cent. Deb. Stock, Red. .................... 100 .. 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2... 
7 per cent. Cumulative Pref. .................... E ys -5 xd 
1 
10 
100 
5 
5 
100 
10 
100 
10 
12 
100 
5 
5 


- 4 рег cent. Perp. lat Mort. Deb. ................ 
General Electric Company (1900), 5 per cent. Cum. Pref. .. 

— à n cent. lst Mort. Deb. Stock ................ 
W. T. Henley's Telegraph Works, Ordinary 
44 per cent. Preference 


e 2 „ „ „%%% „ „„ „6 „4 „660 


per cent. Debentures 
Indis Rubber, Gutta Percha, and Telegraph Works 

4 per cent. Debentures 
Parker, Thos., Limited, Ordinary ........................ 
Telegraph Construction and Maintenance 
cent, Bonds .............................. 
Telegraph ufacturing, Ordinary...................... 

5 per cent. Cum. Pref. .......................... 


Electrie Railways.— 


Central London, Отй!пагу.............................. 100 .. 106-109 
4 per cent, РгеЇ.............................-... 100 .. 107-110 
4 p.c. Deb. Stock (ee. Script Certa. , fully paid). 100 Е 115 118 d 
——— 4 p.c. De v. к is vs 118 x 
City and South London Consolidated Ordinary . тр ... 100. 72-74 
per cent. Debenture Stock .................... 100 115-118 
—— 5 per cent. Pref. Stock '91. ...................... 100 .. 128-135 
99 [11 ГТ] '96 *e*0e00002600606e096*920282098 100 oe 129-131 
тегро Ov "head 5! n Md ee so t) 100 es 145.124 
verpool Over cent, Prell — . 
Ordinary, 1.80000 VCC — .. a 
——— per cent. Mortgage Debentures, Red., 1-1,700.. — .. 1 а 
Waterloo and City, Ordinary 5 66 „ „ %%% „% % — 6666 „6 „„ „ „ „0 s.. 100 ese 92- 


Non.Cum. 5 per cent. Pref., Nos. 25.001-38,600 .. 10 


per oent, Deb. Stock, Red. . 100 
Oriental Telephone aud Electrio Company oa 22 


Name. re Last price 
Electric Lighting and Supply.— a 2 £ 

Blackheath & Greenwich District 1,201-101 V vs 

— 4 cent. Deb. Stk. beta Red aid Gone cs. 100 .. 100 ibs 
Bournemouth and Poole, Ordinary ................ 10 .. 1112 

—— 4 cent. , Ap 10 .. 10-11 

— Debenturé Stock, Red. ....................... ... 100 .. 101104 
Brompton and Kensington, Ordinary ................. ++ ә» 9-9) 

—7 cent. Preference ...................... pro 5 iac 
Calcutta Electric Supply Оо , Ordinary, Nos. 1-20,000.... 5 .. 

— — Nos. 20, 001-0, O00. 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 


— ? [7 99 rd. EE 6 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 
Charing Cross and Strang. . 5. * 9-10 
Nos. §0,001-70,000 se e20209c0900990902922299202508200099 5 e 8-9 
44 per cent. Cum. Pref. .......................- 5 .. 89157 
4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 .. 10-1 
Chelsea Electricity SuppilT dss. 5 24 e 
4 cent. Debentures .............. 100 .. 1091 
City of London, Ordinary. een 10 .. 8 
6 per cent. Cumulative Pref. .................... 10 .. nk 
5 per cent. Debenture Stock .................... 100 .. - 
4s per cent. 2nd Deb. Stk. Prov. Certs. (all рй.).. 100 .. 101-104 
County of London and Brush Provincial, Ordipary........ 10 .. 8-9 
6 per cent. Cum. Prei... . 10 .. DpA 
44 per cent. Debentures Prov. Certa. All Rd. 100 .. 10-11 
Edmundsons' Electricity Corporation, Ordinary, 1-17, 00 5 . 6-6% 
6 per cent. Cum. Pref. .........................- 5 .. 
4} per cent. First Mort. Deb...................-- 100 .. 105-108 xd 
Electric L E Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf., 1-20,000 5 .. и, 
5 рег cent. Debenture Stock, Hed. T. 0.606... 2 . See 
olkestone Electric Supply Я ов. 1-10,000 ...... i 
я рег cent, First Deb. Stock, Red... . 100 .. 10.105 
Hove Electric Lighting, Limited, Ord., 111,000 .......... 5 7-8 
Kensington & Knightebridge Elec. Lt., Ltd., Ord., 1-21,000 5 .. 1011 
4 per cent. Debenture Stock ! ы: 100 .. 101-104 
Kensington and Knightebridge and Notting Hill ........ 100 .. 105-108 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. OF 
London Electric, Ordinary ............ enn 5... 1712 
6 per cent. Pren . f · 5. 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 94 
Metropolitan, Ordinary. .. . . . . . . · r. 10 SU 
— CA» per cent. First Mo Debenture Stock .... 100 .. 109-1 

per cent. Mortgage nture, Red. .......... 100 .. 98-101 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. 9-94 
Ргеѓегепое................ eene 4 .. 81411, 
Notting Hill Electric Lighting .. 10 Tl 
Oriental, 1879........ cce Innen L us EE 
haare: 5 .. 7 
£ Ahatea, NON ixi 03090 ОКЕ: 44 eor 
ord El e, ary, 1-96 an -10,510............ " 
ip 4 per cent, Debenture Stock. 100 ..  97-100xd 
River Plate Electric Light and Traction, Deb............. 100 .. 70-75 
Royal Electrical company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ........................ 103-105 
Smithfield Markets Electric Sup ly, Ltd., Ord., 1-12,000 .. 5 .. 1 
4 per 10 Debenture Stock .................... 100 .. 293 
South London, arr. 2 „6666600 А 
St. James's and Pall Mali, Ordinary, 101-20,080 .......... 5 .. 147151 
7 per cent. Pref. ................... — ТУГ "EE ae 97. 
—— 34 per cent. Debbbbd .. 10 .. А d 
т: Pa Ordinary .......... . f l z. 0.4 5 .. 10414 
—— — 5 per cent. Cum. Pref., 110,101-138,241 .......... 24 51.53 
Eleetrie Tràmways.— | 
lo-Argentine, 1-260,007 ............ . . 6% а 
gena, anent 6 per cent. Debenture Stock, 1888.... 100 .. 14100 
Blackpool and Fleetwood Тташгоай...................... 10 .. 15-14 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... § .. Hh 
5 per cent. Cum. Pret., Nos. 1-75,000 a cen 5 us dj 
— 4 per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 .. 102-105 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 .. 


— 44 percent. 1st Mt. Deba., Nos. 1-5,250, of £40 each. 40 .. 104 p.c, 
British El ric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 .. 1215 
6 per cent. Cm. Pf., 50 001-60,000 ................ 10 .. 12 
5 рег cont таре Debenture Stock € mm - „> pit 
enos Ayres an lgrano Tram., -100,000 ........ ee > 
jei “А” 6 per cent. Cm. Pf., 1-40,000 каери өе EN. b .. ЧЫ 
“В” 6 per cent. Om. Pf., 1.27, 500. B. .. 
5 per cent. Deb. Stock, T ͤ ĩͤil 10 .. 1021 
Prov. Cert., all paid 100 .. 95-98 
Cape Electric Tramways, Nos. 1-400000 .................. 28-28 
City of Birmingham Tramways, 5 cent. Cum. Pref..... 10 
4 per cent. 1st Mo e Debentures ............ 100 101-1 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 
5 per cent. Cum. Pref. ...............-.-.----... 10 11-12 
dep km NO ; ME е „ 29 117124 
un United Tramways (1896), Ord., Nos. ‚000 ...... 90 
Dublin V6 per cent. Pret, Nos, within 1-60,000 '.......... . 144.150 
51 per cent. Mort. Debs., 1-5,000, Red. .......... 100 .. -99 
Lnperial Tramways, Ordinar .- al .. 22-224 
6 per cent. Cum. Pre· ini. all . и 
percent. Deb. Stock ........................ 100 114-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref., 0 b vis 3 a 44-5 
rminster an с ng an action, x ae 
Кш United Trys. (1901),5 per cent. Cum. Pref. ШО \ . 104-11 
"ent. Ist Mt. Db. Stock, Red .... 100 107-1 
—— ТЕ Е у Prov. Стїа................. E tx 
New General Traction, Ordinary ............ enn 
6 per cent. Cum. Pref. ....................-..... 10 .. ad 
5 per cent. Mortgage Debentures, 131,715 (Regd.) 100 .. - 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104-103 
——— 5 per cent. Cum. Pref. ...................++--.. 10 .. 114-124 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 .. 100-1 
Potteries Electric Traction Ordinary 26,667-40,000 ...... 10 .. 8-95 
5 per cent. Cum. Pref., ie,, 10 a 
44 per cent. Debenture Stock... . . . . . . . . 100 .. 107-110 
South Lancashire Electric Traction and Power Company— 
£250,000 Ordinary ..................... ise ia ONE MET 1 
251,132 6 per cent. Preference ................. К ® - i 


— 000 99 9 0 ee 
— ОУ ООО 4% per cent. Debenture Stock ..........00 p... 60 PO 


Telephones.— 5 з 
National Telephone, Preferred... .... basate aus Se 5 

—— Preferred, 001-790,000 652 6 2 „„ „6 оо а 2 22 „ „ 0 a е KE. 
Dei r ved ааа оа в . 100 

——— 6 per cent. Cum. First Ere ... 10 . иц 

b per cent. Cum. Second Pref. ................. . 10 .. 1214 

——— 5 per cent. Non. Cum. Third Pref, eeesseseeen eens 5 ee 94.90 
——— М per cent. Deb. Stock, Rede.... 100 deed 
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THE UNION INTERNATIONALE PERMANENTE 
DE TRAMWAYS. 


TWELFTH ANNUAL MEETING. 
(Continued from page 28.) 
SECOND SESSION OF CONGRESS. 


The second session of congress in connection with the 
twelfth annual meeting of the above union was held on 
Wednesday, 2nd inst., when the chair was occupied by 
Colonel Boughey, C.S.I., commissioner of light railways. 
The prearranged order of the programme was not observed, 
as it had been found impossible during the first session to 
dispose of all the papers allotted to that session, a re- 
arrangement for the succeeding sessions having consequently 
to be made. Evidently the time necessary for translation 
had been underestimated. 


CENTRAL STATIONS. 


The first contribution to the proceedings of the second 
session was an interesting report on Central Stations by 
M. Ch. Thonet, director of the General Contract Company, 
of Liège. This report appears to have been compiled 
with а view to giving comparative statistics as to the 
effieieney of different plants, with special reference to the 
relative cost of producing electrical energy at the main 
switchboard of a tramways power station when using 
steam, producer gas, or water power as the prime mover. 
With regard to boilers, we gather from the report that 
for tramways power stations on the Continent cylindrical 
boilers of the Cornish type, with interior flues, are more 
generally employed than multitubular boilers. The cost of 
maintenance works out in favour of the Cornish type on 
account of the absence of tubes. Drier steam is also 
obtained. In some instances grate bars of polygonal 
section are used. It is stated that their employment 
permits of the use of slack, while an increased economy 
of at least 5 per cent. is effected. Furnaces designed to 
burn injected producer gas are in one case successfully 
employed. In another station they have adopted inclined 

tes with overhead air inlets, which are said to have given 
satisfactory results. Smoke consumers are seldom employed, 
а notable exception being at Nuremberg, where their use 
has effected а saving in fuel of 20 per cent. In other cases 
the results have not been so satisfactory. Mechanical 
stokers are not general used, the opinion being that 
they offer no great advantage, and that a good fireman 
сап produce steam more economically. By way of experi- 
ment, an apparatus has been adopted at the Stettin 
tramways power station for controlling the supply of air 
to the boiler furnaces, while at Nuremberg use is made of 
the Orsat meter for analysing the waste gases from the 
furnaces. It is suggested that the latter apparatus should 
be more generally employed in large stations, in order to 
ascertain the quantity of carbon in the gases, so that the 
necessary steps may be taken to rectify any excess and 
thereby obtain the most economical conditions of working. 

Passing on to steam-engines, the report states that the 
eompound tandem type is mostly used ; above 1,000 h.p. 
they are generally cross compound in order to bring the 
dynamo between the two cylinders, and are worked 
condensing, condensers of the jet type being used. The 
daily cost of maintenance per car kilometre for the steam- 
engines, including the salaries of the drivers, ranges from 
0:004fr. to 0-008fr. As regards the steam consumption per 
indicated horse-power hour, this varies considerably, we 
are told. For compound condensing eugines under ordinary 
working conditions it varies from 6:5 kg. to 8:8 kg. In 
three specific cases in which condensing tandem compound 
steam-engines of 300 h.p. to 700 h.p. are used, the con- 
sumption of coal per unit generated is given at 1°38 kg., 
1:94 kg. and 1:70 kg. respectively. Good ordinary coal 
was used, it is stated, but we are not told its calorific 


value. The efficiency of the steam-engines varies from 80 
to 90 per cent. Attention is called to the influence of 
varying load on the efficiency and consumption of steam- 
engines. Thus, with а load of 45 per cent.—the normal 
one—the coal consumption was found in a certain inatance 
to reach 1 kg. 850 grm. per kilowatt-hour, while the 
consumption was only 1 kg. 700 grm. when the load 
reached 60 per cent. The 1 of having 1 
batteries when operating small systems, on which the 1 

is apt to vary widely, is deduced from this. 

The report next goes on to consider gas-engines worked 
with producer gas. As examples, the plants working in 
Barcelona and Andrés (Spain) are given. The engines at 
Barcelona are of the Crossley four-period type, two bein 
of 165 h.p. and one of 300 h.p. The maintenance costs 
these engines are not greater than those for steam-engines, 
excepting lubrication. On the other hand, less labour is 
required to tend the plant, and it may be unskilled. The 
maintenance cost for the gas-engines and producers averages 
from 0:0025fr. to 0:006їт. per unit generated. At pon 
the average consumption of screened anthracite is 850 grm. 
per unit generated. The other comparisons made between 
gas-engines working with producer gas and steam plants 
are all iu favour of the former. 

From information given concerning the dynamos in use 
we gather that these are mostly of the continuous-eurrent 
shunt, compound, or over-compounded types, generating 
-at 550 volts. There are a few three-phase high-pressure 

enerating plants, with transformer sub-stations. In 

arseilles, for instance, the current is generated by 
alternators having each an output of 1,100 kw. at 5,500 
volts terminal pressure. This voltage is reduced in the 
sub-stations to 340 volts by the aid of stationary trans- 
formers, the three-phase current being then converted into 
continuous current at 550 volts by means of rotary con- 
verters. Puffer batteries are employed in many instances. 
These are generally of the Tudor type. Atseveral stations 
a battery is used for the first and last hours of service. 
In these instances the batteries are of greater capacity 
than is required for ordinary work, and operate a booster 
dynamo. The maintenance expenses of the battery, when 
undertaken by the contractor, amount as a general rule to 
from 5 to 10 per cent. of the original cost, the total 
maintenance expenses aggregating about 0-005fr. per 
kilowatt-hour. 

The latter portion of the report deals more exclusively 
with the cost of generating electrical energy for differently- 
driven plants—that is to say, it attempts a comparison 
between the relative merits of steam, producer gas, and 
water as the primary force. Some figures are given relating 
to the prime cost of erection, from which it is deduced. that 
for a steam-driven plant of moderate dimensions the cost of 
erection per kilowatt available must be estimated at 1,000fr. 
But for large power stations the advantages resulting from 
situation outside the town, and from the adoption of 
larger units, enable, generally speaking, a reduction of 
this cost to 700fr. per kilowatt available. On the other 
hand, the total cost of erection per kilowatt available in 
Barcelona, where gas plant is installed, is given at 1,525fr., 
there being 440 kw. available for traction purposes. But 
it is pointed out that the conditions were exceptional in 
this case, the purchase of a very large property being 
included in the figure, while the cost of materials at the 
time of erection was 25 per cent. greater than at the present 
time. Another gas plant is instanced where the total cost of 
erection amounted to 1,053fr. per kilowatt available. Little 
definite information is given regarding the cost of erection 
per kilowatt available when water power is employed, but 
it is suggested that the cost is not less than 1,000fr., and 
ш even be twice as high, according to local difficulties, 
and to the length of the water-mains, etc. Some companies 
and municipalities take their supply of current from an 
outside source, but generally at a high price, the following 
prices per unit supplied being instanced as an illustration ; 


2 SUPPLEMENT TO THE ELECTRICAL ENGINEER, JULY 18, 1902. 


0-18fr. at Christiania; 0°135fr. at Zürich: 0°17fr. at Havre; 
and 0-20fr. at Liège. In the latter case a gas-power station 
has offered to supply current for traction purposes tə the 
Municipality at a cost of 0-10fr. per unit. The water-power 
stations supply the current at a cost varying from 0:05їт. 
to 0-08fr. per unit. 

At the conclusion of the report under notice there are 
givon some statistics relating to the cost of operation per 

ilowatt-hour, including wages of all kinds, coal, lubricant, 
and water consumption, maintenance and repairs to boilers, 
engines, and dynamos, and also the maintenance of the 
Storage battery necessary with producer-gas plants. 

The following conclusions are made: for large power 
stations, operating 1,000-h.p. engines and above, the price 
of coal lying between 15fr. and 20їт. a ton, the cost will 
тае between 4 and 6 centimes per kilowatt-hour; for 
medium size power stations, operating engines from 300 h.p. 
to 600 h.p. capacity, the price of coal lying between 15fr. 
and 20fr. a ton, the cost will range between 6 and 8 centimes 
per kilowatt-hour; for small power stations operating engines 
rom 100 h.p. to 200 h.p. capacity, the price of coal lying 
between 15fr. and 20fr. a ton, the cost will range between 
8 and 10 centimes per kilowatt-hour; for producer-gas 
power stations operating engines from 150 h.p to 200 h.p. 
capacity, the price of coal lying between 30fr. and 40fr. 
a ton, the cost will range between 5 and 7 centimes per 
kilowatt-hour ; if the price of the coal be reduced to 
lbfr. or 20fr. a ton, the cost will range between 4 and 6 
centimes per kilowatt-hour. 

A vote of thanks was accorded to M. Thonet. 


CONDITIONS UNDER WHICH TRAMWAYS MAY BE LAID 
ON ROADS. 


M. Albert Janssen, general secretary and director of 
the Brussels tramways, then read a paper dealing with the 
above question. The paper may be described as an 
attempt to formulate a principle upon which payment to 
be made to conceding powers for tramway concessions 
should be based, in oa to conciliate, as far as possible, 
the interests of the public, the authorities making conces- 
sions, and the concessionaires. The author enumerates the 
systems of payment most generally in use, and then 
proceeds to an argument of which the following is an 
abstract: “If the public authorities may justly claim 
benefits from the tramway companies in return for those 
they grant them, they must not insist on excessive 
payments for concessions, or exact too heavy charges from 
the enterprise, or choose a base of taxation which would 
impose on the undertaking the adoption of measures which 
might cause the public comfort to suffer, such, for 
example, as the tax per car in service, or others of that 
nature. Of all the formule examined and bases discussed, 
the system of fixing the payments for concessions on the 
net profits is the most equitable, the most rational, the 
most just, and the only one, perhaps, which is of а nature 
to reconcile all the interests concerned. Every public 
enterprise being subject to certain risks, it is not just that 
the conceding power should be freed from the risks of 
the enterprise to which it grants rights, and should receive 
payment for concessions, even if that enterprise gives 
no profits, aggravating by doing so the risks of the 
enterprise. But it follows that, in view of guaranteeing 
the public authorities, the manner of establishing the 
figure of the net profits must be determined in advance. 
It will suffice to stipulate what are the charges to be 
deducted from the gross profits; and to annex, if necessary, 
to the deed of concession a complete scheme of the 
establishment of the net profits, to prevent every discussion 
on that head, and preclude all misconception on the part 
of the conceding power. 

In the author’s opinion, the most simple basis to take 
for the establishment of the payment for the concession 
is the return of the dividends paid. The shareholders have 
an interest in seeing all distributed which is distributable, 
taking into account the sinking fund, and necessary pro- 
visions; the conceding authorities, he thinks, will find in 
this very interest their proper guarantee, and the con- 
cessionaires will not have to submit the audit of their books 
to the public authorities, or have discussions with them. 


He further points out that in Germany the principle of the | a matter for local arrangement. 


fixing of the payments for concessions on the profite is 
already officially adopted. 

The author arrives at the following conclusions : Con- 
sidering that, if the conceding authorities claim with 
justice from the tramway companies franchise taxes in 
return for the rights and powers which they confer upon 
them, public interest, clearly defined, requires that these 
charges should be judiciously established, and that they 
should at the same time be equitably fixed. That, indeed, 
the cities receive from the tramway services many other 
advantages besides direct money gains, notably from the 

int of view of their development and their prosperity. 

here should be put aside every system of taxation sus- 
ceptible of pushing the management in counter-action, to 
adopt measures opposed to the interest and the comfort of 
passengers. That it is just, equitable, and rational to 
establish the payments for concessions in such a manner 
that they shall be bound up with the lot of the enterprise, 
and proportional to the results which it produces. 

Finally it was urged by the author, and put in the form 
of a motion, that the assembly should agree that it is on 
the principle of a participation in the net profits of the 
undertakings that the taxes payable to the conceding 
authorities should be established. That participation can 
be determined either by a percentage on the net profits 
distributed in the conditions and under the guarantees 
indicated above, or, if it were necessary, by the allotment 
of a certain portion of the excess of the gross receipts over 
the expenses of working. These being fixed according to 
the distance per kilometre run, at a cost per kilometre 
car agreed upon between the conceding authorities and 
the company. 

In the course of the discussion which ensued objection 
was raised to the last paragraph, which if agreed to, it 
was suggested, would enable the authorities to force the 
concessionaires to increase the number of car miles 
without any advantage to them. It might happen that 
the increased car miles could not be worked economically, 
and for this reason it was suggested that the participa- 
tion of the authorities should be based upon the net 
profits only. 

After some further discussion the meeting adopted the 
conclusions arrived at by the author, with the exception 
of the last. 


LEGISLATION IN ALL COUNTRIES RELATIVE TO TRAMWAYS 
AND LIGHT RAILWAYS. 

A paper dealing with the above subject, by Mr. R. H. 
Scotter, was next read. In introducing his subject the 
author says: “The study of the law with regard to 
tramways and light railways in various countries reveals 
the fact that although the general procedure is nearly the 
same in many parts of Europe, various obstacles are placed 
in the way 155 which the practical results are widely 
divergent.“ He also makes the following suggestions: (1) 
that a complete collection of laws, acts, rules, and regula- 
tions relating to tramways and light railways should be 
obtained and deposited at the head office of the union; 
(2) that translations of the most useful and the most 
harmful points and clauses should be made as guide-posts 
for tramways and light railways engineers; (35) that an 
effort should be made to gradually standardise all regula- 
tions, especially those connected with electric traction. The 
causes which have in the past retarded the progress of 
tramway enterprise in this country are briefly touched 
upon. The author then goes on to express the opinion 
that we have a great deal to learn from the excellent 
system of chemin de fer vicinaur, now working in Belgium, 
and suggests that the success which has attended the 
system is due to the clever binding together of three 
discordant clements, which separately are placing a great 
deal of hindrance in our way all over the world—namely, 
the Government, the local authorities, and the public. 
Belgium has united these interests in such proportion 
that each one is, alone, relatively harmless. In the author’s 
opinion no light railway or feeder line can be successfully 
worked unless these three interests are eombined. Exactly 
in what proportions their help and influence are obtained is 
Further, he is of the 
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opinion that not one of these three elements alone can 
show good results as a light railway authority. Private 
enterprise, represented by the investing public, cannot see 
sufficient return for its capital from the districts which are 
most in want of light railways. 

Continuing the author says: * There are many reasons 
why the State cannot single-handed supply money for 
the construction and working of these lines, because the 
beneficial results which will accrue are more local than 
national, and there are still greater reasons why local 
authorities—in England, county and district councils, in 
other countries, provinces and communes—should not 
embark in this enterprise. Their horizon is strictly 
limited, and their purses are as a whole already too heavily 
drained. But the principal reason is that the work needs 
the attention of an expert with world-wide experience of 
a lifelong character. Summing up this point, the author 
ventures the оров that for interurban and country 
districts the Belgian system of uniting these three 
elements—the State, the local authorities, and private 
enterprise—is decidedly the best. In urban districte," he 
continues, private enterprise certainly produces the best 
results, because it secures the best and most economical 

ment, and allows of that continuity in the carrying 
out of the work which local authorities, subject as they are 
to periodical changes, cannot aspire to. But it is always 
possible to accord to the lozal authority that equitablo 
amount of consideration which will secure the most 
beneficial results both as to traffic facilities and payment 
for the concession. Excellent traffic results can only be 
attained by linking up the town with the country, and 
this is only possible where the whole system is in the 
hands of one organisation.” 

Proceeding to the consideration of the time required to 
obtain concessions in different countries, and the duration of 
the concessions when obtained, the author remarks that 
under the Tramways Act 21 years from the date of 
authorisation was fixed as the limit of time granted with 
each concession. It was largely on account of the 
approach of the day of reckoning—the end of the 21 
years—that tramway direetors hesitated before adopting 
electric traction. Hence it is, also, that many electric 
tramways in England to-day are municipal undertakings 
They were bought at a low price from the original pro- 
moters and converted by the local authorities. The new 
Light Railways Bill gives 33 and even 42 years for the 
concession, and also directs that the ultimate purchaser 
shall acquire the line as a going concern. It is pointed 
out, however, that even with this extension of time we 
are still behind most other countries. 

With regard to gauge, the author is of the opinion that 
it is advisable that each country should adopt one, or, at 
the most, two gauges for light railways, in order that 
rolling-stock, locomotives, etc., may be more economically 
constructed and worked. 

Passing on to the question, What authority will ulti- 
mately become the owner of all concessions? the author 
considers that Belgium again leads the way in granting 
its concessions in perpetuity. This he considers to be by 
far the best practice, but it needs a strong organisation to 
initiate it. In conclusion, the author suggests that a few 
subjects should be selected—for instance, The Evils of 
Municipal Trading,” “ Uniformity of Gauge,” “ Length of 
Time for Concession,” or any others, and actual examples 
of the working of the law for or against these obtained 
from members of the union. 

A brief discussion ensued, and it was agreed that the 
council of the union should appoint a committee to take 
the matter up and delegate representatives to collect 
information in each country. 

THE ARRANGEMENT OF CAR-SHEDS. 

The next paper read was by Mr. A. Trautweiler, chief 
engineer of the Strassburg Tramway Company. In this 
paper the arrangement of car-sheds is discussed; the con- 
elusion arrived at being that a small number of large 
depots, each allowing of a grouping of 100 to 150 cars, is 
much to be prefered to the scattering of rolling-stock 
in numerous small depóts. 


\ 


TRACTION SYSTEMS. 


The concluding paper of the second session was con- 
tributed by Mr. b» A. Ziffer. In this paper the author 
deals briefly with the different conduit and surface-contaot 
systems of electric traction at present in vogue. The 
advantages and disadvantages of each system are pointed 
out as far as possible, and some interesting figures given 
relating to the initial and maintenance costs of the 
different systems. It is interesting to note that the 
conclusion arrived at by the author is that since the 
Geneva congress in 1898 there has been no real progress 
made either with regard to conduit or surface-contact 
systems. He points out that these systems are, never- 
theless, coming into more extended use in large towns, 
especially the Siemens and Halske system, in which a 
lateral conduit is employed. Some improvements, he 
remarks, have been effected in the surface-contact system 
within the last few years, and he sees no reason why the 
installation and maintenance costs of this system should 
compare unfavourably with those for the conduit system. 
Although the Diatto system has been largely adopted in 
France, it does not, in his opinion, recommend itself. As 
his reasons for this conclusion he enumerates the following 
defects: defects in the distribution, defective drainage, 
obstruction offered by the contact studs to the passage of 
vehicles, possible danger to foot passengers and animals, 
difficulties of conveying the current to the crossing and 
switches, and insufficient protection of the apparatus 
against damp. 

In summing up, the author concludes that of the systems 
discussed tho conduit system merits, in practice, the 
preference over the surface-contact system, which latter, as 
yet, does not offer sufficient security in service. 

THIRD SESSION OF CONGRESS. 

Оа the resumption of the deliberations of the congress on 
the Thursday morning, Mr. John Young (general manager 
of the Glasgow Corporation tramways) took the chair. The 
Chairman having addressed a few words of welcome to the 
delegates present, Mr. Poetz (engineer-in-chief of the 
Hamburg Tramways Company) was then called upon to 
read a paper on “Tramway Brakes” of which the following 
is а digest : 

TRAMWAY BRAKES. 

In the first half of his paper on “ Tramway Brakes " Mr. 
Poetz gives the systems of brakes in use on a number of 
electric tramways, and the conclusion as to their working 
arrived at by the different owners. With regard to the 
hand-brakes in use, these are chiefly of the chain type, 
the ratio generally adopted between the handle and the 
blocks being as 1: 80 or 1: 100. Experimental tests have 
shown that with light double-axle cars running at moderate 
speeds these brakes are sufficiont under ordinary conditions, 
it being understood that no trailers are employed. With 
the screw brake the gearing ratio can be carried to above 
1 : 100, but great inconvenience results owing to the slow. 
ness of bringing the brake into action, another drawback 
being the wear caused by dust getting upon the screw. 
Bearing in mind these defects, it is concluded that the screw 
brake cannot be relied upon as a regular service brake, and 
ought not to be considered as a safety brake. 

Proceeding to the consideration of electric brakes, the 
author remarks that the maximum braking power is 
obtained with these, and, shortly, with all other systems 
acting on the wheel flanges, as long as these are not pre- 
vented from rotating. The greatest possible useful power 
is reached just before the wheels are caused to skid. 
When this condition сап be realised for all the wheels 
at the same time, the braking power is at à maximum. 
When the motorcars run single, and all axles are driven, 
the short-circuit brake will, as a general rule, answer every 
purpose of a reliable service brake, it being understood 
that the hamd-brake can always be called upon. The 
simultaneous working of the hand-brake with the electric 
brake is of advantage, as it keeps both systems under 
proper working conditions. The experience which the 
Hamburg Strassen-Eisenbahn Gesellschaft has had with the 
simultaneous use of shortcircuit and electromagnetic 
brakes as ordinary service brakes on all its cars is highly 
satisfactory. This company has not experienced any 
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increase in the repairs to motors, switches, gear wheels, 
ete. Moreover, no magnet branch of the electromagnetic 
brake has as yet been broken. The fault found with 
this system, the author remarks, seem more likely to be 
due to want of sound construction, or of the proper pro- 
portioning of the resistances. 

Some figures, not included in the published version of 
the paper, were given by the author relating to tests 
which had been made on the Continent with various types 
of brakes. The results obtained showed that with the car 
running at a speed of 14 km., the Helios electromagnetic 
brake pulled up in 15:5m., and four other brakes in a 
distance of 9m. At 20 km. the results were as follows: 
Siemens and Halske electromagnetic brake, 13m.; Schuckert, 
15m.; standard air-brake, 16m. ; Carpenter air-brake, 16°7m.; 
and the Helios electromagnetic brake, 21m. In 28 km.: 
Siemens and Halske, 17:8m. ; Schuckert, 24:5m.; standard 
air-brake, 235:6m. ; Carpenter, 24:2m.; and Helios, 27:2m. 
In 32 km.: Siemens and Halske, 27:2m.; Schuckert, 43m. ; 
standard air-brake, 38:8m.; Carpenter, 35 8m.; and Helios, 
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500-VOLT DISTRIBUTION. 


For power distribution over large works such as a steel 
manufactory a 500-volt system of distribution is most con- 
venient, and allows of the section of the conductors being 
kept down within reasonable limits. Such an installation has 
recently been completed by the Electric Construction 
Company, of Wolverhampton, at the Tipton works of the 
Horseley Steel Company. In this instance most of the 
motors are placed at a considerable distance from the 
power-house, so that the 500-volt system was absolutely 
required. The generating plant consists of a standard 
compound-wound dynamo of the above company’s make, and 
of 105 h.p. capacity. This machine is driven by a Stockport 
gas-engine. The use to which the motors are put up are 
extremely various—for instance, the large shears and plate- 
planing machines used by the company are now all driven 
by means of electric motors. We illustrate one of these 
with its reduction gear and coupling for direct driving. 
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43°5m. The author in his conclusions, however, gives 
the palm of simplicity to the electric brake. 
Discussion. 
Ап interesting discussion followed, and it was agreed 


that the matter should come up for further consideration 
at а future congress. 


NARROW VERSUS ORDINARY GAUGE. 

The paper which followed, by Mr. C. de Burlet, general 
manager of the Société National des Chemins de Fer 
Vicinaux de Belgique, may be summed up as a plea for 
the extension of narrow-gauge light railways rather than 
the construction of no lines at all. The author considers 
that narrow-gauge light railways might be adopted with 
advantage in many cases where it is impracticable on 
account of financial and topographical difficulties to соп: 
struct standard-gauge tracks. Не sums up the advantages 
of narrow gauge light railways for local service as follows : 
* Saving in the expenses of construction and working—an 
essential element for the creation and the vitality of 
secondary lines, which generally have small receipts—and 
the great flexibility of the track permitting it to conquer 
topographical difficulties, and to seek for traffic at its direct 
sources. 

FOURTH SESSION OF CONGRESS. | 


The fourth and concluding session of the conyress was 
held on Friday, July 4, when the reading and discussion of 
papers was continued. | 

A contribution by Mr. P. V. McMahon (chief engineer | 
of the City and South London Railway) on “ Underground | 
Tube Railways" was generally appreciated. We hope to 
refer to this paper again in a future issue. 

At the conclusion of the business proceedings, the 
President formally closed the congress, his remarks being 
interpreted into English by Mr. К. Н. Scotter. | 


E.C.C. Continuous-Current Motor, with Reduction Gear. 


Besides this there are a number of hydraulic pumps which 
are motor driven, and the lines of shafting in the various 
fitting shops are also electrically driven. The firm have 
decided to extend their electrical work, and the Electric 
Construction Company have now orders to equip for elec- 
trical working the steam-driven jib cranes, which are used 
extensively about the works. 


MUNICIPAL TRADING. 
BY A BARRISTER. 


In recent numbers we dealt at some length with the 
question of municipal trading from an outside point of 
view, endeavouring to trace some principle upon which the 
question might be practically dealt with. 

A discussion which took place a few days ago in 
London, under the auspices of a prominent society, seems 
to have elicited nothing but wholesale condemnation of 
any form of enterprise which might be adopted by a local 
authority. Indeed, to judge from the tone taken by 
some of the minor speakers, want of argument was made 
up for by abundance of abuse. Many persons have a 
purely individual intcrest in denouncing all forms of 
municipal trade. They have got their own axes to grind, 
they want to run their own particular interest, and they 
are indignant at the thought of being deprived of the 
opportunity of making money out of the public. On the 
other hand, the public prefer, with some show of reason, 
to conduct some of these paying operations for themselves, 
and to put the profit in their own pocket in the shape of 
reduction of rates. If the opposition to municipal trading 
were less characterised by interested motives, if the 
exponents of the other creed were men of greater experi- 


ence in municipal affairs, or had greater weight in the 
public estimation, the result might be beneficial to the 
community. 

It is idle to suggest that no limit ought to be placed 
upon the enterprise of a local authority, for it must bo 
apparent to every man that there are certain limits beyond 
which Parliament should forbid any municipality extending 
its operations. But tho solution of the difficulties con- 
ome the question is not advanced by declamation from 
individuals whose remarks are mostly a denunciation of 
the London County Council. 

Without a very wide and comprehensive acquaintance 
with the requirements of urban and rural district councils, 
of large cities and small boroughs, without a knowledge 
of the progressive schemes taken up by all kinds of local 
authorities, and of their relative success and failure, it is 
impossible for any person to give any useful opinion upon 
the question. 

The main difficulty lies in defining what is meant by the 
word “trading.” Let this be satisfactorily settled, then the 
only two questions arising for discussion are: Shall any 
local authority be allowed to “trade” in any shape or way 
whatever? If yes, then to what extent and under what 
limitations ? 

Now, difficult as the matter may appear to be, a 
reference to the annual budgets which are issued by local 
authorities will provide us with, at all events, a workable 
answer to the main definition. In every such budget a 
distinction is always drawn between productive and non- 
productive works. In the first place are discussed works 
which have involved the ratepayers in a loss—for example, 
drainage schemes ; in the second place follows the sugar to 
make the statement palatable to the aggrieved ratepayer— 
in other words, a statement of the additions to the income 
of the local authority gained from the profits made on an 
business they have carried on. These profits are usually 
applied in reduction of the loss which has been incurred in 
carrying out non-productive works. 

The distinction between productive and non-productive 
works has always been recognised since municipalities 
become active. The earliest powers conferred upon local 
authorities were of a sanitary nature, and in all the 
Sanitary Acts we find a duty cast upon the local authority 
to do work which nobody else would do because it would 
not pay anyone to do it. Hence the distinction was care- 
fully drawn by the Legislature between a sewer constructed 
for profit, which, therefore, does not vest in the local 
authority, and sewers not made for profit, which do vest in 
the local authority. This is the present law, and it is 
common knowledge that most sewers are an onerous 
undertaking, a source of loss which has to be met out of 
the rates. 

Let us apply the principle of the distinction betweeen 
non-productive and productive works a little further. 
Take the case of highways. It pays nobody to maintain 
a highway, unless he is allowed to charge а toll upon all 
persons using it—it is a non-productive business. The 
maintenance of highways is, therefore, one of the onerous 
duties cast upon the local authority. If the highway 
authority properly maintained the roads in such a good 
condition that all vehicles could run thereon at high speed, 
there would be no necessity to put down iron rails in the 
middle of the roadway in order that one special vehicle 
might get along quickly. The mere existence of a tram- 
way in the middle of the road, is a tacit condemnation of 
the manner in which the surface is maintained. The 
primary duty of the local authority is to keep, whatever 
the cost may be and in any event, the surface of the high- 
way in such a condition that individual enterprise can 
safely use it any rate of speed. It is common knowledge 
that this elementary principle is never acted up to. The loss 
sustained on repairing the roads in an insufficient manner 
is recouped by the local authority embarking in a tram- 
way enterprise, and making a profit by carrying on the 
business of common carriers ; in short, it is the neglect by 
the iocal authority of their primary duty which raises any 
sort of necessity for the existence of tramlines. It does 
seem curious that they should take advantage of their own 
default to embark in an enterprise, which is not always 
profitable, mainly to hide their own deficiencies and to 
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appease the ratepayer, who is annoyed by a lavish and 
unremunerative expenditure upon tho highways. 

In view of the improved methods of traction, and of the 
likelihood of an immediate advance in that direction, it is 
dangerous to speculate in any fixed form of traction. 
What is to-day & useful and valuable means of carrying 
people about may be in а few years antiquated and expen- 
sive. Yet to such a fixed system of traction a municipality 
becomes pledged when it deliberately adopts the policy of 
trading as a common carrier. The rates are invested in a 
special class of enterprise, which may in a few years 
become superseded by fresh inventions. 

The other aspect of the case must not be disregarded. 
In proportion as fresh inventions increase, so is there a 
greater need for a first-rate surface on the highway. The 
idea of a fast vehicle being fixed to a pair of rails is rapidly 
disappearing, and will soon become obsolete; clearly it 
is to the advantage of the ratepayer to expedite and 
encourage the advance of fresh methods of locomotion at the 
expense of other people than himself; he does not want 
to pay for experiments. Limit the liability of the rate- 
payer to providing a really good roadway, and the ultimate 
result will be to his benefit. Unfortunately, this doctrine, 
although sound, is unpalatable, because it has nothing 
attractive about it for those who administer affairs. The 
handling of productive business is in most cases merely a 
specious endeavour to propitiate the ratepayer, the seeming 
necessity for it arising from the neglect of their duty by 
the local authority. 

Experience tells us that an urban authority does not 
run tramcars merely to benefit its own ratepayers; they 
аге run as a rule for persons who dwell outside the urban 
area and are anxious to get into it at a cheap rate, there- 
fore wo find a strong tendency to the enormous extension 
of urban areas. In other words, the urban authority tries 
to go outside its district to find a field of productive enter- 
prise. Now, assuming this doctrine to be correct in the 
distinction between non-productive and productive works, 
there are many people who will say that to some extent 
the local authority must carry on “trade,” must 
embark in productive works, and that one of the primar 
necessities which they are justified in trying to deal wit 
is locomotion within their own area. Then comes the 
difficulty of saying whore you are to draw the line. Once 
answer the first question, mentioned at the commencement 
of these remarks, in the affirmative ; once admit that some 
class of business in locomotion, some trading,“ may be 
taken up by the municipality, it is impossible to say where 
they shall stop. First, they want to extend their own 
area; they must get outside by hook or crook. Then they 
will try to run 'buses to connect two points of their tram- 
way system, as the London County Council did Again, 
one authority may risk the rates in an experimental form of 
locomotion which results in a loss; another local authority 
will take 10 years to consider what is the best scheme 
to adopt, leaving the inhabitants all that time sufferin 
under the want of proper means of communication, an 
while the local authority thus considers private enterprise 
will cover an area with tramlines, risking its capital to 
serve the public convenience, as actually happened in West 
London. Again, the local authority does not rest content 
with buying cars; they extend their trading to manu- 
facturing clothes for the use of their servants—for example, 
Liverpool. It is obvious that once any kind of productive 
enterprise is allowable, no sort of hard-and-fast line can be 
drawn. The result is inevitable ; the local authority will 
trade to any extent. There is no restraint; the matter to 
which it is everybody’s business to object never finds an 
individual objector. 

Take another illustration of non-productive works. The 
lighting of streets is a primary duty of the local authority ; 
obviously it cannot pay. The elementary process of 
paying somebody else to supply you with the means of 
carrying out your publie duty is too bald and sterile for 
the modern councillor. He does not like paying a gas 
company a fixed sum every year without seeing any return 
coming in for it. He wants to get some cash return for 
the money expended ; this is the vital error at the root of 
all which follows. | 

It is too plain for argument to demonstrate that а coun- 
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cillor's first duty is not to hunt for profits, but to pay out 
and to keep payments out as low as is consistent with 
efficiency The council proceed to acquire the gasworks, 
with the avowed intention of selling their gas at a profit 
to the people who want it, and thus recouping part of the 
expenditure on street lamps. Let us apply the sume prin- 
ciple as in the case of highways. Assume that the distinc- 
tion between non-productive and productive works is the 
correct doctrine, it is clear that the council ought not to 
sell gas at a profit to the individual consumer. Assume 
you refuse to apply this doctrine, and say it is right that 
the council should buy the gasworks because they will sell 
the gas cheaper than a company will to thc individual, you 
are immediately confronted with two sciious objections. 
Firstly, the business is not for the benefit of all the 
inhabitants, whereas street - lighting ie. The gas is sold 
only to those individnals who want it; there are many 
people who do not want it, who cannot afford it; there 
are others who prefer lamps or candles. In other words, 
this affair is а competition in which the council are trying 
to sell their illuminant cheaper than any other form of 
illuminant, and the ratepayer who makes a living out of 
selling oil or candles, and the ratepayer who earns a liveli- 
hood by selling lamps, each has to pay so many pounds a 
year in rates to the council to enable them to become his 
rivals in trade ; each has to subsidise the council until they 
can compete successfully against him, and he has to put up 
his shutters. Is that fair? 

Of course, the individual must suffer; and let be care- 
fully observed that in this case it is not for the benefit 
of all the inhabitants ho suffers loss, but only for the 
benefit of those persons who desire to use gas as an 
illuminant. The council are, therefore, catering for a part 
at the expense of the whole. On the other hand, the 
streets with the benefit of street-lighting aro used and must 
be used by all the inhabitants. 

Then there is the secend serious objection. No line can 
be drawn here any more than in other cases. Once admit 
the right to sell gas for the purposes of lighting, then why 
should they not sell it for the purposes of power. Even 
now Manchester is competing with the Mond Gas Company 
by endeavouring to sell their gas so cheap that manufac- 
turers will use it as a power gas in preference to the Mond 
gas. Why may not the local authority sell it for heatin 
purposes, regardless of the competition thereby arated 
with all other forms of artificial heat supplied by individual 
ratepayers? Neither need the authority stop here. Why 
should it not deal in gas fittings as well, selling them retail 
as Birmingham does, where the unfortunate tradesman has 
to pay 7s. in the £ to enable the Town Council to compete 
with him and ruin his business. 

It is worth while turning to another aspect of the ques- 
tion and see what enormous facilities the local authority 
has got when it chooses to compete with any form of 
enterprise. Take only the two examples above mentioned. 
If the council want to lay tramlines, then as highway 
authority they offer no objection to the damage done to the 
roads; they ask for no compensation, they demand no main- 
tenance, and, in fact, their accounts as a tramway authority 
of the tramways working are usually wholly misleading. 
The profits shown are nothing like the real profits, because 
as highway authority the council take most of the burden- 
some expenses off the tramway business. 

Look at the lighting question or the supply of electricity. 
The laying of pipes under the highway is easy enouch 
when the couneil are the highway authority. They may 
do things and frequently do which in any private company 
or individual would constitute a serious nuisance, but there 
is nobody to check or restrain the council, because they 
have all powers in their hands. Clearly this does not 
benefit the inhabitants who want to use the highway, nor 
is it fair competition against any individual who embarks 
his capital in а similar enterprise. 

There are other serious dangers besetting an increasing 
sphere of profit-making enterprise by local authorities; 
necessarily it leads to having many employés, and the 
power of the franchise vested in each of these tends to 
make the administration of affairs anything but impartial. 
This has been painfully evident in the proceedings of more 
than one county council The larger the army of servants, 


the more tendency there is to undue public influence 
exercised through the vote, or to secret private corruption 
exercised upon the individual. There is also the risk that 
the benefit of the inhabitantes as & whole is comp ey 
forgotten in an endeavour to cater for some individuals 
who may happen to want a particular thing, which is really 
only another way of putting the distinction between non- 
productive and productive works. 

If it is asked why the growth of trading by a council 
has increased so rapidly of late, it may be answerea that 
it arises from the endeavour to attract a better class of 
men on the local council. The doings of an obscure vestry 
or some unimportant authority were not sufficiently attrac- 
tive to induco any man of position to give his time and 
devote his energies to such work. A wider field had, 
therefore, to be provided for the scope of those powers 
which are to be found in a successful business man. Thus 
it was hoped he would be induced to devote some of his 
time to public work. With this object in view, the policy 
of succeeding Governments has been to magnify the posi- 
tion of the оса] authority, to increase, to add to their 
duties. No doubt the result has been to attract а far 
better class of men to the board of the council than has 
hitherto been seen there, but the result of this policy has 
borne an unexpected fruit. The new councillors were not 
content with the powers given to them, they sought to 
extend them. The apparently large scope of the matters 
entrusted to them by Parliament was soon discovered to 
be restricted on every side by departmental regulations : 
here the Home Office, there the Local Government Board, 
and in another direction the Board of Trade. What was 
the result? These men of business sought to free them- 
selves from such shackles, they deliberately extended the 
field of their activity because they found insufficient outlet 
for their business proclivities in the dull routine of publie 
work. They promoted Bills which became private Acts 
of Parliament. They procured provisional orders. They 
tried by every scheme and artifice, by the exercise of their 
public and private power, to extend the scope of their 
public work. In plain words, they carried into public life 
the habits of their private career. It was foolish to expect 
otherwise! The Government has found that a man does 
not drop his acquired proclivities for extending his business 
when he goes into the council-chamber. It is too late to 
complain ; the only thing to do now is to act. 

Before suggesting any remedy, let it first be carefully 
noted that the non-productive work of the local authority 
tends to increase; there is no sign of its diminution. 
Everything points to an increase of the duties of the 
councillor. Already the power of assessment has been 
transferred in the Metropolis to some of the borough 
councils; unquestionably this power will before long be 
vested in the local councils all over the country. Poor-law 
guardians have really no practical or historical connection 
with the valuation of property. Once part of the powers 
of the guardians are taken away, it is but a step to transfer 
their other powers. The care of the sick is now cast upon 
the local authority, who have to find a hospital with other 
requirements; the care of the pauper sick must soon follow 
With that comes provision for the aged and the main- 
tenance of children, which leaves only the able-bodied 
pauper or casual wayfarer to be dealt with. There is every 
symptom that the whole of the powers of guardians of the 
poor will, at no distant date, be united in the hands of the 
local authority. 

As to education, already the movement has begun. 
Before long the powers of the school boards will be trans- 
ferred to the local council. When these and similar public 
duties are part of the business of the local authority, 
surely there will be enough scope for the activity of the 
best business men. It may be that an alleviation of the 
present passion for trade is to be found in giving more 
public work to the local authority. 

Further, it may be suggested that legislation is impera- 
tively called for which should absolutely forbid certain 
enterprises. 

With regard to other businesses which are upon the 
doubtful line, the local authority for the purposes of trade 
should be put upon equal terms with all individuals who 
may desire to compete with them ; otherwise a monopoly 


SUPPLEMENT TO THE ELECTRICAL ENGINEER, JULY 18, 1902. 7 


must grow up, and the objection to monopoly in any 
hand, whether private or publie, only needs to be men- 
tioned. Moreover, in all enterprises profits made out of 
the particular trade should be strictly applied to the 
carrying on of that trade. Such profits ought not to be 
handed over for the reduction of the rates, still less 
ought they to be employed in the furtherance of some 
other project of the council The accounts should be 
kept upon prescribed lines, and the proper sums should 
be allowed as expenses and outgoings, which would have 
to be provided for by any private company; in other 
words, in calculating their profits, the local authority 
9990 not to be allowed to make use of their other 
public powers. No harm can come from applying profits 
to the benefit of the trade in which they are earned, 
because the only justification for such trade is the benefit 
of the individual ratepayer, who is the consumer, and the 
cheaper he can get the article the better for him. 

The suggestions here thrown out аге not necessarily 
meant to be conclusive. It may be that the difficulty is, 
in the present state of things, to secure any widespread 
appreciation of the doctrine of non-productive works. But 
every thinking man knews that there are some limits 
beyond which he would not wish the local authority to 
proceed. То diseover and define these limits is most 
difficult, if not impossible; still it is hoped that the 
оош remarks may lead to some elucidation of the 
problem, and may be of assistance to all who are interested 
in considering the pressing question of municipal trading. 


QUESTIONS AND ANSWERS. 


[The following answers received to Question No. 492 
were unavoidably held over from our last issue. —Ep. Р. E.] 


Answer to No. 492 (awarded  5s.). — Cross-talk on 
telephone lines is generally accounted for by the loose 
term “induction.” It is not so well known, however, that 
it is to electrostatic induction particularly this trouble is 
due, and only in a much smaller degree to electromagnetic 
effects, as many still are apt to think. This error, perhaps, 
originated with the knowledge of the inducing effect of 
the magnetic transforming coil, which is an essential part 
of any long-distance telephone. On a route of single-wire 
circuits it may be taken that over 80 per cent. of the 
noises and cross-talk is caused by electrostatic charges ; 
the remainder being either due to earth currents, 
atmospheric conditions, magnetic induction, or leakage 
through weak insulations, etc., according to the circum- 
stances. It will be seen, then, that as long as these 
rial wires have capacity (and а 10-mile wire has 
a considerable surface area, which forms the prime 
factor), so must the charge on them be affected by neigh- 
bouring charges. To reduce the area means having a 
thinner wire, which, besides increasing the resistance, 
reduces the tensile strength of the line. The condition of 
the dielectric (the air) cannot well be altered, and its thick- 
ness i. e., the distance of the wires apart—can only be 
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increased within limits. Hence there is no doubt that the 
absolutely sure remedy is to run another similar wire, B, 
as return, equidistant with A, from the lines of disturbance. 
This wire, then, will receive corresponding equal charges, 
which, acting in the opposite direction, so neutralise the 
effect on the receivers in the circuit. 

An artificial method of reducingthe noise may besuggested 
by the accompanying diagram (Fig. 1). Let P Q represent 
the line charged by its surrounding influence; then, pre- 
guming everything is uniform, the centre of the resistance 


is at 0, and should the charge become less or reversed there 
will be а flow of current through each of the receivers to 
earth in direction of the arrows, and vice versá for an 
increasing charge. It will be seen that the receivers being 
equidistant from the electrical centre of the circuit, they 
will both hear the induced sounds to the same extent. If, 
now, some key device be fitted to the receiver, which, 
when the listener depresses, introduces a coil (Fig. 2) equal 
in resistance to the line and the apparatus at the far end, it 
will be seen that he puts his own receiver temporarily at 
the electrical centre of the circuit, at which point the 
indueed charges are nentralised and no noise is heard. 
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These keys, of course, must be depressed alternately, or 
they are non-effective.—F. N. D 


Answer to No. 492 (awarded 5s.)— There are many 
faults that would cause loud noises and cross-talking in 
a telephone circuit. First of all we shall deal with the 
microphone. It takes very little battery power for the 
speaking circuit, three No. 1 Leclanché cella being quite 
sufficient for the telephone in question—that is, if the line 
wire is 10 miles long. If too much current is given to 
the microphone, scratching and grating noises will be 
heard The same noises may be heard if there is a loose 
connection or bad joint in the circuit. If only one 
receiver is at fault, the instrument may want a little 
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adjusting, or perhaps a speck of dirt has got between the 
diaphragm and the poles of the magnot. 

There are only two alternatives for cross-talking— 
namely, neighbouring wires coming into whole or partial 
contact with each other, as shown in Fig. 1, also induction. 
Suppose the line wires were to be in contact with each other 
and all the returns earthed the same as the telephone in 
question, the current would flow when the speaking circuit 
was made thus. Along the line wire, through the receiver 
and secondary winding, and return through earth, it also 


flows from microphone copper, through microphone and 
primary winding, unto switch hook, and back to zinc and 
earth, and so putting all telophones in circuit with each 
other, according to whichever lines are touching. It would 
also ring the telephone bell whenever the neighbouring 
wires were in use. This can easily be detected and put right 
by means of testing with a galvanometer, as shown in Fig. 2. 
Test each of the neighbouring wires one at a time, always 
keeping one wire from galvanometer on the private line, 
and use the other one on the neighbouring lines. When 
you get a deflection, then that is the wire that is doing the 
damage. They must be separated, and if that does not 
stop the cross-talking, then it is induction through the 
neighbouring wires. 

hen a telephone is ‘employed for conversing through 
one of a number of telegraph wires suspended on the samo 
poles, it has been found that messages sent by ordinary 
telegraphic instruments along the other wires that loud 
taps can be heard ; so loud are these taps that they 
interfere with the conversation. By experience it has 
been found that the starting or stopping of a current 
in one wire induces а current in a neighbouring wire. 
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The telephone in question would answer best on metallic 
circuit. Both wires should be so placed with respect to 
every neighbouring wire that it will influence them both 
equally. The insulators on the posts should be at two 
heights, which we will call high and low, and in two posi- 
tions, measured laterally, which we will call left and right. 
The course of a wire, if it forms a right-handed quasi- 
helix, is—high left, high right, low right, low left, high 
left, and so on. A complete turn is thus divided into 
quarters by the insulators. When there are four wires, 
the two which belong to the same circuit differ in position 
by half a turn, and from the wires of the other circuit by 
a quarter of a turn. The courses of all four are alike, and 
have one and the same axis.—J. P. S. SUNDERLAND. 


Answer to No. 492 (awarded 5s.).—Cross-talk between 
two telephones is often a very difficult matter to eradicate. 
There are a few devices used for reducing this inductive 
disturbance, but none of them can be said to entirely 
. eliminate the trouble. One way by which this trouble can 
be surmounted is to reduce the sensitiveness of the 
receiving apparatus so as to make it insensible to induc- 
tion currents, though responsive to telephonic currents. 
But, although this method would prevent S. B. W.“ 
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from hearing the conversation going on through the other 
telephones, yet it would not prevent them from recording 
his conversation. Another way to overcome the difficulty 
is to neutralise the effects of induction. This can be done 
by crossing the wires at every third or fourth post (see 
Fig. 1). This method is generally adopted where there 
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aro several wires on one post, and reduces the cross-talk to 
a minimum. Since “S. В W.” says “other than a metallic 
return,” one gathers that he thinks that if that were laid 
it would end the trouble. 

Perhaps I may quote Sir W. H. Preece on this point : 
“If, in Fig. 2, 1 and 2 he two wires running side by sido, 
then the induction from neighbouring wires in one wire is 
neutralised by the currents set up in the other wire. But 
then this assumes that the disturbing wires are at an infinite 
distance from 1 and 2, or that 1 and 2 are infinitely near 
each other. All attempts to use return wires on existing 
poles or in cables have utterly failed to do away with 
inductive disturbance.” 


с  ———_, 
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As a proof of the foregoing, I will state an experience 
the writer had while engaged in fixing two telephones, the 
wires of which ran parallel—: e., on the same posts—for 
about 1j miles. First of all, we ran the two line wires, 
and had an earth return for each instrument. Cross-talk 
between the two was very distinct. We next ran a metallic 
return for one instrument, but the disturbance was as pro- 
nounced as ever it was, and it was not until we introduced 
a method of crossing on the same principle as Fig. 1 that 
the trouble was sufficiently overcome.—W. F. SAUNDERS. 


Answer to No. 492 (awarded 5s.).—There is no really 
effective remedy for the cross-talk other than the employ- 
ment of a metallic circuit, but from the nature of the ques- 
tion, it is probable that an improvement might result from 
the introduction of high resistances at the extremities of 
the line, and the use of induction coils having a higher 
ratio between the secondary and primary indios than 
those ordinarily used, in order that the increased E. M. F. 
thus obtained may overcome that of the obtrusive disturb- 
ances, and have a sufficient margin to act effectively 
through the increased circuit resistance. An increase in 
the speaking battery power might likewise prove beneficial, 
but this can be done only within relatively narrow limits, 
as too strong a current in the transmitter circuit is 
productive of minute arcs, which are fatal to the trans- 
mission of speech. The best conditions in both these cases 
could only be found by trial. If the single-line circuit is 
on the same poles as the other disturbing wires, part of the 
difficulty may be due to leakage, in which case we must 
look for the remedy in the thorough earth wiring of the 
poles.—A. F. 
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NOTES. 


Dublin Section.—In consequence of the resignation 
of Mr. F. Gill, who is leaving Dublin, Mr. W. Tatlow, 
M.A., B.E., has been appointed hon. secretary to the above 
section of the Institution of Electrical Engineers, and all 
communications should be sent to Mr. Tatlow at 20, Fleet- 
street, Dublin. 

A Thousand Pounds for Wireless Telegraphy 
Research.—The curators of the Jubilee Foundation of 
German Industry have awarded Prof. Slaby £1,000 for 
the purpose of enabling him to prosecute his studies in 
connection with wireless telegraphy on the Slaby-Arco 
system of wireless telegraphy, which has been introduced 
into the German navy. 

Western Society of Engineers.—The June issue 
of the Journal of the above society, which has its head- 
quarters in Chicago, has just reached us. In its contents 


are included the following four papers: “ Wet, Dry, 
or Medium Concrete,” by Mr. H. W. Parkhurst ; 
„Mechanical Draught,” by Mr. F. R. Still; “Early Engi- 


neering in Chicago and The Economie Need of Technical 
Education," by Mr. V. C. Alderson. 

Bombay Tramways.—The Corporation of Bombay 
are about to purchase the tramway undertaking within the 
municipal boundary which is owned by the Bombay Tram- 
way Company. The purchase is to be at a figure deter- 
mined by arbitration, and Mr. Н. V. R. Kemball, an 
executive engineer of the Indian Public Works Departmont, 
is to act as arbitrator. We gather that the Corporation is 
paying a large proportion of the cost of the arbitration. 

The Cauvery Power Scheme.—We understand that 
the electric and hydraulic work required for the utilisation 
of the power of the Cauvery Falls is now practically com- 
plete, and that experimental runs of the machines have 
been made. Our contemporary Indian Engineering has а 
note on the subject in its issue for June 28, in which, as 
usual, it throws doubts on the success of the undertaking. 
Without a more detailed account of the equipment we have 
no means of judging how far these doubts are reasonable, 
but it is certainly not fair to assume that a continuous 
supply of energy cannot be given by means of an electric 
power distribution scheme. As the present undertaking 
is to supply mines in areas where coal is dear, it has 
every chance of success, provided that its capitalisation i is 
reasonable. 

New South Wales Tramways. — The increase in 
the passengers carried each year by the Brisbane tramways 
since the introduction of electric traction has been most 
remarkable, as is evidenced by some abstracts made in the 
columns of our contemporary the New South Wales Railway 
Budget. From this it appears that the first electrical car 
on these tramways commenced to run on June 21, 1897, 
and the last horse car went out of service at the end of 
May, 1898. At that date 52 electrical cars were required 
to give the service, whereas now over 70 are in use. The 
average number of passengers carried by horse cars during 
the years 1894-5-6 was 4,160,000; while the numbers 
carried by electric cars are in round figures as follows: 
1898, 8,460,000 (first year with electric cars); 1899, 
11,960,000; 1900, 13,397,250; 1901, 16,183,800 ; 1902, 
20,000,000 (estimated). During the eight days ending 
May 25 (Royal visit) there were 682,067 passengers carried. 

The Pacific Cable.—There is every probability that 
the Pacific cable will be laid and exchanging messages 
between this country and the other side of the world by 
November; at least, во says Mr. C. Н. Reynolds, the 
general manager of the undertaking, who has recently 
returned from superintending the inauguration of the 


southern section of the cable. Australia has now been 
connected with New Zealand, and the line has been laid 
as far as the Fiji Islands. The steamer “Colonia” is now 
on her way to Vancouver, and from that point, which is 
the terminus of the system, the cable will be carried to 
Fanning Island by the “Colonia,” while the steamer 
* Anglia” will join up the section between Fanning Island 
and. Fiji From Vancouver the messages will be trans- 
mitted across Canadian wires, but nothing has yet been 
settled with regard to an all-British cable from Canada to 
England. As we stated last week, the subject will probably 
be considered by the Colonial Conference before its delibera- 
tions come to an end. 


Electrolytic Condensers.— At the recent Pittsburg 
meeting of the American Association for the Advancement 
of Science a paper “On the Effect of Electrolytic Con- 
densers in Alternating-Current Circuits " was read by Profs. 
A. Trowbridge and E. К. Wolcott, University of Wisconsin. 
Ап oscillograph of the Duddell type was used to get current 
and E.M.F. curves simultaneously. A comparison of these 
showed that there is a true phase difference, and that a sine 
wave is not distorted. Two aluminium electrodes in a solu- 
tion of Al,K,SO, gave the best results. A set of experi- 
ments made with platinum electrodes in sulphuric acid 
solution led to these conclusions : (1) the current through 
the electrolytic cell is not in step with the applied E.M.F. ; 
(2) the higher the applied E.M.F. the higher is the value 
of the capacity ; (5) the greater the distance between the 
electrodes the less is the capacity, but the capacity is not 
inversely as the distance ; (4) the equivalent resistance of 
the cell increases when the distance between the plates is 
increased. Resonance effects were obtained. Tho authors 
conclude that it seems incorrect to regard the electrolytic 
condenser as two condensers in series, each consisting of 
an electrode, gas layer, and the liquid. 

Electrons.—In a valuable paper recently presented to 
the Franklin Institute, Mr. Mackenzie discusses the ques- 
tion of the divisibility of theatom. He begins by giving a 
concise résumé of the various experimental researches which 
have led to the modern hypothesis of electrons, cathode 
rays, Leonard rays, Becquerel rays, etc., and the Zeeman 
phenomenon, and outlines the different methods by which 
Prof. J. J. Thomson has calculated the relation of the mass 
of electric charge of an electron and both these quantities 
separately. The mass in grammes of a negative corpuscle or 
electron in a gas at low pressure is about three divided by 
the twenty-sixth power of 10. It is found not only in low- 
pressure vacuum tubes, but is given off by incandescent 
metals, by metals illuminated by ultra-violet light, and by 
radio-active substances, and in every case it has the same 
mass and the same charge, and a velocity which ie a large 
fraction of that of light, the radium corpuscles having the 
greatest velocity—namely, two-thirds that of light. The 
author freely discusses the bearing of this hypothesis on 
the structure of matter: If mass is our criterion, we have 
in the electron a sub-atom, and since it is the same for all 
elements, we have by inference the ordinary 70 odd atoms 
as aggregations of this sub-atom." 

Resistance in Lightning  Arresters.—At the 
recent annual convention of the American Institute of 
Electrical Engineers, Mr. P. H. Thomas presented a paper 
showing the use of both shunt and series resistance in the 
successful operation oflightning arresters for high-tension 
transmission lines and circuite. In the course of the 
ensuing discussion, which is shortly reported in the 
Electrical Review of New York, Mr. Steinmetz stated that 
the three essentials of successful lightning arresters were: 
first, series resistance ; second, a multiplicity of spark gaps; 
and third, large terminals, so that the heat might be rapidly 
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ning arrester would include no resistance, but this is 
impossible owing to the vicious short-circuiting which would 
oceur, causing bad surging and burning. It was also shown 
that there is required а smaller voltage to maintain the 
arc than is required to strike the arc. Therefore, if there 
were means for increasing the resistance of the circuit after 
the аге had established itself, the effects on the line as to 
surging and the burning of the lightning arrester would be 
greatly decreased. Such an arrangement might be accom- 
plished by utilising а smaller number of gaps over which 
the spark would pass, and then increasing the number in 
order to break the current. 

The Gordon Bennett Cup.— At the Whitehall 
Rooms of the Hótel Métropole on Wednesday last an 
interesting and somewhat unique banquet was held, at 
which there was received for the first time in this country 
the Gordon Bennett International Cup, which is held by 
the automobile club of the country whose representative 
wins the annual international motorcar race. For this race 
each competing country enters three of the best cars which 


the country can produce, and these cars are driven by the. 


most expert drivers. The cup was first raced for in 1900, 
when it was won by M. Charron for the Automobile Club 
of France. In 1901 it was won by M. Girardot, again 
for the Automobile Club of France; but in 1902 it was 
won by Mr. S. F. Edge on his 30-h.p. car, manufactured 
by Messrs. D. Napier and Sons, of Lambeth, for the Auto- 
mobile Club of Great Britain and Ireland. The race was 
from Paris to Innsbriick, and Mr. Edge defeated the three 
French champions—M. Girardot, on a Charron-Gir-Voight ; 
the Chev. Rene de Knyff, on a Panhard-Levassor; and 
M. Fournier, who was driving а Mors car. The banquet 
was given in honour of Mr. Edge and Mr. Napier; the 
handsome silver trophy being received from the Auto- 
mobile Club of France by Mr Roger W. Wallace, K.C., 
the chairman, on behalf of the Automobile Club of Great 
Britain and Ireland. 

Velocity of Light.—The retiring address of Vice- 
President D. B. Brace, of the physics section of the Pitts- 
burg meeting of the A.A., was on “The Group Velocity 
and the Wave Velocity of Light.” He traced the history 
of the measurement of the velocity of light from the time 
of Galileo to the present day, both physical and astro- 
nomical methods. The highest accuracy at present 
attained was one part in five thousand. Не showed that 
no method heretofore used in the laboratory had given the 
absolute velocity of light. He pointed out, further, that 
from astronomical observations light of all colours travel 
with the same velocity. He claimed that the observations 
by the American observers were superior to those of 
foreign observers. He showed, further, the bearing of 
electro-dynamic experiments on the velocity of light. He 
pointed out the difference between what is called the group 
velocity and the wave velocity, and illustrated it by a group 
of waves on water, showing that the individual waves move 
with a different velocity than the average mean of all of 
them. He pointed out the connection with that of the 
velocity of light, and showed that no method had yet given 
the true abeolute velocity. Не described some new 
methods for determining each of these velocities, and light 
moves with а velocity of 185,000 miles per second ; these 
methods could detect that there was such a thing as the 
velocity of light in a distance of less than lin., thus 
illustrating the extreme refinement of modern methods in 
research. 

Power Lost by Flywheels.— A series of tests 
recently concluded in the Nurnberg central electricity 
station, show very clearly that the resistance which a 
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conducted away from the point of arcing. An ideal light- 


flywheel offers to the air may give raise in some cases to а 
considerable waste expenditure of energy. The station in 
question is provided with two tandem compound engines 
of 450 h.p., direct-coupled to the dynamos, and working at 
95 revolutions per minute. In order to equalise the running 
with the great variations of load which occur, a very heavy 
flywheel was used with the arms of a channel section. 
These arms were found to offer a great resistance to the 
air and to create a powerful draught. 16 was therefore 
decided to cover the wheel with sheet iron in order to 
reduce the resistance, and thus gain considerable power. 
In order to test the amount of energy lost, the dynamo 
was made to run as а motor, and thus drive the engine 
and flywheel at ne load. When the latter had no 
protecting covering it was found to absorb 13,300 watts, 
but when the covering was replaced it took only 9,874 
watts, thus showing a gain of 3,426 watts, or 5:7 h.p., this 
being 1:2 per cent. of the power of the engine. Counting 
the current price per kilowatt-hour and a day's run of 
17 hours, it was calculated that this represented an economy 
of nearly £56 annually. Another test of a similar nature 
was made upon a 630-h.p. engine, and showed an economy 
as high as 30 h.p., or 4:8 per cent. of the engine power, 
which was gained by properly diminishing the air resistance 
of the flywheel. 

The Niagara Power Plant.—At a recent meeting 
of the Institute of Electrical Engineers of America, Mr. 
Н. W. Buck read a paper on the “ New Generating Plant 
of the Niagara Falls Power Company.” This paper is now 
being reproduced in full with illustrations in the Electrical 
World of New York, and it is worthy of the most careful 
attention of all engineers having to do with large gene- 
rating units. Owing to the fact that the company is the 
great landowner of the district, it has attracted large con- 
sumers of power, and in consequence the bulk of the 
energy taken by the company from the Niagara Falle is 
used in the immediate neighbourhood of these falls. In 
the earlier days a good many looked to the transmission of 
power to a distance as the means of providing load for the 
company’s plant. The directors’ idea, however, of com- 
bining cheap power with a land scheme has proved most 
successful and has attracted to Niagara large new industries 
to which cheap electricity is à sine quá non. In the new 
plant recently installed the old frequency and size of unit— 
i.e., 5,000 h.p.—has been maintained, and the machines are 
still of the two-phase type. On the Canadian side, how- 
ever, 10,000-h.p. units are to be adopted. The company 
will have, however, some 21 unite of the 5,000-h.p., each 
coupled to its own turbine, on the American side. We 
understand that the old umbrella type of dynamo is now 
to be abandoned, and that vast improvemente in the switch- 
board equipment are to be made. Ав we mentioned above, 
our readers will do well to consult the paper itself and its 
illustrations for the details of the new equipment. 


Stand-by Charges.—The question of the charges to 
be made by electric lighting undertakers, whether muni- 
eipal or company, for а partial supply to act as а stand-by 
to а private plant is one which was overlooked in the 
drafting of the Electric Lighting Acts. Under these Acta 
and the provisional orders issued under them, the under- 
takers who refuse to give a supply to any consumer along 
their mains exceed their powers. In order to obviate the 
unfairness of the present state of the law, amendment is 
needed. In the meantime we note that the Glasgow Cor- 
poration in their Bill for acquiring the right to supply gas 
and electricity in certain new areas have successfully added 
the following clause : “ Notwithstanding anything contained 
in the Corporation’s electric lighting order of 1890, or any 
other that may be granted to them during the session ef 
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1902 for the supply of electrical energy, or in the Electric 
Lighting Acts, 1882 and 1888, a person shall not be entitled 
to demand from the Corporation a stand-by supply of elec- 
trical energy to premises having a separate supply unless 
he shall have previously agreed to pay to the Corporation 
such minimum annual sum as will give them, for such 
period as may be agreed, a reasonable return on the 
capital expenditure and other standing charges incurred by 
the Corporation to meet the possible maximum demand of 
such person. In case the Corporation and the person 
demanding such supply of energy fail to agree as to the 
amount of the minimum annual sum and the period for 
which it shall be paid, it is to be fixed by an arbiter to be 
appointed by the sheriff on the application of either party.” 

А Large Turbine.—One of the largest steam-turbines 
yet installed in any station in the world for electric gene- 
rating purposes is the 2,500-h.p. machine which is now at 


work in the Pearl-street station of the Hartford Electric. 


Light Company, in the United States. This unit, which 
is illustrated in the current number of Power, has a rated 
capacity of 1,500 kw., but it is said to carry a load of over 
2,000 kw. with no indications of distress and with little 
loss of efficiency. The length of the steam-turbine over 
all is 33ft. in.; extreme width, 8ft. 9in. ; and floor space 
required, 291 square feet. Its weight, including the gene- 
rator and fittings ready to run, is 175,000lb. Rating 
it at 1,500 kw., this is about 116lb. per kilowatt, which 
compares very favourably with other types of prime 
movers. The diameters in the Hartford turbine are 
24in. at the smaller end and 86in. at the larger. 
are in all about 31,000 blades, some 16,000 of which are 
moving, varying in length from 13in. at the high pressure 
and to 8in. at the low pressure. The exhaust outlet has an 
aréa of 10 square feet, or 22°63 times that of the supply 
pipe. Prof. W. L. Robb, the electrical engineer to the 
company, has made tests of the turbine, but as yet only the 
following fragmentary results are available for publication. 
At a quarter load the steam consumption per kilowatt-hour 
came out at 28lb. and the coal consumption 2'71b.; at half- 
load the figures were 23lb. and 2-1lb. respectively; at 
three-quarter load, 20°3lb. and 1°9lb.; and at full load, 
19°1lb. and 1-7lb. respectively. The average vacuum was 
27in., the average superheat 30deg. F., and the average 
steam pressure 155lb. More complete figures are promised 
shortly. 

A.A.—As the British Association for the Promotion of 
Science is usually called the B.A., we presume the similar 
association in America may well be designated the A.A. 
This association held its annual meeting at the end of last 
month in Pittsburg, and it attracted some 635 members. 
This number seems somewhat small, but from the reports 
which have reached us the meeting was distinotly above 
the average, as the great proportion of those present were 
active working members. In this respect the British 
Association sometimes suffers, owing to the large propor- 
tion of holiday makers amongst those who attend the 
meeting. Amongst the communications to the association 
this year was one by Mr. G. A. Gibson, of the Westing- 
house Company, who expatiated on the influence of the 
electrical industries of Pittsburg. Не claimed that the 
United States generates 69 per cent. of all the electrical 
energy used throughout the world, and that of the amount 
generated in the States 76 per cent. was used for electric 
traction. He also added that 764 per cent. of the electric 
tramway and railway mileage of the world was in the 
United States, and 834 per cent. of all the electric cars. 
The fact that Mr. Gibson is able to get out these results 
to within 4 per cent. speaks well for the organisation ef 
the Westinghouse Company, but we still should like to 


There 


see figures making up the totals. During the meeting 
Mr. George Westinghouse was elected an hon. fellow of 
the association in recognition of the great work he has 
done for engineering and science. We understand that 


the association has only one other hon. fellow, who is Prof. 
Walcott Gibbs, of the Yale University. The abstracta of 


several papers read at the Pitteburg meeting will be found 


elsewhere in this issue, and for these abstracts we are 


indebted to our contemporary the Electrical World. 


Tunbridge Wells Telephones.—Up to the present 


neither side in the fight between the rival telephone 
interests in the Tunbridge Wells district is tired of the 
newspaper war which has raged since the opening of the 
municipal exchange. 
80 serious that the local papers have taken sides, and the 
supporters of the municipal undertaking will only send 
their letters to one particular organ. Їп the same way the 
longer and more heated remarks of the supporters of the 
National Telephone Company all appear in the paper which 
editorially condemns the Corporation’s telephone under- 
taking. We do not think, however, that the heat displayed 
in these letters is felt by the majority of the telephone 


The condition, however, has become 


users. The result to these has been that they can now 
obtain a telephone service from both of the telephone 
exchanges at only a slight increase of cost over that which 
the National Telephone Company used to charge. They 
have also the advantage that the National Telephone 
Company have greatly improved the whole of their 
system, so that they have now two good telephone systems 
available, whereas before the Corporation commenced work- 
ing they could only obtain connection to a single inferior 
system with few subscribers. This advantage of com- 
petition is quietly enjoyed by the inhabitants of the Tun- 
bridge Wells district, while the few interested individuals, 
or those who like to see their names at the end of long 
letters in the Press, continue to waste their energy and 
time. The question as to whether the Corporation will 
have eventually a small balance on the right side after pro- 
viding for depreciation is not the burning question these 
correspondents infer, as it is obvious that the Corporation 
cannot afford to shut down their exchanges and lose the 
capital invested any more than the National Telephone 
Company can afford to give the service they are doing at 
the present rates. 

Education and Industry.—The Technical Education 
Board of the London County Council reported on Tuesday 
last that they in last June referred to the Higher Educa- 
tion Sub-Committee to enquire and report (a) as to the 
needs and present provision for special training of an 
advanced kind in connection with the application of 
science, especially chemistry and electricity, to industry ; 
and (b) as to what, if any, developments are needed to 
secure efficient training in these subjects for senior 
county scholars and other advanced students who desire 
to qualify themselves to take leading positions in scientific 
industries. That report had now been received, and the 
sub-committee came without a dissentient voice to the 
conclusions (1) that England, and London in particular, has 
suffered the loss of certain industries, and that others are 
in danger; (2) that this loss has been largely due to 
defective education, especially in the higher grades; and 
(3) that London is still seriously behind other cities, 
notably Berlin, in the provision for the higher grades of 
scientific training and research. The Board concurred with 
the report, and recommended that it be received and 
circulated. At the full meeting of the London County 
Council Mr. Organ moved as an amendment that the 
following words be added: “ and that the Technical 
Education Board be instructed to report as to the steps it 
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proposes to take in order to give practical effect to the 
suggestions contained in the report." Mr. John Burns 
contended that neither London nor England was in such 
а bad state as some people thought, and if it was not 
what it might be, it was due to the fact that the country 
had been governed for 40 years by the ignorant upper 
classes, and the mechanical instinct and craftsmanship of 
the people had been retarded by that fact, although it had 
not been killed. Mr. Howell Williams was strongly of 
opinion that the difficulties of trade in London could be 
summed up in the one word, apprenticeship. What was 
necessary was that something should be done to encourage 
and increase the number of apprentices. After further 
discussion the report was carried as amended above by 
Mr. Organ. We trust that the effect may be an improve- 
ment in the scholarship regulations of the Board, so as to 
favour a few of the best students rathor than give small 
assistance to a large number. 

New Electric Lighting System.—aA novel electric 
lighting system, involving as one of its constituents light 
produced by means of electrical energy supplied to the 
terminals of a gaseous column or body contained in a 
translucent receptacle, has been invented by Mr. D. Moore 
with the object of avoiding the use of electrical conductors 
for distributing the electrical energy to the lamps or light- 
giving portions of the system. Briefly, the invention may 
be said to consist in distributing or running a translucent 
tube or receptacle over the areas or rooms to be lighted. 
The terminals of the tube being brought to the source of 
energy outside of the areas to be supplied, or in a location 
where the terminals may be suitably protected against 
danger of contact or accidental interference, the tube con- 
taining а gas which is of such character or degreo or rare- 
faction that by the application of electrical energy or 
current to the terminals of the tube, it will be rendered 
luminous by the transfer of the energy from one terminal 
or electrode to the other. In the practical installation of 

the system the translucent tube of glass could be built in 
situ in the position it is to occupy while in use, or could 
otherwise be distributed as a tube of glass over the spaces 
to be illuminated, and its terminals, which are provided 
with the suitable energy transferring electrodes or сарв, 
could be brought to a protecting cabinet or wall pocket in 
which they could be connected to the two poles of the 
energy-supplying devices. These latter might be mains or 
wires leading direct from the primary generator of E. M. F., 
or might be terminals of a suitable transformer adapted to 
give the required voltage at its secondary. A full descrip- 
tion of the invention will be found in the issue of the 
Electrical Review of New York for the 28th ult. The two 
main advantages claimed for this system of lighting are as 
follows: first, the complete absence of fire risk, even when 
the lamp is operated by high voltages, since it i8 not 
necessary to have any metallic conductors within the areas 
or spaces where danger from fire may exist; and second, 
great economy in installation and in сћсіепсу or consump- 
tion of power, owing to the fact that the number of electric 
fixtures required for holding and supplying energy to the 
terminals of the tube is reduced to a minimum, thus 
decreasing the cost for fixtures alone, also to the fact that 
the proportion of cap to length of luminous column is very 
greatly reduced. 

Graphitising Electrodes.—aA full а.а complete dis- 
closure of the present method of graphitising electrodes 
and other formed articles at the Graphite Works, Niagara 
Falls, is given this month by Mr. C. P. Townsend in the 
Electrical World. We believe this to be the first authorised 
description of the process referred to which has yet been 
published. The principle is simple. Any form of carbon 


containing the impurities in sufficient quantity and of 
suitable kind may be graphitised. The recation seems to 
occur through the intermediary of the carbides, and, in 
consequence, the impurities present must be of a character 
eapable of combining with carbon, in quantity sufficient to 
determine tho conversion to the extent desired, and the 
temperature must be above the point of decomposition 
of the carbides formed. The reaction being pro- 
gressive, the amount of carbide-forming constituents 
actually present is relatively small. The necessary 
temperature is developed by the electric current, and in 
the latest patert taken out by Mr. Acheson, the inventor 
of the process, the mode of application of the current is 
described, the improvement recorded being two-fold in 
character. The articles to be graphitised are placed in the 
furnace with their longest dimensions transverse to the 
direction of flow of the current If their form be other 
than cylindrical they are arranged in vertical piles, separated 
by powdered coke. Cylinders may be placed in contact, 
the single-contact line reducing the current path sufficiently 
to develop with economy the required temperature. The 
furnace comprises а base and end walls of firebrick, carbon 
terminals, and line connections. А bed of carborundum or 
other refractory conductor is laid upon the base, and upon this 
rest the transverse piles of the formed artieles, therectangular 
shapes separated, and the cylinders in lateral contact. 
Thin layers of ground coke underlie and cover the piles, 
and a filling of the same material and sand is placed around 
and over the conductive charge It might be considered 
a matter of small moment whether the articles be placed 
parallel or transverse to the lines of current flow; but, in 
fact, this simple change represents a distinct principle of 
operation, for it means that the heat is no longer developed 
within the body of the article, but exterior thereto, and 
either in the separating layers of coke or in the single- 
contact lines of cylinders. That this represents a very 
considerable economy of current is apparent from the fact 
that the cross-sectional area of the terminals may be 
actually less than that of the conductive bed, the relation 
between these areas being stated as 100 to 102. 


Wireless Telegraph Receiver.—Mr. A. Frederick 
Collins in the current number of the Scientific American 
describes a simple form of wireless telegraph receiver, 
which consists essentially of three parts only—.e., a coherer, 
an ordinary telephone recciver, and a dry cell. Supple- 
mentary to these parts are the vertical wire and the 
earthed connection. The author recommends the use of a 
specially constructed coherer using carbon granules instead 
of silver or nickel filings, usually employed in coherers. A 
carbon coherer, he asserts, has a great advantage over a 
nickel filing coherer, in that it is self-restoring—that is to 
say, no tapping is required to decohere the particlos, but it 
assumes its normal high resistance the instant the incoming 
electric wave ceases to impinge upon it. Another point in 
favour of the carbon coherer is that the tube does not 
require exhaustion, since carbon does not oxidise in air 
like metals. To increase the sensitiveness of the coherer, 
the ends of the brass plugs that are inserted into the glass 
tubing may be immersed for a moment in sulphuric acid 
and then dipped in mercury, the ends thus being amalga- 
mated, after which the ends should be wiped with a dry 
cloth. The thin film of mercury will prevent the oxidisa- 
tion of the ends of the plugs. For connecting up to this 
coherer any description of telephone receiver may be used, 
but it should be remembered that the higher the resistance 
of the receiver coils the greater the sensitiveness of the 
receiving apparatus as a whole. There only remfins now 
fora dry cell to be connected to the coherer, and some 
slight adjusting for the arrangement, to be ready for 
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immediate use. The antenna, or vertical wire, may be of 
No. 14 or 16 insulated or bare wire. This should be at least 
50ft. in length and suspended outside the building from 
insulators either of glass or porcelain, and just as nearly 
vertical as possible until the level of the instrument is 
reached, when the wire may be bent at right angles and 
led to the coherer. A wire of the same size leads to the 
ground, and is soldered to a copper or a zinc plate 12in. by 
12m. buried in the earth to a depth of a foot or two. 
Besides being used as а receiver in wireless telegraphy, the 
above arrangement may also be employed in the study 
of atmospheric electricity on the difference of potential 
between the strata of charged air through which the 
antenna passes and the earth immediately under it. For 
practical wireless telegraph purposes this form of receiver 
has one objectionable feature, and that is ite aptitude for 
registering atmospheric disturbances, and thus often con- 
fusing the operator by false jamming. The author asserta, 
however, that this difficulty is not а real one, as operators 
become во thoroughly proficient in deciphering the messages 
that they are usually able to eliminate the false from the 
true wave impulse. 


The Bann Falls.—Some nine months ago we published 


information as to the water power available on the Bann 
River, in the county of Londonderry. We would remind 
our readers that this river is the outlet of Lough Neagh 
to the sea, and that an extensive system of locks was con- 
structed years ago to enable vessels to get from the sea 
into Lough Neagh. Commercially these locks have not 
been successful, and it is doubtful if they will be kept up 
for the sake of the small number of craft which pass through 
annually. Мг. S. M. Macrory, a member of the London- 
derry County Council, then explained to us his idea that 
these navigation weirs and canals could be utilised for a 
power scheme. From figures he had it was evident that 
at least 8,000 h.p. could be obtained from the falls in the 
summer and 24,000 h.p. during the remaining nine months 
of the year. On Saturday last Mr. Macrory brought this 
matter before the Londonderry County Council, which 
. body unanimously decided to appoint a special committee 
to investigate the following points: (1) how far the 
county of Londonderry is covered by electric supply com- 
panies working under Acts of Parliament; (2) enquire as 
to any special facilities existing in the county for generating 
electricity by waterfalls, etc., and as to the practicability of 
such facilities being employed to advantage in the county ; 
(3) enquire as to the financial results of electrie schemes 
undertaken by municipal bodies; (4) enquire how far it 
would be practicable and wise to develop a scheme for an 
electric supply for the county, or through the medium of 
urban or rural councils, consistent with Acts of Parliament 
already obtained by existing companies ; (5) report as to 
the best mode of procedure for giving effect to their 
findings and recommendations, the committee to have 
full power to enquire into drainage and navigation of the 
Bann. Mr. Macrory also moved: “That the Government 
be requested to insert in the Local Government (Ireland) 
Amending Act, 1902, a clause to enable Irish county councils 
to promote Bills in Parliament for objects such as obtaining 
powers to construct and work tramways, and to levy fares ; 
establish and work ferries, and levy fares ; the utilisation of 
such natural resources as waterfalls, and to levy charges 
for their use; and the creation of county stock for such 
special undertakings as might be approved by the Privy 
Council.” This resolution was also carried. We under- 
stand that Sir William Preece is to visit the Bann Falls 
early in August in order to inspect the water power 
available. Mr. Macrory, in preparing information to lay 
before his County Council, has had the advantage of the 
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practical experience of his son, Мт. К. V. Macrory, the 
borough electrieal engineer of Londonderry, and also of 
his eldest son, who is a Royal Engineer. There is no doubt 
but that such a power scheme would be of great advantage 
to the distriet, and it is well within the range of commercial 
engineering to distribute power from these falls to Belfast 
and Londonderry, which towns are only about 40 miles 
distant from what would be the site of the main generating 
works. | | 


Electro-Pneumatic Railway System.—Mr. Bion J. 
Arnold gave partieulars at the recent annual convention 
of the American Institute of Electrical Engineers of a 
single-phase railway system based on quite novel principles 
which he is installing on a 20-mile road in Michigan, in 
the United States. The system is named by Mr. Arnold 
the electro-pneumatic system, and its chief features are 
described by him as follows: A single-phase or polyphase 
motor is mounted directly upon the car, designed for the 
average power required by the car, and running con- 
tinuously at а constant speed and a constant load, and, 
therefore, at maximum efficiency. Instead of stopping and 
Starting this motor and dissipating the energy through 
resistance, as is customary with all other systems, the 
speed of the car is controlled by retarding or accelerating 
the field or stator of the motor, by means of compressed 
air in such a manner that а portion of the energy 
is saved which is ordinarily dissipated through resistances, 
and stored to assist in starting the car, helping over grades 
for use in switching purposes, and for the operation of the 
brakes. By this method of control, it is claimed, an infinite 
number of speeds are secured from zero to the maximum 
speed of the car, which latter may or may not be at the 
synchronous speed of the motor, for with the air-con- 
trolling mechanism working compressing the speeds below 
synchronism are maintained, and by reversing the direction 
of the air through the controller speeds above synchronism 
may be attained for reasonable distances. In the author's 
opinion this feature gives to the alternating-eurrent motor 
the element absolutely essential for practical railway work, 
for it permits a car or train to ascend a grade at any speed 
with the motor working at its maximum efficiency, and 
imparting its full power to the car. When descending the 
grade the motor may utilise its full power drawn from the 
line in compressing air, or 16 may be used to compress air 
with the stored energy of the train, thereby acting as a 
brake. Another advantage of the system is that since а 
single-phase motor can be used the motors can be aup- 
plied with current from a single overhead wire or third 
rail, and with a single-rail return circuit. In the 
installation in question the current will be taken from 
the working conductor at any voltage up to the limit 
of the installation, and in case this voltage is high a static 
transformer will be carried upon each car, and the pressure 
reduced from the line voltage to the voltage of the motor, 
which is designed for 200 volts. Mr. Arnold claims that 
by the adoption of his system the following three all-impor- 
tant results will be obtained: (1) the entire elimination 
of the present standard system of rotary converter sub- 
station plant, together with the maintenance thereon and 
the cost of the necessary attendants ; (2) it would absorb 
and render available for useful work in starting, or other- 
wise, a large percentage of the energy stored in the moving 
mass which under the present methods of operation is 
dissipated at the brake shoes ; and (3) a large reduction in 
the first cost of electrically equipping long-distance rail- 
roads, thereby making it feasible, from an engineering and 
business standpoint, to equip many roads which cannot 
now be shown to be advisable, thus opening up the steam 
railway field to the industry in which we are now engaged, 


114 


THE ELECTRICAL ENGINEER, JULY 25, 1902. 


NOTES ON THE WEAR AND MAINTENANCE OF | than 0:70 per cent., or more than 1°10 per cent. The 


. TRAMWAYS.* | 
BY С. Е. WIKE, M.I.C.E., CITY SURVEYOR, SHEFFIELD. 


During recent years the attention of municipal engineers 
has been very much occupied with the question of tram- 
ways, and particularly those worked by electricity. Ав 
this form of traction has only lately been adopted in 
this country to any great extent, most of the information 
published has dealt more with the question of construction 
than with that of maintenance, and it has occurred to the 


DIAGRAM А. 


author that statistics and information as to the wear of 


electric tramways would be of interest to members of the, 


association. For some time observations have been made 


of the wear of the permanent way of the Sheffield. 
tramways, and the broad results are given in this paper, 


together with a few explanatory notes. 
General Statistics. — The 
Sheffield tramway are as follows: The total length of 


tramways authorised is 89 miles of single track, of which 
March 25 last 50 miles had been constructed ; the 
population is 409,000 ; the number of cars in use is about: 
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quantity of silicon must not be more than 0-1 per cent. ; 
sulphur, 0:08 per cent.; arsenic, 0:08 per cent.; phosphorus, 
0:08 per cent.; copper, 0°С8 per cent., and there must be 
no other material present, except iron. 

The following are the mechanical tests: A piece of rail 
8ft. to 9ft. in Jongth is supported on iron к Sft 
apart, and a cast-iron monkey weighing 1,0001b. is allowed 
to fall freely upon the centre of the rail first from a height 
of 10ft., and at this blow the deflection must not exceed 
lin. The second blow is from a height of 15ft., and the 
deflection must not exceed 23in. The third blow is from 
a height of 20ft. under the same falling weight conditions, 
and the rail must not show any sign of fracture after the 
three blows. The tensile test piece must be machined 
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DiAGRAM B. 


from the head of the rail; the area for testing must be 
half square inch, and the length for elongation 2in. The 
tensile stress must be from 37 to 45 tons per square inch, 
with a contraction of sectional area of not less than 20 per 
cent. Up to the present the rails have been rolled in 30ft. 
lengths, but the most recent order provides for a length of 
45ft. The width of tread is ljjin., and the depth of 
groove is 15іп. There is a clearance of zin. between the 
lowest point of the wheel flange and the bottom of the 
groove (see Diagram A), and it is considered that when the 
rails have worn sufficiently to enable the flange to touch 


ee ae — pur ш 
-— 9 %¾— ̃ ˙ SE УС РТУ 
EE AQ — — — 2 


E 


160, of which about a third are single-deckers; the weight 


of the double-decked cars is approximately 84 tons, and of 


the single-decked cars eight tons; the worst gradient is 
about 1 in 9:5, and the sharpest curve (except in depoóts) 
has a radius of 40ft. 

Wear of Itails.—It may first be advisable to state briefly 
the Sheffield specification for rails. They are of girder 
type, 73in. wide on the flange and Тїп, deep The weight 


is 108lb. to the yard, and the analysis is as follows: the 


quantity of carbon must not be less than 0-35 per cent., 
or more than 0-45 per cent.; and of manganese not less 
Paper read before the Association of. Municipal , 


and Coun ty 
Engineers, d 


the bottom of the grcove their life will be at an end. 
Before this can happen a sectional area of 0°706in. of steel 
must be worn away. Observations have from time to 
time been taken to ascertain the rate of wear upon the 
rails, and the results are given'in Table A. These are 
interesting, as showing how much more the wear is 
regulated by the gradient than by the number of journeys, 
the reason for this being that the action of the brakes is 
far more destructive than the uphill traction, The figures 
given in the table are further illustrated by the drawings on 
Diagram В. "T 

Rail Joints.—Diagram C illustrates the rail joint adopted. 
The fishplates are 3ft. long, and eight nuts and bolts are 
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used to each joint. The weight of the fishplates is 80lb. 
per pair, and the specification is the same as for rails. 
Lock-nuts have been used. A space of yin. is left between 
the rail ends to allow for expansion. Some of the older 
and most used lines have already been taken up for the 
purpose of laying additional cross-overs or doubling the 
track ; and it is satisfactory to know that in scarcely any 
case has the joint been found defective. It will be noted 
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TABLE A. 
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that no sole-plate is used, and the author would be glad to 
know the experience of other tramway engineers as to the 
advantage or otherwise of this addition to a rail joint. 

Bonding.—The bonding used is the “Chicago” type. 
Two bonds are provided to every rail joint, and the tracks 
are eras bonded at distances of 40 yards. Up to the 
present no trouble has been experienced from кеиш 
or other defects of the bonds. 

Points and Crossings,.—So far as permanent way is con- 
cerned, this appears to be one of the matters most in need 
of improvement. Several types have been put down in 
Sheffield, mostly of British make, but as ап experiment 
some American points have also been tried. In these а 
special metal is introduced for the parte subject to the 
greatest wear. It is more difficult to give data as to 
the wear of points and crossings than as to the wear of 
rails, because the conditions under which the points are 
used vary in nearly every case. A further diagram, D, is 
however given, showing the amount of wear on some 
oe and crossings of different types in Sheffield, with 

gures as to the number of car journeys, gradients, etc. 
One particular junction is, perhaps, worth special notice, 
and, to explain the author’s meaning more fully, a plan of 
this (Diagram E) is aopended. en the tramways were 
first constructed this junction was not laid quite as at 
present (some of the points now having been omitted), and 
the materials used were the ordinary rails, points, and 
crossings. The inner rail on the main line had a curve of 
54ft. radius, and the difficulties were greatly accentuated 
by the fact that the junctions were on a curve, and also 
because, on account of the lents of the converging 
streets (some of which could not be altered), it was 
impracticable to get the usual superelevation on the outer 

ils. As the vircumstances were exceptional, perhaps it 
is scarcely necessary to go into details as to the number 
of car journeys over this junction, but after a period of 
25 months it was considered advisable to relay it. The 
curves were altered so as to give a minimum radius of 
60ft.; the position of the points was somewhat modified, 
their number was reduced, and the whole of the work was 
carried out both as to the rails, points, and crossings in 
manganese steel, the patterns and castings being made 
specially for this purpose. The work was a very expensive 
one, costing about £1,500, but the junction has since 
worked satisfactorily. As it has only heen in use a few 
months since relaying, however, perhaps it is too early to 


express a definite opinion as to the ultimate result. The 
case is one almost by itself on account of the curves, 
gradients, position of points, tramway and other traffic, 
etc, and the author thought it worth while to mention 
the difficulties experienced and the nature of the remedy 
adopted. 

Paving.—Various forms of pavement have been laid, 
including granite, wood, and gritstone setts, a Scotch 
basalt or whinstone, and also tar macadam with a single 
row of setts adjoining each rail. Several miles of the 


DiAGRAM E. 


latter paving were laid, largely as an experiment, and the 
experience has been such that a repetition is improbable ; 
in fact, a long length of track on one of the main suburban 
roads—which, it may be mentioned, was seen in course of 
construetion by the association in June, 1899—has worn so 
rapidly that it is now proposed to replace the tar macadam 
track with sette. Records have been kept of the cost of 
maintenance and renewals, and these have been reduced 
to an average cost per mile per year for each type of 
paving. New work not necessitated by wear and tear has 
been excluded from the totals, and two routes to which 
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special circumstances apply have been omitted. One of | S, The average value of this voltage over a half 


these—a tar am — is maintained by contract, 
also as an experiment, and the other is subject to conditions 
which are not likely to obtain in another case. The figures, 
which are only presented as approximate, аге: 


Nature of paving. Average cost. 
Granite paving...... . манылы £19 6 
Granite-paved tracks, macadam sides 479 6 
p EN 49 11 0 
Wood paving ....................................... 8 


54 3 
Tar macadam, hit-and-miss setts against rails 64 15 3 

5 cost of maintenance (not renewal) per mile per annum, 

The foregoing information is not put forward as (а 
mee and exhaustive survey of the subject. The 
conditions must vary in different towns; and the author 
hopes other municipal engineers will also give their 
experience. The subject is becoming an important one, 
as the question of allowance for depreciation, ct., is 
constantly arising, and it would no doubt be to the 
advantage not only of engineers, but also of municipalities 
who own tramways, if reliable data as to wear and tear 
were available. It would also be useful to have expressions 
of opinion as to the chemical analysis of the rails, the 
lengths of rails, and type of joint. At present nearly every 
specification differs ih one point or other, and the Engineer- 
ing Standards Committee is now dealing with the question 
of tramrails and their accessories in the hope of securing 
some degree of uniformity. The object of this paper is 
not only to give information, but also to elicit the views of 
other engineers upon a subject which is daily becoming 
more important, and it is hoped that opinions upon the 
points raised may be freely expressed. 


AN INSTRUMENT FOR THE DETERMINATION OF 
ALTERNATE-CURRENT CURVES.* 
BY RUDOLF GOLDSCHMIDT. 


If a coil (S, Fig. 1) is moved through the field of a 
at excited by an alternating current at such a speed 

that the whole field is ed through in a small fraction 
of a period (practically instantaneously), the voltage 


ба С 4 


induced in this coil will be proportional to the instantaneous 
value of the magnetic field, and if this field is proportional 
to the exciting current, the voltage will be proportional to 
the instantaneous value of this current. 

I have employed this principle in an instrument for the 
determination of alternate-current curves. For convenience 
of construetion I have made both the primary coil, which 
is excited by the alternating current, and the secondary 
induced, coil; stationary, and have produced the necessary 
instantaneous magnetic connection by means of a moving 
piece of iron. 

А narrow horseshoe-shaped iron core, A (Fig. 2), made 
‘up of five or six sheets, each ‘4mm. thick, carries а 
primary coil, S,, on the yoke, excited by the alternating 
current, and two secondary coils, S,, coupled in series, on 
the two limbs. The arrangement thus forms a small 
transformer with one side missing. 

A copper or brass drum, B, in which the missing trans- 
former side, C, is embedded, rotates in front of the opening 
in the core. The drum is rotated synchronously, so that 
the magnetic circuit of the transformer is closed once every 
period or half-period. 

Suppose the magnetic connection occurs at the instant 
when the primary alternating current in S, has the instan- 
taneous value, i (Fig. дА), then a voltage of approximately 


the form shown in Fig. 3B, will be induced in the coils, ! 


* Translated from the I lektrotechin ische Zeitschrift, June 5, 1902. 
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riod is 
roportional to the maximum number of lines да by 


i. e., proportional to i, independently of all other 
conditions. 


The shape of the curve (Fig. 58) depends only on space 
dimensions, and consequently the effective value of the 
secondary voltage is also proportional to the instantaneous 
valve of the current, i. This effective value can be measured 


Fic. д А AND B. 


by means of ordinary workshop measuring instrumente of 
sufficient accuracy. By moving the transformer step by 
step round the periphery, the induced voltage occurs at 
different instants in the period of the alternating current. 


Fie. 4. 


The curve is consequently obtained exactly as with the 
Joubert disc. The whole arrangement is the same as the 
latter, except that in my apparatus the electrical contact ів 
replaced by a magnetic contact, which is not easily put out. 
of order. The condenser and ballistic galvanometer of the: 
Joubert method are replaced by a direct-reading workshop 
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volumeter. А disadvantage of the arrangement of the 
pri and secondary on the same iron core is the fact 
that S, induces a voltage in S, directly. This directly 
induced vol may be compensated for by means of а 


eounter E.M.F. produced in a small stationary auxiliary 
transformer (Fig. 4). 

The iron of the transformer is surrounded by a split 
copper casing so as to reduce leakage and the directly 
induced voltage. In this case the drum carries four yoke- 
pieces, so that if driven synchronously by means of a four- 
pole motor the magnetic circuit is closed once every half 

riod. A Weston voltmeter for 7:5 volts, with 125 ohms 
internal resistance, was employed for the measurements 
with this instrument. 

As an indication of the exactness of the measurements 
readings were taken, amongst others, of the line and phase 
voltages of three-phase machines. The measured line 
voltage agreed very well with the curve obtained by the 
addition of two phase-voltage curves displaced by 120deg. 

Fig. 5 shows the curves (I. and II.) in their correct phase 
relation, obtained from two of the phases of an inductor 
alternator carrying a slightly inductive load. Curve III. 
shows the algebraic sum of these phase voltages, whilst 
IV. shows the observed curve of line voltage. 
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It will be noticed that at the points at which the 
voltage should be zero a certain minimum (¢,) is found. 
This small voltage is due to the tangential width of iron 
in the transformer, which was somewhat considerable in 
the first instruments made. Even here, however, this e 
is of slight importance, and could easily be reduced still 
further. This minimum can be entirely avoided by exciting 
the transformer by continuous current as well, thus making 
the alternating field into a pulsating one, and so preventing 
the production of this zero value. | 


THROUGH TRAFFIC ON TRAMWAYS FOR 
PASSENGERS AND GOODS.* 


BY J. E. WALLER, M. I. C. k. 


"Until quite lately tramways were practically confined to the 
large centres of population, but the introduction of electric 
traction, with the consequent decrease in working expenses 
and ase in speed, affording pleasanter and more rapid 
transit, with commodious, well-appointed, and well-lighted 
cars, has led to a considerable development of tramways or 
light railways in less populous places, and some of such systems 
being constructed in the districts lying between the larger cities 
have resulted in providing an extensive and connected network 
of tramways. Facilities are thus afforded for comparatively 
long-distance craffic, bringing the smaller towns and outlying 
districts into touch with the great business centres, and the 
modern tramway presente possibilities, not only of through 
services of passenger cars, but also of introducing goods traffic 
quite impracticable in the days of horse lines. 

In order to obtain the full advantages rendered possible 
by the linking-up of tramway systems, it is essential that 
through running facilities should be granted by the various 
authorities owning the tramways physically connected and to 
the same gauge. This necessity has long since been recognised 
in respect to railways, and seems to be almost a self-evident 
proposition. I ne the dislocation of the passenger traffic of 
the country, to say nothing of goods, if there were not these 


* Paper read before the Liverpool Chamber of Commerce. 
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through running facilities. Fancy a passenger travelling from 
London to Edinburgh, proceeding by, say, the Great Northern 
Railway as far as York, then ha to turn out and teke his 
chance of finding a train from York to Berwick by the North- 
Eastern Railway, then again turning out and waiting for a 
train on the North British Railway and prooeeding to Edin- 
burgh, the termination of his journey. Such a condition of 
things would appear ludicrous beyond conception, but it is 
little less ludicrous to propose that when there is a through 
system of tramways constructed between, ssy, Leigh and the 
docks at Liverpool, that a passenger who desired to go visis ак 
the whole length by tramcar should have, notwithstanding the 
physical connection of the metals throughout that lengtb, to 
travel in no less than four different cars because the four 
different sections over which he travelled were in the separate 
ownerships of the South Lancashire Tramways Compeny. the 
St. Helens Corporation, the Lancashire Light Railways Com- 
pany, and the Corporation of Liverpool. 

It is certain that numbers of people would be glad to avail 
themselves of the tramways in preference to railways if they 
had the opportunity of so doing. It із true that the actual 
speed at which the tramoars travel compared with the speed 
on railways is small. On the other hand, it must be 
remembered that what is a long journey on a tramway is 
merely regarded as a small local trip on a railway, and that 
railways with 5 amount of 5 мон 
passengers an and representing as they do at presen 
the only available means of transit, do not troable themselves 

tly to consider the convenience of the local passenger. 

oreover, the advantages of the greater speed on railwa 

when actually travelling is greatly discounted in many cases by 
the greater length by rail t by road, by the frequent stops 
at stations, and by the delays at junctions, consequent on 
making connections with other branches. To get from a station 
such as Chowbent to Liverpool is often a very dilatory pro- 
ceeding, and involves changing trains at Tyldesley, Kenyon, and 
sometimes at St. Helens Junctions. The average time occupied 
is about two hours, and that, of course, from station to station, 
while there are no trains between 9.50 a.m. and 1.5 p.m., the 
total number of trains per day being only seven in one direction 
and 10 in the other. The distance by rail between Chowbent 
Station and Lime-street Station, Liverpool, is 26 miles, while 


| by road it is only about 24 miles, and there is no reason why 


the whole journey should not be traversed by tramway in, say, 
three hours. Although this is a longer time than taken by rail, 
it must be remembered that in the case of the tramcars pas- 
sengers would not bo confined to a very limited time table, but 
would have a frequent service of cars, so that, practically speak- 
ing, they could start when they were ready to do so and return 
when convenient. Moreover, the tramways, passing as they do 
along the principal and most populous roads, would pick up a 
large percentage of passengers practically at thelr doors, obviat- 
ing the necessity of walking, sometimes a considerable distanoe, 
to the nearest station ; and instead of being dumped down in 
Liverpool at the railway terminus, they would be enabled to go 
straight away to their points of destination in the сібу. 

Again, judging by the present railway fares the tramways 
would be distinctly cheaper, and there are a large number of 
people who would be willing to take a little longer over the 
journey if that were necessary in order to save an appreciable 
amount on their fare. The following example of the compara- 
tive fares by rail and tram may be of interest : The third-class 
single railway fare from St. Helens to Lime-street Station, 
Liverpool, is 114d. ; the return fare being ordinarily double 
that amount—le. 11d.—although there are special return fares 
two days in the week, by special trains, at 1s. 3d. The Lanca- 
shire Light Railways Company, in conjunction with the 
St. Helens company are arranging through fares from St. Helens 
to Knotty Ash at, for a single journey, 64d., and for the return 
journey—all days of the week—9d. The fare at present on 
the Liverpool tramways, from Knotty Ash to any part of 
Liverpool, is 3d., so that a passenger from St. Helens would be 
able to go to any part of Liverpool at a single fare of 94d. and a 
return fare of 1s. 3d., against a single fare to Lime-street 
Station only by railway of 114d., and a return fare generally of 
le. lld., and on special trains, twice a week, 18. 3d. It is 
more than likely that these fares will bear considerable reduc- 
tion, as it has become an axiom in the tramway world that 
financial success of electric tramways is best attained by low 
fares combined with а frequent servioe. 

There is probably at present no other district which could 
offer such facilities for ‘‘ through " traffic on tramways as that 
of South Lancashire. The construction of the South Lanca- 
shire tramways now in progress, together with the Liverpool 
and Prescot light railways, will directly connect up the follow- 
ing tramway systems, constructed or authorised, and all on the 
same gauge—-viz., Aft. 8sin.—viz., Liverpool Corporation tram- 
ways, Liverpool and Prescot light railway, St. Helens tramways, 
South Lancashire tramways, Farnworth urban district tram- 
ways, Radcliffe urban district tramways, Whitfield urban 
district tramways, Warrington Corporation tramways, Eoclea 
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Corporation tramways, Salford Corporation tramways, Man- 
chester Corporation tramways, Oldham, Ashton, and Hyde 
tramways, Stalybridge, Hyde, and Dukinfield, and Mossley 
Junction tramways. These tramways when completed will 
represent an aggregate length of something approximating to 
400 miles. m ; 

Important as it is that facilities should be given to the 
greatest practicable extent for through running on adjacent tram- 
ways in respect to passenger traffic, the question becomes of 
still greater and, indeed, of vital importance if goods traffic on 
tramways is to be developed on any extenslve scale. The pro- 
pose to carry goods on tramways is in no sense a novel one. 

ractically every Act or order authorising the construction of 
tramways contains a schedule of rates to be charged for goods, 
minerals, parcels, and animals, of which, however, little advan- 
tage has been taken up to the present for the reason already 
mentioned, that tramways, prior to the introduction of electric 
traction, have practically been confined to the streets of cities 
and towns, and have consequently been unable to offer any 
convenience or facilities for this olass of traffic. The possi- 
bility of conveying goods traffic by tramways between Liver- 
pool, Manchester, Warrington, Bolton, St. Helens, and other 
places in South Lancashire was considered by the Liverpool 
Chamber of Commerce so far back as 1896, when Mr. J. T. 
Wood, of Liverpool, read a paper on this subject, and since the 
formation of the South: Lancashire Tramways Company the 
directors of that company have given careful consideration to 
this subject, and on their instructions their late chief engineer, 
Mr. Gibbings, obtained certain particulars and information as 
to the demand for such facilities in the district, and his investiga- 
tions have been supplemented and largely extended by Mr. 
Thomas Upton, who has since been retained by the company for 
this particular purpose, and whose extensive experience in the 
mas ао of goods (та с on railways enables him to form 
reliable judgments as to the prospects of the South Lancashire 
system. 

In compiling the present paper, and in considering the 
question of goods traffic and the methods to be adopted in 
handling it, every advantage has been taken of the material 
collected by these gentlemen. In the South Lancashire 
district there is an enormous goods traffic. The purely 
local traffic oonsists principally of coal, bricks, building 
materials, hardware and machinery, of which an immense 
amount, representing many thousands of tons per annum, 
is at present carted, particularly coal, from collieries 
to mills and brickfields, and the return traffic in bricks 
to the collieries. This traffic it is impossible for the railway 
companies to deal with, as the mills and brickfields are not 
connected with the railways by sidings, and even in the case of 
collieries so connected such sidings are valueless as regards local 
traffic, as while the cartage to the transmitting station would be 
avoided, it would still become necessary to cart from the 
receiving station to the point of destination. It is found that 
the cost of double handiing and carting thus involved, over and 
above the railway rate, renders a single cartage from works to 
works cheaper as well as more convenient and expeditious. The 
through traffic to the district in question from Liverpool, Man- 
chester, and Warrington covers nearly every conceivable class 
of goods, including raw cotton, cotton manufactured goods, 
grain, flour, provisions, ordinary and mining timber, iron and 
steel manufactures, glass, alkali, earthenware, acids, oil, grease, 
tallow, and manure. Of this through traffic the bulk is, of 
course, handled by the railway companies, although a very con- 
siderable amount is conveyed by canal and by cart. A large 
traffic in raw ootton is dealt with by the latter means both from 
Liverpool and Manchester, as the rates are cheaper, excessive 
handling and transhipment is avoided, and the delivery is more 
expeditious. Raw potton in large quantities is conveyed by 
canal to Worsley, and thence by road to Tyldesley, Atherton, 
Bolton, Leigh, and other places. Traffic sent by rail, unless in 
truck loads, inevitably meets with delay by reason of the trans- 
shipment involved at junction stations, and considerable damage 
frequently arises by reason of so much handling. The existence 
of this considerable road traffic at the present time indicates 
pretty clearly that if a cheaper and more expeditious service for 
goods on the tramways is organised a very large traffic will be 
available, and if the authorities owning the various tramway 
systems are pre to give the requisite running facilities on 
fair and equitable terms, there appears to bo absolutely no 
difficulty in organising such a service. 

The South Lancashire tramways and the Liverpool and 
Preseot light railways are, practically one undertaking, and 
satisfactory arrangements have been concluded with the Cor- 
poration of St. Helens and the St. Helens District Tramway 
Oompany, who respectively own and work the intervening 
system, when, independent of running powers over the lines of 
any other authority, the following places will be put into 
direct communication with each other: Knotty Ash, Prescot, 
Huyton, Roby, Rainhill, St. Helens, Haydock, Earlstown, 
Warrington, Newton-in-Makerfield, Lowton, Golborne, Ashton- 
in-Makerfield, Abram, ` Hindley, Hindley Green, Atherton, 
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Tyldesley, Leigh, Astley, Boothtown, Worsley (for Ship 
Canal) Eccles, Swinton (for Salford and Manchester), Walk- 
den, Hulton, Chequerben, and Westhoughton. The whole 


.of the foregoing places can also be brought into direct 


communication with Liverpool, Manchester, Bolton, Warring- 
ton, Farnworth, and Radcliffe, if arrangements for through 
running are made. This alone would introduce a very large 
goods traffic on the tramways, and it may safely be predicted 


that even if the other authorities do not in the first instance 


fall into line they would not be long in doing so. If the 
traders and the public can obtain advantages by the use of 


$ 


‘tramways which the railways cannot give, it is only a question 


of time till all necessary facilities must be granted by the owners 
‘of tramway systems, be they local authorities or companies. 
'Such traffic, properly controlled, should prove of no inoon- 
.venience to the city of Liverpool, but a source of profit to the 
tramway undertaking of the Corporation, a convenience to the 
ordinary traffic during the daytime—to the extent to which it 
removed this goods traffic off the streete—and, to some extent, 
‘a possible increase in the traffic of the port if facilities are 


given for the conveyance from Liverpool of goods now entering 


‘the district through other channels. А depót or depdts, 
‘conveniently situated in ciose proximity to the tram- 
ways, would have to be established, so that a siding 
‘might be laid in from these tramways to the depét, As 
'а general practice, flat-decked trucks would appear most 
suitable for the conveyance of the whole of the goods traffic. 
Each such truck or wagon would be provided with detachable 
tubs or crates on rollers, in place of the ordinary box body, 


. being somewhat similar to the arrangement at present in use by 


‘several of the South Lancashire collieries for the purpose of 
facilitating the transport of coal. This of goods wagonis 

also similar to that adopted on the Don Railway, where the 
general manager—Mr. R. Н. Livesay—has had to contend with 
'the question of transit over two different gauges. Mr. Livesay's 
description of this system is as follows: **No lifting arrange- 
ments are required, as the bodies are taken over by means of 
rollers, which run on rails secured to the underframes. We 
carry any description or class of goods in them. The system 
was only brought into use about four years ago, and since then 
it has been such a success that we have decided to gradually 
alter the whole of our goods, etc., wagons to it; it does away 
with delays due to transhipment and loss through breakage, 
besides effecting a great saving in the cost of handling, as two 
men can do all that is required in a few seconds.” 


The conditions of working on a tramways system would, 
however, be somewhat different to those existing on the 
Donegal Railway. There it is only necessary to move the 
truck body in its entirety from one deck wagon to another, 
but the fact that the body would in the case of a tramway . 
service have to be moved from a street lorry to a tramway 
wagon, and vice versd, involves the necessity of the body being 
constructed in sections, as previously suggested, the size of 
these sections being controlled by the size which could con- 
veniently be carried on the ordinary lorries in use in the 
districts served. Proper provision would have to be. made 
for securing the sections in position on the track or under- 
frame during transit. The same flat-decked wagons with 
the crates or bodies removed would also be available for 
the carriage of other classes of goods, such as timber. 
girders, portable engines, machinery, and boilers, the deck 
being provided with rings for ropjng-in , and with 
sockets for bolsters and stanchions for such traffic as timber. It 
is not suggested that all classes of traffic could be dealt with, by 
this description of wagon. There are other classes of traffic 
for which ordinary wagons would be more suitable. . For 
instance, in the event of traffic arising from collieries in the 
South Lancashire district, where the coal had to be conveyed 
direct to the docks for shipping purposes, ordinary wagons would: 
probably be needed, which would run direct on to the tipping 
cradles at the docks. Such traffic as this, however, is somewhat. 
apart from the question now under consideration, which relates . 
to the method of avoiding unnecessary handling in tranship-. 
ment where there is no possibility of direct oommunication 
between the point at which the traffic originates and its destina- 
tion. It is proposed, wherever practicable, to lay sidings in to. 
the larger collieries, works, and depóte along the tramway routes, 
and already a number of probable customers have signified 
their desire to have such sidings connected with their eetab- 
lishmenta. Much local traffic. between collieries, mills, and 
brickfields would thus be dealt with without any break of bulk. 
whatever and without the use of the special type of wagons. 
suitable for transhipment, but to accommodate through traffic 
or traffic originating at, say, a colliery in the district which had 
to be distributed in comparatively small consignments to general 
traders and the public, not connected by sidings, it would be 
necessary to provide suitable depóts at convenient points on ' 
the tramway system. СОЛО унлы NE 
The depóts.of the company, whether in proximity to the 
Liverpool Docks or at any point on the com в system, 
would all be worked іп а similar manner, and the process pro 
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may be illustrated by taking the case of goods ooming to 
1 by sea for delivery within the district. Such goods 
would be loaded from the quays or dock warehouses on to an 


ordinary road lorry in accordance with the present practice, 
excepting that Instead of being 


„ Where practicable, would be packed in such crate. 


he lorry would then proceed alongside the stage, or 


platform at the receiving depót, be roiled off by means 
of rollers, as previously described, on to such stage, whence 
it would be transferred to a stage deck wagon on an 
adjoining siding. A train of these wagons would then be in 
readiness to proceed on its journey during the following night- 
time. In the event of the goods being consigned to premises 
connected to the tramways by siding, no further handling 
would be involved, but in other cases isely the reverse 
process would be gone through at the nearest depót to the 
consignee’s premises. The handling in either case would be 
considerably less than in the case of railway carriage, as from 
the time of the first loading into the crates there would be no 
interference with or transhipping of goods until they were put 
out either on the depót stage or into the oonsignee's sidings at 
the point of destination, and bulk would never be broken, 
except in the case of oxtremely small consignments. 

The Liverpool Chamber of Commerce have had before them 
for many years the enormous importance of finding some way 
by which the excessive handling and transhipment of goods, 
inseparable from the present methodi of the railway companies, 
could be avoided, and it is thought that the methods now pro- 
posed for dealing with goods by tramway provides the solution 
of this important problem. At the present time, in the case of 
goods to be conveyed by rail from the docks av Liverpool, no 
less than six transhipments are involved, even in cases where 
full truck loads can be forwarded, avoiding intermediate 
handling at junction stations: (1) loading at warehouse ipto 
lorries ; (2) unloading thereírom to stage at railway company's 
depót; (3) loading from stage to trucks—to say nothing of 
extra loading and unloading when sent through a depôt 
without rail connection ; (4) unloading truoks to depôt stage at 
destination ; (5) loading from stage to lorry ; (6) unloading from 
lorry at consignee’s premises. 

Wagons with sectional orates would appear to possess all or 
most of the advantages claimed for Mr. Calthorp's “lorry 
platform carrier scheme which was brought before the Liver- 
pool Chamber of Commerce in 1896, and would be applicable 
not only for the purposes described, but would also afford а 
means of easy transhipment between tramways and main-line 
railways without the necessity of breaking bulk. Moreover, 
these proposals would appear to be free of the objections raised 
by the railway companies to the proposed lorry platform carrier. 
There would be no necessity for special railway rolling-stock 
entirely dedicated to this class of traffic; there would be no 
serious inorease of dead load arising from the carriage of two 
vehicles instead of one; the horsing diffioulties would be 
absent; and no special inclined roadways would have to be 
provided for loading and unloading. The tramways, therefore, 
while creating and dealing with а special traffic of their own, 
and giviog facilities for the delivery of goods to traders along 
the route of the tramways, would probably become before long 
recognised distributors and feeders to the railway systems, 
as the conservatism of the railway companies could not long 
withstand innovations of proved practicability. A very large 
traffic could be dealt with, and the carrying capacity of the 
lines could, if, and when found necessary, be largely augmented 
by increasing the amount of double lines 8 the 
system. 

Apart from the goods traffic proper on the tramways, there 
doubtless would be а considerable parcels traffic. Such parcels 
traffic would probably be carried on in the daytime, either by 
trailer cars attached to passenger cars, or by special indepen- 
dent self-propelled parcels vans. Мо novelty would arise in 
dealing with this traffio, which would mainly have to be handled 
by means of receiving and distributing depôts. The goods 
depóts of the company would, of course, be available for this 
purpose, and, in addition, facilities might doubtless be arranged 
for the collection of goods at numerous shops along the lines 
of route. The question of cost of carriage by tramway has not 
80 far been referred to, but the matter is one which has received 
careful consideration, and though it is obviously impracticable 
and inconvenient in the present paper to give schedules of rates 
at which the various classes of goods could be carried, still it 
may safely be stated that the traffic can be conveyed at a cost 
considerably less than is at present involved. 

It is impossible within the limits of such a paper as the 
present one to attempt to deal with the many questions involved 
except in a general way. Numerous detailed considerations 
must arise in the introduction of what is praotically а new 
industry. Itis useless to attempt on paper to organise from the 
first а complete system of goods distribution ; but it is believed 


that, if facilities are given to organise such a traffic, the 


direct on the 
lorry, the lorry would be provided with one ог more 
of the company’s crates or detachable bodies, and the 


advantages will be so fully appreciated that it will grow largely 
and rapidly, probably to the full carrying capacity of the 
tramways, that during its еер experienoe will be 
obtained as to the requirements of the various classes of traffic 
which it is impossible to fully appreciate in advanoe, aud 
that the effecta of such development in one district may be 
far-reaching and result in inaugurating throughout the country 
facilities hitherto unobtainable for the distribution of goods. 
The subject under discussion seems to be well worthy of con- 
sideration from the traders’ point of view, but there is another 
aspect from which it should be viewed : the utilisation of tram- 
ways for the conveyance of goods by night, now carried in 
lorries by day, may do much to relieve the congested traffic in 
the streets of our cities, and at the same time effect appreciable 
saving in the maintenance of the roadways. Іа country 
districte, whilst the traffic difficulties are not comparable with 
those in cities, the increased cost of maintenance due to traction 
engines and heavy lorries is proportionately greater, the roads 
being mainly macadam. It is hoped that a consideration of the 
questions involved frum these points of view will lead to the 
hearty co-operation of municipalities and local authorities in 
the scheme which the directors of the South Lancashire Tram- 
ways desire to inaugurate, an outline of which has been 
attempted in the present paper. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


(Concluded from page 95.) 


The Relative Advantages of Two and Three Wire 
Distribution. 


BY JOHN F. C. SNELL, BOROUGH ELECTRICAL ENGINEER, 
SUNDERLAND. | 


Nearly all the electric lighting undertakings in the United 
Kingdom distribute energy cn the three-wire system, whether 
the supply be by direct current or alternating. In 1886, 
the late Dr. John Hopkinson suggested the three-wire 
system as a means of saving copper; the claim being that 
for auy set of conditions, the three-wire system showed an 
economy of nearly 40 per oent. ia the weight of copper 
used, when compared with two parallel two-wire system of 
the same capacity : and, so far as it affects the copper alone, 
this is correct. Then 100 volts, or thereabouts, was the 
pressure adopted at the lamp terminals, and the introduction 
of the three-wire system enabled the radius of supply to be 
doubled, and double the amount of the original energy to 
be conveyed by the addition of only 25 per cent. of copper. 
Then about 1895 a great change in the conditions took 
when 200-volt lamps became commercially possible, by which 
a simple two-wire 200-volt distributor could give all the advan- 
tages of a three-wire 100-volt system, without any of the dis- 
advantages of a prs wire, or the 25 per cent. extra copper 
entailed by that wire. But a three-wire 200-volt system with 
400 volts across the outers became also possible, with the 
proviso of the Board of Trade that the middle wire should be 
oonnected to earth; thus the radius of supply became again 
doubled, or à sphere of influenoe amounting to four times the 
original permissible area became feasible. This proviso that 
the middle wire should be earthed was insisted upon to prevent 
the potential between any conductor and earth rising above the 
limit of 250 volts. 

Such а system has many manifest advantages, which may at 
once be enumerated : (1) economy in copper, and, therefore, in 
capital outlay on mains; (2)increased radius of supply from 
the station or sub-stations ; (5) reduced percentage variation of 
pressure across any pair of terminals, and theoretically, there- 
fore, a steadier pressure across the outers. 

There is, however, the other side of the question, which 
shows many disadvantages : (1) difticulty of balancing consumers 
accurately, which increases as time goes on, and as the lamp 
density rises, and consequent variation of pressure due to 
variable want of balance; (2) actual increased sectlon of the 
middle wire іа practice, much above the theoretical section 
required ; (5) switchboard complications ; (4) less reliabilty of 
supply when compared with a two-wire simple system, especially 
in large networks ; (5) the burning out of consumers’ lamps 
connected to either side of the middle wire, if temporary or 
permanent short-cirouit takes place between the middle and the 
outer conductors ; (6) the effect of permanent stress and of 
electrolysis on negative cables and service leads due to the 
permanent earthing of the middle wire and to osmosis ; (7) the 
certain electrolytic decomposition of water, gas, and other 
pipes, due to local currents between outelde faults on a big 
system and the earth connection ; (8) difficulty in looalising 
and rectifying faults on middle conductors themselves, without 
interference with supply to local consumers. 
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The author is taking for comparison а three-wire system with 
400 volts acroes the outers, and & two-wire system 200 volts. 
A great deal of the economy in copper is largely counter- 
balanced by the cost of insulation of the middle wire. The 
author, in discussing Mr. Addenbrooke's paper in 1896 at the 
Institution of Electrical Engineers, drew attention to the con- 
siderable leakage resulting between the earthed middle wire 
and the negative cables, and the late Dr. John Hopkinson (the 
then president) said : ‘‘ In Manchester it is true from a negative 
terminal there is a substantial leakage, and that exists, and 
always exists, because the middle wire is bound to be earthed. 
That, of course, really arises from the fact that bare copper is 
used Со а very considerable extent. The leakage does 
not cause any inconvenience at all, but, of course, there is a 
certain loss of power from that leakage." The author's note on 
this is that while they might not cause much trouble to the 
eleotriclighting undertaking, such unmuzzled currents frollicking 
about would get into mischief and eat up the pipes ot other 
undertakers. What is the use of the Board of Trade making 
stringent rules for the return currents of tramway undertakings, 
and overlooking the leakage from an earthed three-wira system, 
which the author ventures to predict will be a serious item in 
the course of time. 


In 1894, in his paper before the Institution of Mechanical 
Eogineers, the late Dr. John Hopkinson stated that The 
insulation of the positive conductor is always good, while 
that of the negative is always bad, and with the Board of 
Trade insisting upon the middle wire being earthed this obliga- 
tion involved a certain loss, because there resulted a leakage 
going on the whole time from the negative conductor, and 
they would be glad to be set free from the obligation." 
Again, our esteemed late president, Mr. C. H. Wordingham, 
in his paper read at Huddersfield, said: ‘‘In his judgment 
there can be no possible doubt that, at all events with continuous 
currents, the effect upon the insulated material of the negative 
main is most severe, while it is possible that with alternating 
currents there may be an effect on the insulation of both con- 
ductors. If, however, the middle conductor be deliberately 
connected with earth, so that the negative outer is kept below 
earth potential, a current corresponding to the anfount of the 
leakage will be oonstantly forced through the leak, and the 
tendency for moisture to flow to the negative oonductor will 
be maintained.” And he went on to gay, what happens with 
rubber may happen with other material," and in the author's 
opinion, there can bo no doubt whatever very grave risk of 
breakdown of the insulation of negative conductors is intro- 
duced by earthing the middle wire. Оаг last president, Mr. 
W. A. Chamen, also said, ** Some engineers, no doubt, felt 
happy so long as the earth recorder showed no current, but how 
many of them knew whether their middle conductor was tight 
at all other points or not," These quotations will suffice to 
show that the foregoing eminent authorities recognise the grave 
risk attendant upon this obligation to earth the middle wire. 

The two principal reasons for the adoption of three-wire dis- 
tribution are (a) economy and (b) increased radius of supply— 
а 400-volt supply system being reckoned to supply consumers 
economically at a distance of 24 miles from the generating 
station. Twenty square miles—or allowing for the station not 
being at the mathematical centre of gravity, say an area of 
15 square miles—will cover most provincial towns. This is 
all very well when the lamp density and the number of con- 
sumers are both small, but is it likely in the future, when the 
lamp density shall be possibly multiplied by 20, that direct 
current will be supplied from one huge station for so large an 
area? If one estimates the square inches of copper—one might 
almost say square feet—which would be necessary to transmit 
energy over this area at 400 volte in order to maintain an 
equable pressure throughout the system, one is bound to admit 
that one of two things must infallibly happen—-viz., either the 
multiplication of stations, or high-tension transmission from 
one central point to sub-stations, and from thence distribution 
at low pressure. This is not an essay on the relative merits of 
such systems of transmission, but it is necessary to show that 
if the radius of transmission from a central station is in the 
future to be considerably decreased owing to increased lamp 
density, the reason for adopting a three-wire aystem, so far as 
it concerns increased radius of supply, no longer exists. In 
short, the denser a system becomes the less necessity hereafter 
for a three-wire distribution in order to reach а greater distance 
from the station. | 

Before dealing with the relative economies, the author is 
aware that it will be said the variation in pressure due to 
changes of load—especlally with large motors—is a sufficient 
reason to adopt 400 volts, and, therefore, a three-wire system, 
instead of 200 volts; with this he does not agree. At Sunder- 
land there are motors of 100 h.p. connected to the supply 
maine, and other smaller motors, driving punching and shearing 
machines, and the pressure line is nevertheless surprisingly 
good throughout the day. With careful attention to the starting 
devices, this difficulty disappears, and, moreover,.as the densi! y 
increases, the momentary pressure variation due to local change 


Increase 


Taking the distributed load as being at a maximum for 260 hours 
a year, and the remainder as equivalent to one-third full load 


of load will, of course, be less apparent ; and therefore this is 
not a real practical objectical objection, and, so far as the con- 
sumer is concerned, 200 volts is better as regard 
person, and slightly better in cost. А two-wire system cos 
more than a three-wire. 
en and (0'1 square inch, 0°6 square inch, and 0'1 square 
inc 

8 per cent. difference. Also the percentage volt drop and 
energy loss in the former is twice that of the latter, if the third- 
wire losses are neglected. 
frontage the costs will be (neglecting feeders) : 


danger to 
With distributors of two (O 2 square 
respectively, the costs per 100 yards are £78 and £72, or 


In а network covering 25 miles of 


£2,640 


x 2,190 hours a year, the energy losses will be: 


, TIT — 156,816 units 
Threo-wire ........................5»е е5 E METUS UE GER un 78, - 
Increased loss 78,408 „, 


Such a network would be capable of distributing about 5,000 k w., 
which, at 16 per cent. load factor, will sell 7,000,000 units a year. 


In a town of 160,000 inhabitants the gas consumption is 


rougbly 900,000,000 cubic feet per annum. This is equivalent 


to, say, 8,000, units of electricity. Add for tramways 


2,000,000, and the total units supplied is 10,000,000. This 


will represent a maximum demand of not more than 10,000 kw. 
Such a town will usually measure not less than six miles across 
each longest axis, and often more than this. Now, a town 
with no greater output can well afford to centralise its plant, 
and careful estimates will show that a three-phase 5,000-volt 
sub-station, with duplicate primaries, is as cheap—when 


500 kw. or more are transmitted—as in a 500-volt direct 


current feeder, when a distance of about two miles has to be 
reached, and, moreover, that the equated energy losses are 
the same, The only point in favour of the direct-current 
feeder being greater simplicity and no sub-station wages, hut 
against these are better control of pressure, less additional 
cost when further power has to be transmitted, and greater 
flexibility of the sub-station system, as well as better control 
generally. The greater flexibility is especially to be noted, 
and the greater ease with which large amounts of power can 
be distributed. And so far as simplicity is concerned, a 
star-wound generator, driving either a synchronous or 
inductor motor-generator at the sub-station, which in turn 
feeds into a two-wire network, without any balancing trans- 
formers or complicated switchboard gear, is only one degree less 
simple than a simple direct-current system, and, in the author's 
opinion, not less simple than a three-wire system. That this 
will have to be adopted by the larger towns, with their ever- 
increasing boundaries, is the author's belief, up to the above 
limit, and afterwards it may be found more convenient, and as 
economical, to add more generating stations. This is essential 
to the argument, for otherwise a two-wire system would prohibit 
the radius of supply now reached, or would necessitate the 
adoption of а second or more stations earlier than would be 
warranted by the output. From the sub-station must radiate 
short small feeders, and, to continue the concrete example begun 
(and which will suffice for argument), let 2,000 kw. be distributed 
direct from tbe station and let there be three sub-stations, each 
distributing 1,000 kw. There would be, say, 10 home feeders, 
with an average load of 200 kw. each—this number would 
probably be necessary to preserve uniformity in size of distri- 
butor, and to maintain pressure—and five from each sub-station. - 
The home feeders might average 750 yards in length, and the 
sub-station feeders 500 yards. 


500-volt feeders would cost, вау .............................. £19,000 
250-volt feeders would cost, aus £26,000 
£7,000 

Deduct four balancing transformers and extra switch- 

бар, Ste en tus энн ӨӨӨ нөн £2,000 
MUI C NERONE UNEPET £5,000 
The energy loeses in the two cases would be: 
P ³ A ⁵³ 8 ЕГЕ 585,580 units 
Parese иіген одуна уан risa er ia Eee 199,400 ,, 
Aer. а dicen EU ue 186,180 S 


Therefore, the two-wire system would cost £7,640, or 14 per 
cent. more, and the increased interest and redemption fund on 
this at 6 per cent. would be £458 per annum. The energy loss 
in the two-wire is 542,396 units, and in the three-wire 277,808 
units, being 73 per cent. and 4 per cent. respectively. It will 
be considered that d. per unit generated is an outside figure 
to take to cover engineering charges, and the cost of this 
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increased loss will be £660. The total charges against the two- 
wire system being £1,118 per annum, on a system having 
a capital outlay of about £350,000, and with a revenue of 
not lees than £50,000 per annum. 

Consider now the other side of the question. There are 
not yet sufficient date to give precise figures of the relative 
lives of negative cables in simple and in earthed systems, but 
that there is more trouble arising from them and from service 
leads in the latter is certain, and this entails heavier costs of 
repairs and greater depreciation, and the author maintains 
that the increased repairs to an earthed three-wire system 
of the dimensions teken herein will be absorbed by this 
2 per cent. on the outlay, and that over and above this 
there are the other objections from which the simple two- 


wire system is free. e losses in the third wire, which 
at times are ter than is usually thought, have been 
omitted from the debit side of the three-wire system. One 


cannot alter a physical law, and osmosis will manifest itself ; 
everyone admits 16, so much so that some makers have 
adopted а special type of negative cable differing from and 
more costly than the positive. Does not reliability of supply 
re ta value? And will not the Board of Trade have some- 
t gto say later when tho negatives do become weak, and the 
middle-wire ammeter will not stand at zero, and if it do, what 
guarantee is there against outside faults and local circuits which 
D not necessarily be recorded by this ammeter? The author 
eves that on the ground of reliability and safety, and seeing 
that the ascertained increased cost cannot exceed a moderate 
„ while the other side of the equation is an unknown 
quantity, it will be found to be а safer investment to be content 
with a simple two-wire system than to adopt the more fashion- 
able three-wire. This is, of course, most revolutionary, and, it 
will be said, utterly out of date, and the author expects severe 
criticism. It will at least enliven the discussion. He hopes, 
nevertheless, this will be seriously considered, and believes that 
in years to come his opinion will be justified. 

Not to adopt the best and most permanent system is a most 
serious matter. The author knows of one e system in 
London, controlled by an eminent engineer, in which the third 
wire is being taken out (and, of course, used elsewhere), leaving 
a simple two-wire system at 200 volts. Mr. Bromley Holmes 
has been most successful at Liverpool, and apparently the only 
reason he has gone over to the three-wire е in parts of his 
city is to temporarily meet the demand at distant points, and to 
enable all his plant to be serviceable for either the tramway or 
lighting sides at will, Now, however, judging by the last 
annual report, he has to go the further step and adopt three- 
phase transmission to meet the ever-growing demand. 

A word as to the interchangeability of the steam sete from 
traction to lighting. It is admittedly a convenience, but, 
looking at it squarely, is it really necessary? Stand-by plant 
for both must be always held in readiness, and that being so, 
the necessity to turn over any set to either system is obviated. 
For single-phase alternating work littleneed besaid. Here, again, 
sub-stations play their part, and there can be noquestion whatever 
that a plain concentric is better in every way than a triple-con- 
centric cable. It may be said by many that this prophesying of evil 
to earthed systems is laboured and unwise; that the author is 
sacrificing economy and efficiency to а mere fad—and he admits 
that were it not for the infallible troubles which must result 
from this physical effect of negative leak, he would be among 
the first to recommend a system which so obviously involves 
less outlay and less loss in distribution. So much capital, how- 
ever, is invested in cable systems and they аге so comparatively 
inaccessible that the greater simplicity of the system, and 
freedom from vexatious troubles to consumers, entitle the 
simpler and more reliable, albeit at first sight more costly, 
system to some consideration. That we must aim at giving as 
reliable a supply as our competitors, and more free from оош- 
plaints, is a cardinal principle with the author, and looking 
ahead to the time when our networks will be many times 
larger than they now are, it will be agreed that the simpler 
they are the more lasting and better investments will they 
be. It must not be forgotten that the life of cables on the 
simpler system must be largely increased, and must prove a 
more valuable asset at the end of the 25 years—the period 
now fixed by Government for the redemption of the capital 
outlay on them. The author has referred alone to three-phase 
transmission —there are other methods, such as the Hull system 
adopted by Mr. Barnard, and battery sub-stations, especially 
now that the Highfield reversible booster method is available— 
but as this paper is one on distribution only, and not on systems 
of generation, he has not attempted to bring additional con- 
troversy into this subject. 

The author will be glad to hear the views of those who have 
had a long experience of earthed systems, whether in view of 
the moderate extra cost entailed by two-wire distribution (which 
he has endeavoured to atate boldly and fairly), and the almost 
entire elimination of negative cable troubles, balancing trans- 
formers, frequent rearrangement of service leads, local over- 
loading of noing wire, occasional dead shorts between that 


wire and one of the outers, and more frequent interruption of 
supply, local leakages, and the probable intervention hereafter 
of the Board of Trade, constitute a sufficient justification for 
its adoption in preference to the cheaper three-wire distribution, 
apnd hopes that 3 it has beoome fashionable to use three 
wires the consideration of these points raised by him will not 
be too lightly thrown aside. 


DISCUSSION. 


Mr. E. T. RUTHVEN-MuRRAY, of Willesden, in opening 
the discussion, said he was unable to agree with the au£hor 
in many of his statements about the disadvantages of the 
three-phase system. He denied that the actual economy 
in the conductors arrived at by using the three-wire system 
was counterbalanced by the trouble of balancing, switch- 
board complications, etc. As regards the switch he 
hoped that some day there would be actually in use a 
three-wire board which was as simple as the two-wire 
board. Не also severely criticised Mr. Snell’s conclusions 
that the actual increased section of the middle wire in 
practice was much above the theoretical section required, 
and that there was less reliability of supply with the 
three-wire system when compared with a two-wire simple 
system. With regard to the last four points isod — 
i.e., the burning-out of consumers’ lamps, the effect 
of permanent stress and of electrolysis on negative cables 
е oe service leads, the certain electrolytic decomposition of 
water, gas, and other pipes, and difficulty in localising and 
rectifying faults—he contended that the whole of these 
objections depended entirely on the system of mains used. 
With a three-core or triple-concentric conductor many of 
these pon ridi immediately. With regard to 
electrolysis, his contention was that engineers should put 
down a system of mains on which there would not occur 
external faults. In the same way he was inclined to say 
that the difficulty of localising faults could be overcome by 
using а system in which there would be a burn-out. 
Referring to the numerical example given by the author, 
he alleged that the eomparison there made was unfair— 
that the author had compared the two-wire system with 
the three wire on the basis of half the percentage drop 
in the latter case. Personally he favoured the use of 
three-core low-pressure mains, largely because with these 
one could connect on to consumers’ premises without 
disconnecting and leaving the street supply dead. But 
in using triple-concentric cables. he should earth the 
neutral wire, and the chance of external faults would be 
greatly minimised. The ostensible strength of the paper 
was in the numerical examples given, and if he were right 
in his contention that these did not afford а true comparison 
between the two systems, he thought it weakened the 
author's case considerably. 

Mr. F. A. NEWINGTON, of Edinburgh, did not agree with 
the author's statement that with tle three-wire system 
there was much difficulty in balancing on the consumers’ 
premises. The suggested complication of the switchboard 
also he did not admit. Personally, he did not find any 
leakage at all with the middle wire earthed as contended ; 
and with regard to Mr. Snell's figures, if he only allowed 
half the actual drop in the case of the three-wire system as 
against the vwo-wire system, it must, of course, be an unfair 
comparison. 

т. R. А. CHATTOCK, of Bradford, thought the question 
of electrolysis had been made too much of in the paper. 
At Bradford they used a three-wire system, and they had 
never noticed any effect whatever on the water and gas 
mains. He stated that the cost of the switchboard fora 
three-wire system was very little in excess of that for a 
two-wire. With a three-wire system he had found it 
advisable to connect motors of 7 h.p. output to the two 
outer mains. 

Mr. J. N. SHOOLBRED said he could not help thinking 
that the enormous value of the increased carrying capacity 
of the three-wire system must prevail in most districts, 
especially for financial reasons. He expressed agreement 
with the author’s view, however, that the life of cables on 
the simpler system was longer, and must prove a more 
valuable asset at the end of 25 years. But although the 
two-wire system appeared to have such a prevailing element 
of simplicity in it, he thought the advantages of the three- 
wire system certainly ought to prevail over the advantages 
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of the two-wire. Of course, the matter greatly depended 
upon the class of engines used, but he should certainly 

vise the use of the three-wire system at present, as being 
more economical, although not as simple as the two-wire 
system. 

Mr. J. S. HIGHFIELD, of St. Helens, remarked that Mr. 
Snell had brought before them the question of altering the 
whole of their systems to the two-wire system. The real 
point to consider was whether it was economically practic- 
able to make such a substitution, admitting that such a 
course involved reducing the voltage by half. They were 
perfectly certain that the two-wire system was cheaper and 
more simple than the three-wire, and looking at the question 
broadly, it seemed to him possible that the single-phase 
alternating-current two-wire system of distribution would 
come in very well. The whole question, however, turned 
upon whether the extra cost of sub-stations outweighed 
the advantages to be obtained from the two-wire system. 
He suggested that as a beginning it might be possible to 
utilise the two-wire system for supplying motors on power 
circuits. 

Mr. V. A. Н. MoCowEN, of Belfast, thought the author 
had put a good case before them, and the results he gave 
were certainly astounding, but the crux of his case was 
really in his figures. He noticed, however, that the author 
had worked out the two cases on different efficiencies, and 
he asked that further data should be given on the point. 

Mr. H. Boot, of Tunbridge Wells, pointed out that for 
some 10 years now the majority of generating stations had 
used the three-wire eystem without trouble. Of course, 
Mr. Snell’s idea was to obtain the greatest simplicity in 
the system of distribution. He should like some particulars 
from him with regard to the starting-up of the 100-h.p. 
motors he mentioned in the paper. His experience was 
that the farther north one went the less attention the con- 
sumers paid to the question of pressure, but he ventured to 
suggest that if one attempted to start a 100-h.p. motor 
with 200 volte pressure the whole district would be up in 
arms. He quite agreed with the speaker who advocated 
the. use of three-core cables as & proper solution of the 
diffieulty. What they wanted to do was to so improve 
cables as to obviate the troubles associated with the three- 
wire system. The whole point was to keep the mains in 
perfect order. If engineers would be content not to overload 
their cables, they would not experience the troubles they 
at present had. | . 

г. W. Н. Titrensor, of Dundee, criticised Mr. Snell’s 
figures from the point of view that he had only taken half 
the percentage drop in the one case as compared with the 
other. He agreed that the two-wire system was a good 
one, во far as simplicity was concerned, and he was very 
pleased to hear from Mr. Snell of the good performance of 
the 100-h.p. motors. As regards the three-wire system, 
he admitted that its efficiency depended а good deal upon 
the balance of the system. 

Mr. E. E. HoADLEY, of Maidstone, thought Mr. Snell 
had rather cut short the advantages of the three-wire 
system. Assuming they decided to go back to the two- 
wire system, there were many towns which were not large 
enough to justify the heavy expenditure such a change 
would entail, involvingas it would insome cases the scrapping 
of a large amount of plant. As regards the 100-h.p. 
motors, he should like to know how Mr. Snell was able to 
run these connected to the supply mains without expe- 
riencing much trouble. 

Mr. А. P. TRorTER, electrical adviser to the Board of 
Trade, remarked that the gist of the problem was the com- 
parison between the conditions under which the two-wire 
and the three-wire system were most economical He 
supposed it was admitted that in a small installation the 
two-wire system was the thing. The practice had been as 
the installation grew to turn it iuto a three-wire system. 
He understood that Mr. Snell would prefer, when the 
installation increased in size, to go in for sub-stations 
rather than have a large network. But the whole question 
turned upon when was it worth while to put in sub stations, 
and—what was quite another thing—how to do it? "The 
matter was one of calculation, and it did appear to him 
that in some places the installation of three-phase motors 
in sub-stations had just been a little bit overdone. 


Mr. Е. THURSFIELD, of Chester, observed that Mr. Snell 
had quoted the cost of cables in one part of his paper, 
which at first was certainly rather агып . Asa matter 
of fact, he thought Mr. Snell would find that the cost of 
cables in the two-wire system was about 50 per cent. higher 
than in the three-wire. The author had admitted that the 
losses in the cables of the two-wire system were twice those 
of the three-wire, and he went on to argue that this was 
permissible. He (the speaker) did not consider it was per- 
missible, and he contended that it would be necessary to 
double the cost of copper in every case in order to supply 
the load referred to by Mr. Snell. 

Mr. Н. FARADAY PROCTOR, of Bristol, stated that the 
difficulty of the balance of the three-wire system when 
dealing with alternate currents was got over by having the 
transformers diagonally wound. Then, again, the difficulty 
of localising faults with this system was not a real one, 
because he did not find that they occurred. 

Mr. A. S. BARNARD, of Hull, asked whether the author 
could give any actual instances of the decomposition of gas 
and water pipes due to electrolysis ? ` 

Mr. A. B. MOUNTAIN, of Huddersfield, said that Mr. 
Snel!’s figures were based on the cost of distribution only. 
He had entirely neglected the cost of feeders, which quite 
killed comparison. He, however, wished to congratulate 
Mr. Snell particularly on the fact that he was advocating 
simplicity in the distributing system He believed this was 
the keynote to future success. 

Mr. T. D. CLOTHIER, of Hull, considered their thanks 
were due to Mr. Snell for reminding the association that 
there was such a thing as two-wire distribution. He thought 
that perhaps the two-wire system might get a look in 
again in connection with the transmission of electrical 
energy at high tensions. He did not see in this paper 
that Mr. Snell suggested that large commercial ando - 
takings should change over from the three wire to the 
two-wire system, but the suggestion was that it should be 
considered in connection with future extensions. 

Mr. J. F. C. SNBLL, of Sunderland, in his reply on the 
discussion, asserted that the actual saving of copper in ће 
three-wire system was only 40 per cent., and not 604 per 
cent., as Mr. Murray had suggested. In regard to the 
balance difficulty, from his own experience of the three- 
wire system there was no question about it, that as the 
consumer density increased the difficulty of balancing, 
especially in side streets, also increased. In actual practice 
the balance was varying every minute, and you could not 
get an accurate balance with that system. On the 
question of complications, all he wished to say was 
that the simpler the system, and the less auxiliary 
plant one had -to instal, the happier the lot of 
the station engineer and the better the whole system 
generally. The critical point of the whole discussion was 
the question of cost, and Mr. Murray hed criticised the 
figures given in the paper, and had stated that if one were 
to use triple-concentric cables the difference in cost would 
be something like 19 per cent., and not 8 per cent., as he 
(Mr. Snell) had stated. Another speaker had said that he 
had not taken into his consideration the cost of feeders, but 
a glance at the paper would show that this was an error. 
As regards triple-concentric cables, he should say that 
while he was aiming at simplicity he was also aiming at 
reliability of supply, and he thought it would be 
admitted that it was wiser to put in а type of cable 
which, in case of fault, would not develop a short-circuit. 
The present tendency, he thought, was towards direct- 
eurrent distribution, and, he believed, very rightly so, 
because engineers did not take into consideration 
suffieiently often the advantages which batteries would 
give them in the future. He felt convinced that in years 
to come batteries were going to be а very much more 
important factcr in electrical distribution than was at present 
the case. Then, if they adopted direct-current distribution, 
the single cables laid in earthenware cases were far freer 
from the trouble of short-circults- therefore, from inter- 
ruption of supply—-than were concentric cables. With 
these latter cables, if there was a fault, it developed 
into a short-circuit, resulting in a burn-out and inter- 
ruption of the supply. Reference had been made 
to the fact that so many three-wire Systems existed 
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to-day, and he was asked, were they to scrap them! 
Obviously not. He did not suggest that in his paper at 
all. What he did say was that, with respect to the dis 
towns, they would find presently that the three-wire 
system would not meet their needs, and Liverpool and 
other towns had already found that out. In Sunderland 
they had the three-wire system, and they now saw that 
they could not reach the borough boundaries with it. The 
necessity for reaching long distances by the three-wire 
system no longer existed, and it opened up the question 
whether extensions in the future should not be carried out 
on a more reliable system. He was extremely glad to 
hear that Mr, Highfield agreed with him in this matter. 
Mr. Chattock stated that he had had no trouble with the 
electrolysis of water and gas mains, and he had been asked 
to quote а case in which the electrolytic decomposition of 
pipes had taken place. He knew of twe towns at the 
present time where water engineers had tested their mains, 
and had found differences of eight and ten volte potential. 
He maintained that with this voltage there must be decom- 


position. Time, however, had not yet sufficed to show 
how long was wanted for this decomposition to take 
place. r. Boot stated that at the old pressure 


in vogue some years ago there was no trouble with 
the three-wire system. That was exactly the point. 
He maintained that the earthing of the middle point 
had brought abouteall the trouble. Speaking of the 
starting up of 100-h.p. motors connected to the supply 
mains at Sunderland, there were at present two of these 
motors supplied from a 220-volt main. They were con- 
trolled by а very well-known starting switch, and there 
was practically no difference in the local pressure. Refer- 
ring to the criticisms made in regard to the numerical 
examples given in the paper, he stated that the whole 
of the figures were worked out at а current density of 
600 amperes. He could not agree with Mr. Thursfield's 
statement that the two-wire system cost 50 per cent. more 
than the three-wire. Mr. Barnard asked for examples of 
electrolytic decomposition. He had already said that at 
Newcastle it had been found by vests that there was a 
difference of potential of eight to ten volts between certain 
lengths of interrupted water-pipe. This undoubtedly meant 
decomposition, and he was perfectly convinced that the 
already stringent regulations of the Board of Trade - with 
regard to this matter would be made even more stringent. 
In that case they would probably find some rule with 
regard to the voltage drop and leaks on the outside system, 
and it was from that point of view that he had asked the 
association to take into consideration this question of 
earthing the middle wire. Although what he had said was 
extremely revolutionary, yet he believed that the day 
would come when some engineers would be converted to 
his way of thinking in this matter. 

A vote of thanks to the author for his paper was carried 
by acclamation. 


—————— = 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
en has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


501. The diagram represents the rail-return system of an existing 
electric tramway, ABCD. А new tramway, DE F C, is about 


to be constructed, and a further line, D H, is contemplated. The | 


fall of potential is measured at A, and from D to А the drop is 
found to be six volts. The distances A-B, B-C, C-D are each 
one mile. The distance from D to Н is two miles. It is desired 
to avoid the cost of а return feeder, but if D Н be added to 
A BCD, the total fall of potential in the return will probably be 
10 volts, which is three volts in excess of the Board of Trade 
limit measured over the greatest length of continuous line, com- 
mencing at the measuring point, A. How can the desired end 
be attained? If the tramway DEF C be fed independently of 


the other tramways from a battery sub-station at Q in such a manner 
that the return current flows in a direction opposite and against 
the return current in the rails, ABCD, in the portion marked 
C D, would the result be to reduce the fall of potential between 
D and A? If not, why not :—C. J. 


502. А dynamo may be considered as а machine for creating а differ. 
ence of potential. Assume that the dynamo under consideration 
is completely insulated from earth. Is it correct to assume that 
the negative pole is at earth potential? Why !—E. G. B. 


The following further explanation of Question No. 497 
has been received from “D. E. J.” in reply to а query. 
Replies to the above question will be received up to 
Monday next, July 28: 

There are two dips, one 100 yards from the pit bottom, the other 
250 yards from the pit bottom. Both these dips will go down 
about 1,000 yards when completed, and the signals, of course, will 
be required to be given from the bottom of the dip right through 
to engine-room. The dip engines are on the bank ; there are two 
drums to each engine, and separate signals are required for each 
drum on distinct bells, but it would only be necessary to give one 
return to each dip from engine-man. For the pit bank signals 
from the pit bottom they would want to ring two bells, one on the 
bank, the other in the engine-house. The return signals to p 
bottom would want to be given from зашо oe and also banks- 
man, but on to one bell only at the pit bottora. 


ANSWERS, 


We have received no answer to No. 495 on the measure- 
ment of quantity of steam. Will any of our regular 
readers send us a reply dealing with the best method of 
ascertaining the quantity of steam taken by a given con- 
nection to a steam-pipe range ?—Ep., E. Е. 

Question Мо. 496. — At a sub-station 10,000 yards distant from the 
main generating station there is a 500-kw. synchronous motor- 
generator, the motor being three-phase star-wound at 5,500 volts, 
this being the line voltage, the generator direct current at 500 volts. 
The high-tension motor is run up to synchronism by means of a 
75-kw. induction motor-generator. It is found impossible to 
synchronise the high-tension motor without getting a kick on 
the ammeter unless its volts are at least 200 less than the 'bus-bar 
volts. After the motor has been switched on to the 'bus bars, the 
machine volts rise to the same as the 'bus-bar volts. All the 
voltmeters and voltmeter tranaformers have been tested and found 
correct. Please explain fully the reason of this. —H. B. S. 


Best Answer to No. 496 (awarded 10s.).—There are 
three possible causes which either singly or in conjunction 
would be sufficient to explain all the observed effects: 
(1) the demagnetising effect of a lagging current on the 
generator, thus lowering its E.M.F.; (2) difference of wave 
shape of the E.M.F.'s of the generator and the motor; 
(3) а resonance effect due to the capacity of the mains. 

It ie well known that if E, be the total effective E.M.F. 
across a phase of the generator, and Е, be the corre- 
sponding E.M.F. across а phase of the motor, then the 
'bus-bar volts, E, and the resultant E. M. F., E, driving the 
eurrent round the two armatures are given by the equations 


4 E = E, ＋ E - 2 E, E, coa 0 
E? = E? + E,? + 2 E, E, cos 0, 


where 0 is the phase difference between E, and E,. 
If E, and E, are in exact opposition of phase—as, qf 
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course, they should be— when the switch is closed, then 


cos 0 = — 1, and 
E = (EI + E 
E = E, — Е, 


Now, if E, were equal to E, E' would be zero, and no 
eurrent would flow if they were in exact opposition of 
phase ; hence, when the motor is running, the 9 differ- 
ence between Ei and cannot be quite 180deg. The 
armature of the motor will act like an induction coil: the 
current will, therefore, be lagging in the armature of the 
generator, the field will be partially demagnetised, and E 
will be reduced. This will cause a momentary rise of 
current, which will drive the motor faster until the phase 
difference between E, and E, makes E’ a minimum, and, 
therefore, also the current a minimum consistent with the 
given load and excitation which is the condition for steady 
running. If this is the main cause of the kick, then it 
appears from the question that the demagnetising effect 

uces E, from 5,500 to 5,500 volts. a" 

. If the generator is an inductor machine and the motor 
is not, or vice versá, then probably difference of wave shape 
has something to do with the effect. In this case Ó is 
always less than 180deg. and the motor takes a large 
current at no load even when the excitation is adjusted so 
that the current is at the minimum point of the Morde 
V curve. Just at the moment of switching on there will 
be a sudden rush of current through the motor armature 
which will tend to increase the EMT. of the motor, as the 
flux of induction linked with the rotor and stator coils is 
the resultant of the magnetising turns of the rotor and 
stator respectively. Hence this would give a possible 
explanation. 

e third possible effect is resonance. We have probably 
a three-core cable 10,000 yards long, which will have con- 
siderable electrostatic capacity in series with the rotor, 
which has inductance ; hence there will probably be a rise 
of potential difference at the motor terminals when it is 
switched on, this rise being different at different frequencies, 
If this be the canse, then the amount by which the open- 
circuit E.M.F. of motor would have to be lowered во as 
to avoid a “kick” would be different at different frequencies, 
and hence it would be easy to find out if it were a resonance 
effect.—J. C. R. 


Answer to No. 496 (awarded 5s.).—The reason a “kick ” 
on the ammeter is obtained on synchronising is entirely a 
a of the value of the excitation given to the motor. 

can be best understood by aid of a V curve, shown in 
Pig. 1. This is a curve obtained experimentally, and has 
values of the armature current for ordinates, and values of 
the excitation current for abscissa. 


LP 


VALUES O° INDUCED E | 
VALUES of ARMATURE CURRENT. 


VALUES OF EXCITATION. 
Fic. 1 


The thin curve in Fig. 1 is the no-load characteristic of 
the motor. 

Looking at the V curve, we see that as the excitation is 
increased the armature current decreases until a certain 
point of minimum armature current is reached, and beyond 
that point inereases in value. 

Now, suppose at point À on the V curve the induced 
E.M.F. is 5,500 volte and at point B 200 volte less than 


this—namely, 5,300 volte—assuming the motor to be 
running at synchronous speed 

The excitation corresponding to point A is then repre- 
sented by O P and the armature current by OQ. When, 
however, we go down the curve to point B—i.e., the volts 
of the motor are 200 less than the ’bus-bar volts—the . 
excitation is represented by O P' and the armature current 
by OQ’. But it is seen that О Q' (in the present case) is 
about one-tenth of О Q—i e., a “kick” on the ammeter 
would be obtained on synchronising in the first case, while 
no appreciable deflection would be obtained in the second 
case.—A. P. Y. 


Answer to No. 496 (awarded 5з.).—А want of accuracy 
in one of the voltmeters would, of course, be the simplest 
way of explaining the effect, but as this point has been 
investigated it must be put aside, and the following 
explanation probably comes next in order of likelihood : 
If the voltage curves of the main station generators (sub- 
station 'bus bars) differ in shape from the voltage curve of 
the high-tension synchronous motor, it is quite possible 
that the maximum current flowing between the motor 


and bus bar may be less when the J M.S. values of the 
two voltages, as read on voltmeters, differ by 200 volta 
than when they are exactly equal. 

The synchronous motor may have a voltage curve which 
is decidedly more peaked than that of the main alternators, 
due to its having less slots per pole per phase, or a smaller 
ratio of pole width to pole pitch, and in that case a reduc- 


tion in the / M. S. voltage of che motor would result in а 
reduction in the maximum difference between the two 
voltages. This would naturally mean a reduction in the 
maximum current which would flow through the motor 
armature on synchronising, and in the “kick” noticed on 
the ammeter. This current would in any case only flow 
at its full strength for an instant, as it would directly tend 


to strengthen the motor field, and so make the VM. S. 
value of the motor voltage practically equal to the ’bus-bar 
voltage again, as mentioned in the question.—Q. 


FORTHCOMING EVENTS. 


FRIDAY, JuLY 25. 
Waterworks Engineers. — Annual meeting at Leicester closes. 
TUESDAY, JULY 29. 
London Electrical Contractors’ Association.—At 6 p.n., at 
Anderton's Hotel, Fleet-street, annual general meeting, preceded 


at 5.45 p.m. by an extraordinary meeting to consider alterations 
and additions to the rules of the association. 


Institution of Junior Engineers. — At 7 p.m., visit to the 
engineering workshops and laboratories of the Battersea Polytechnic. 


The following fixtures for meetings have also been made : 


Sanitary Institute.—Sept. 9-13, congress, Manchester. Sept. 9-27, 
health exhibition. 


Sanitary Inspectors 
Middlesbrough. 
Waterworks Engineers.— Winter meeting, December, London. 
Iron and Steel Institute. — Sept. 2-6, Dusseldorf. 


Institution of Civil Engineers. Birmingham students’ visit: 
Sept. 25, Crewe. 


Institution of Junior Engineers. Aug. 9 to 16, summer meeting. 
British Association.—Mceting at Belfast commences Sept. 10. 


' Association.— Aug. 7-9, autumn meeting, 


t ———— ar —— 


APPOINTMENTS VACANT. 


Engine-Driver, experienced, for high.class steam alternators in 
country factory, 55s. per week. See advertisement. 


Wiring Electricians to sell Consol electric lamps. Consol Electric 
Lamps, 15, Victoria-street, London, S. W. See advertisement. 


Assistant Engineer, Borough of Southend, £130 per annum. 
See advertisement. 


Engineer, used to meter reading and experienced with accumu- 


lators, 30s. to 528. per week. See advertisement. 

Electrical Engineer, Tonbridge Urban District Council, £150 per 
annum, Aug. 2. Particulars may be obtained from Mr. A. H. Neve. 
elerk, Tonbridge Castle, Tonbridge. 
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COLLECTION AND TRANSHIPMENT. 


The paper by Mr. J. E. Waller, M.Inst.C.E, on 
“Through Traffic on Tramways for Passengers and 
Goods,” which was read before the Liverpool Chamber of 
Commerce on Monday last, and is reprinted in the present 
issue, shows up clearly the essential advantages of a large 
system of tramways over railways as at present worked. 
At first sight the casual observer would think that for the 
conveyance of passengers the higher speeds allowed on 
railways would render competition by the slower-speeded 
tramways an impossibility. This is the case over long 
distances when the trains run without stops between large 
towns, but it is not correct when a local service has to be 
given. It may seem absurd to talk of the collection of 
passengers and their transhipment, but these two 
factors are those which give a tramway system the 
advantage. Take, for instance, a suburban passenger 
who is going to business. What concerns him is not 
the length of time taken by a train to convey him from 
the suburban station to the terminus in the town, but the 
length of time between his leaving his private house and 
getting to his office. The fact that the tramway is, as а 
rule, able to convey him almost from his house door to 
his office door, and that he can get a tramcar every five or 
ten minutes, much more than counterbalances the faster 
speed of the more infrequent service of trains. Mr. 
Waller in his paper also gives examples of the time wasted 
on railways when a short journey on a railway involving 
several changes at junctions has to be made Even with 
the best regulated lines such a journey entails a great 
waste of time, and the mean speed will be found to be 
deplorably low. We have in mind the cross routes in 
the London suburbs, which involve the use of both up 
and down trains on even the same company's system. 
When such journeys have to be made on these routes, 
it is quite usual to take from an hour to an hour and a 
half to get from one place to another six or seven miles 
distant. The time is wasted, not so much by the slow 
stopping trains in this instance, as by the intervals which 
have to de spent on the platforms at the junctions. Where 
electric tramways are available, as will shortly be the case 
in the Lancashire districte described by Mr. Waller, the 
reduction of time required to make the similar journeys 
by the tramways would have an important influence on 
the traffic. Quite apart from the reduction in fare, the 
saving in time and the increased frequency of service would 
result in enormous increases in the number of persons 
travelling. We quite agree with Mr. Waller's advocacy of 
through traffic wherever possible, and trust that for the 
convenience of the public the Lancashire municipalities 
owning tramways which join on to those of the Lancashire 
Light Railway Company and the South Lancashire Tram- 
ways Company will make amicable arrangements for through 
services over what will then be the most extensive and com- 
plete electric traction system in the United Kingdom. The 
major portion of Mr. Waller’s paper deals with the transit 
of goods over such tramways and light railways. For this 
service the arguments given above respecting the advan- 
tages of the tramway over the railway become much more 
weighty. At a junction the transfer of passengers from 
the one train to the other may be said to be automatically 
effected under the guiding voice of a railway official, but 
the same is not the case where goods are concerned, as the 
cost of the transhipment labour forms a serious propor- 
tion of the total cost of transit. The same may be said of 
the collection and delivery of the goods. As the author 
above referred to instanced, at least six handlings of goods 
are required between a steamer in the Liverpool docks 
and the consignee’s premises even when no junctions 
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have to be negotiated. Where, of course, full trucks 


are concerned, the extra labour at these junctions is 
only the cost of shunting, but where smaller quantities 
of goods are being dealt with, three more handlings are 
practically required at each junction. With the complete 
network of tramways and light railways between the 
docks at Liverpool and the smaller towns and villages or 
isolated works throughout Lancashire, there will be no 
difficulty in organising a goods service which will avoid 


the cost of these transhipments, and also the damage | 


always associated with the same. As to the cost of giving 
this goods service, we would only say that it can obviously 
be carried out at lower rates than are at present possible. 
The more important fact is that a more prompt and efficient 
system will be available, which in most cases would be 
preferred by the traders even if no such reduction in 
price were available. It will need considerable organisa- 
tion both in designing the lines and in arranging the 
services to prevent the goods service interfering with .the 
Passenger traffic. The difficulty is, of course, minimised by 
the fact that single cars are employed in both instances, 
and that the maximum speeds allowed by the Board of 
Trade are by no means too high for the transit of goods. 
From the financial point of view the extra income derived 
from the goods traffic, which will not involve any increased 
outlay on the permanent way, or the overhead equipment, 
will render certain lines, such as branches to isolated manu- 
factories, commercially possible, the construction of which 
would not be warranted for passenger service only. 


REVIEWS. 


Encyclopædia Britannica, Vol XXVI. 


This, the second of the new and revised volumes of 
the * Encyclopedia Britannica," deals with subjecte from 
* Austria-Hungary” to Chess. There are, of course, in this 
volume. as in the one preceding it, а good many back 
references to the older issue of the “Encyclopædia,” to 
which the present issue is an extension. In it, however, 
а vast amount of new information is given which was not 
available at the time the last edition was brought out, and 
in а large number of instances this has necessitated the 
rewriting of all the information under a different heading. 
This is not the case in the article on “ Steam Boilers,” which 
were described in vol. xxii. of the Encyclopedia, which 
dealt fully with the construction of Lancashire, Galloway, 
and Cornish boilers. In the article by Mr. J. T. Milton, 
who is a member of the Admiralty Boiler Committee, the 
various up-to-date ty pes of water-tube boilers are illustrated 
and described more or less in detail. They are divided 
into two distinct classes i. e., those used on land installa- 
tions and those for providing steam on board ship. The 
author's information is exceedingly clear and concise, and 
wil form а handy reference on the boiler question. 
The article on “Canals and Inland Navigation” ів 
contributed by Sir E. Leader Williams, the consultin 
engineer of the Manchester Ship Canal, and Genera 
О. Н. Ernst, who is а member of the United States 
Isthmian Canal Commission. Оп the question of electrical 
haulage on canals, these authors comment on its successful 
use in France upon 
a tunnel over two miles long. It is also employed on the 
Charleroi Canal in Belgium, which connects the coal district 
with Brussels. The canal is a narrow one, and barges 
towed by horse power seldom reached a speed of 14 miles 
an hour. The use of electric power has given a speed 
of six to seven miles an hour at the same cost per 
mile. There are two generating stations—one 15 miles 
south of Brussels and the other at Roux, six miles 
north of Charleroi. The electric current is taken from 
overhead wires, and it also serves for lighting purposes 
and for working machinery at manufactories on the route 
of the canal, thus reducing the cost of towing by the profit 


made by adaptin 
working of the 
electricity. The authors think it is very probable that 
electric traction will be largely used in the future for 
haulage on canals ; it woul ali 


references to electrically driving of colliery plant. 


of the Dordogne Canal, including 
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the current to secondary uses. The 
ocks is also facilitated by the use of 


o be useful for working 
wharf cranes or canal lifts. Apart from the above engi- 
neering subjects, the volume before us contains a fund of 


general information which is indispensable to those requiring 


references. 


Encyclopædia Britannica, Vol. XXVII. 
This, the third of the new volumes now being issued 


by Messrs. Adam and Charles Black, of London, and by 


the Times, contains an unusually large number of articles 
of interest to electrical engineers. The authors of these 


‘are men who command the respect of the profession from 


the good work which they have done, and they are to be 
congratulated on the excellent résumés they have made of 
the various subjects in question. The first in alphabetical 
order in this volume which deals with subjects from CHI 
to EL D, is that of Coal.“ In this article the information 
on the coal output of the world, and of the methods of 
mining for coal, is most full, and contains а 3 ue 

e 
various types of coal-winning machines are described, and 
the articles states that they are mostly driven by electric 
motors taking from 25 h.p. up to 55 h.p. аза maximum. The 
saving effected by this substitution of machines for hand coal- 
cutting in the English Midland collieries has been proved 
to be from 93d. up to 1s. 9d. per ton, of which about 
two-thirds is due to the smaller proportion of slack. coal. 
made by the operation. Owing to the increased wages in 
the States demanded by men working the machines, the 
economy there is said to be less. The information given 
at the end of the article on the horse-power required in' 
actual work in certain of the large collieries will be found 
exceedingly valuable to electrical engineers in estimating 
the demand which the collieries would provide for elec- 
trical power and distribution schemes. The article dealing 
with the compass as used on board ship is contributed by 
Captain Ettrick W. Creak, R.N., F.R.S. In it full illus- 
trated descriptions are given of the more recent form of 
mariner's compass with which Lord Kelvin's name is so inti- 
mately connected. The liquid compass is also described, in 
which the card nearly floats in à bowl filled with distilled 
water, to which 55 per cent. of alcohol is added to prevent 
freezing. By this means the card is exceedingly steady 
under severe shocks and vibrations, and the friction on 
the pivot and cap is reduced to а minimum. The article 


| naturally deals with the means of compensating for the 


magnetic effects of the structure of iron shipe, but we 
should like to have seen a few remarks on the electric 
wiring of those parts of a ship near the compass in order 
to prevent the same being influenced by the electric light 
and power current. The article on the“ Conduction of Heat,” 
which occupies six pages of the “Encyclopædia,” deals mainly 
with the theoretical side of the subject. Amongst the 
other methods described for the ascertaining of the 
conductivity of materials is the electrical one devised 
respectively by King and Duncan and Kohlrausch. 
This latter method is a thermo-electric one, and was 
largely experimented by Jaeger and Dieselhorst. The 
article, which is contributed by Prof. H. L. Callender, 
F.R.S., is most interesting to read, and contains а vast 
amount of information which will be new to a large 
proportion of engineers. The same may practically 

said of the article on the Dimensions of Units” by Dr. J. 
Larmor, or we would rather say that too few engineers. 
recognise the valuable results which can be obtained from 
a careful application of a knowledge of the dimensions of 
the units in any equations or series of equations. We / can 
safely say, however, that this information has been brought. 
ќо the notice of all students at the various City Guilds 
institutions. Dr. Larmor gives examples of the important. 
results which applications of the subject have had in 
shipbuilding desi The contribution to this volume of 
the “ Encyclopedia" which deals with the dynamo is from 
the pen of Mr. C. C. Hawkins, and occupies, as is only right, . 


a large amount of space. Even then, of course, a complete: 


Е 
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treatise on the design of direct-current dynamos and of 
alternators is not to be expected. It will be admitted, 
however, that Mr. Hawkins has Ren а large amount of 
critical information in the space allotted to him. He com- 
mences with the definition that **a dynamo is a machine in 
which by means of continuous relativo motion an electrical 
conduetor or system of conductors forming part of a circuit 
is caused to cut the lines of a magnetic field or fields ; the 
cutting of the magnetic flux induces an E.M.F. in the con- 
ductors,.and when the circuit is closed a current flows 
whereby mechanical energy is converted into electrical 
energy." The author proceeds to give by means of diagrams 
а very clear idea of the steps in the development of the 
dynamo from Faraday's elementary machines in 1851 up 
to the present time. If any fault were looked for in the 
article it woull be found in the fact that a few machines 
which are now practically obsolete are illustrated and 
described, but in each case the author indicates the fault 
which has been the cause of the discontinuance of the 
type. We would also join issue with his statemont that 
the two-pole single horseshoe machines “ for all outputs п 
to 150 kw. remains one of the simplest, most economical, 
and most compact type.” The limit for the economical use 
of this class of machine is much below 140 kw., as will be 
seen by consulting manufacturers’ lists. In the article on 
* Alternators " we should like to have seen an illustration of a 
recent alternator other than of the inductor type. We 
quite realise, however, that the author was limited to space, 
and congratulate him on the quantity of valuable matter 
which he has included. Other subjects which the electrical 
engineer will find of great service in the present volume 
are those: on Dynamometers," by Prof. W. E. Dalby ; on 
* Copper," by James Douglas ; on “ Condensation of Gases,” 
by Prof. J. D. van der Waals; while, of course, the other 
general: information will interest him apart from his 
profession. 


TRADE NOTES AND NOVELTIES. 


Improved Joint and Bond for Tramway Rails. 


Various attempts have been made from time to time to design 
a joint for tramway rails which will render the rails to all 
intents and purposes continuous, that is to say, to give the 
requisite support at the joints to ensure absolutely smooth 
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Radial Fan Motor. 


We illustrate herewith a new style of fan motor introduced 
by the British Thomson-Houston Company, Limited, Rugby. 
This style is known as the radial fan motor, and is d ed 
especially for use on desks and tables, being particularly 
adapted to public dining and reading rooms, where a strong 
blast is objectionable. As shown in the accompanying illustra- 
tion, the fan is placed in а horizontal position, and it so 


Radial Fan Motor 
revolves as to draw air from above and force it against the 
reflecting surface directly beneath the fan, causing a gentle 
breeze horizontally in all directions. The fan motor is 24in. in 


height, is fitted with a three-speed ting switch, and is 
wound for 115-volt direct-current circuits. It is substantially 


Improved Joint and Bond for Tramway Rails. 


running of the cars and even wear of the metals without, 
however, sacrificing the flexibility of the track. We illustrate 
herewith a solation of the problem, which has been patented by 
Mr. A. M. Fowler, M.I.C.E., of 1, St. Poter’s-square, Man- 
chester, and 35, Old Queen-street, Westminster. It will be 
seen that in thie joint the extra support is given by steel pins 
which fit into holes drilled to correspond in the crowns and 
bases of the successive metals. The resistance to shearing 
stresses which is oftered by these pins is obvious from their 
arrangement. The electrical continuity of the rails is at the 
same time Improved. We shall look forward with considerable 
interest to the results of practical experience with this joint. 


constructed, and is handsomely finished in streaked oxidised 
silver. It can also be wound to operate on 200-volt circuits. 


ES SET, STS SSR ET 


SOUTHAMPTON ELECTRICITY ACCOUNTS. 


The accounts of the Southampton Corporation electricity 
department for the year ended March 31, 1902, show a 
total expenditure on capital account to date of £125,940. 
Abstracts of the revenue account, general balance-sheet, 
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1 
and statement of electricity generated, sold, etc., are REVENUE ACCOUNT. 
appended: Dr. Generation of Electricity. £ s. d 
. REVENUE ACCOUNT. "o or other fuel m e £1, 1 : 

Dr. Д 101 , waste, water, and stores 311 
АРТ 4016 d z 
(( Repairs and maintenance... ...... BOO m 
Oil, waste, water, and stores ............ "9 2 10 m - , 

Repairs, etc., of buildings and plant... 1,577 1 8 Distribution of electricity .................................... 167 6 9 
9036 7 8 Attending and repairs of public lamps 1,946 2 7 
Distribution of Electricity. Rents, rates, and taxes .......... F 287 16 2 
e 161 711 Management ехрепвев.......................................... 895 5 6 
Repairs of mains, meters, eto. ........ ... 751 111 Special charges—insurance, eooo E 127 7 0 
Olothiffg a ee ere eee 14 10 5 anm Total expenditure . 6,988 0 6 
i main : Amount ca to net revenue aocount ................. 
жал Ana тг ns a Charges. T REAR i Balance carried to next account for bad debts ... ..... =i 11 5 
Sar ie Ыы рр 1,050 10 5 T а 
Rents, rates, and taxes. q 780 1 9 | £12,710 1 2 
Insurances ................................... 159 8 0 Fr. й £ sd. 
Auditors’ fees 23 2. 0 Balance from last account, less debts written off ...... 119 11 8 
Law charges, ete. .......................... 28 14 4 M Sale of current per meter, less dis counts ͥ 8,669 8 6 
Loss on tower wagoeoen . 25 0 0 Public VVV ве 3,504 8 8 
Printing, stationery, and advertising... 108 8 6 Rental of meters .......... УР quU PETRI SUI. УРУУЛА 562 15 4 
General establishment charges............ 176 11 8 ‘Sale and repairs of lamps ............ "PP 15 16 4 
Management of stock... ..................... 167 1 4 Sale and repairs of other apparatus 47 6 8 
—— 2527 18 0 | Repair and maintenance of market lamps ............... 50 16 0 
Pals . | 12,916 12 8 £12,770 1 2 
nee (being gross profit for the year . 7,985 17 6 STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
£20,900 10 2 A аге in В.Т. units . ......... АА 1,024,046 
А uantity іс lamps ............ ......... ; 
н of energy Private consumers 12 2. 18 5 sold 1 Private consumers by meter 521.763) 840,960 
ration {тат+гауз....................................... 6 028 19 11 Quantity used on Work 123,892 
Public lighting UD COP PE MEHR 1759 19 5.| Total quantity accounted for . . .. . . . . . . .. . . . . 1,024,046 
(I E UTI TOUT COOLE : Total maximum sup iy demanded (kilowatts) ............... 587 
20.525 17 10 Number of public lampe: arcs, 175 ; incandescents, 392. 
Meter rents 99060060009 09050600009 „ €96000068080060009000002092020009890209909 '279 10 b |  ————— E PERDE : . 
Miscellaneous геоеїрїв.......................................... 102 111 
£20,900 10 2 SALFORD ELECTRICITY ACCOUNTS. 
BALANCE-SHRET. | 
Boum esrb барай „ 107 es 7 С From the accounts of the Salford Corporation electricity 
Sandry ereditore ................................... . 3,100 14 11 | Works it appears that the total expenditure on capital 
Capital and Counties Bank, Limited ..................... 20,756 11 4 | account to March 51, 1902, amounts to £586,582. Appended 
Surplus ассопп& .... ...... . . 12,128 12 2 | are abstracts of the revenue account, general balance-sheet, 
| £143,003 6 1 and statement of electricity generated, sold, ete. : 

Cr. Assets: 9 sd REVENUE ACCOUNT. 8 
Land, buildi hinery, et nk . 6 Dr. Generation of Electricity. в. d.. 
Sundry debtors eee ee eL 155.46 17 O | Coal or oter fuel cnm £4,481 13 0 | 
Stocks as per valuation 405 3 1 9 waste, water, and i E 2 e x d 
Sinking fund investments .................................... ages at generating stations ......... , 

cups d ix „оноо; R Repairs, etc., of buildings and plant 1,274 15 10 
£143,043 6 1; Se ТРЕЯ 85679 19 8 
STATEMENT or ELECTRICITY GENERATED, SOLD, ETC VV 
Nou І ie , pe Wages and other remuneration ......... 726 5 
Quantity generated in В.Т. units.... . 1,856,216 | Repairs, etc., of mains, eto . . 666 19 11 
Quantity Ades consumers Ur guis 5 59 110 fenes, ete., or transformers, еќс....... 3, 252 10 8 
vate consumers by contract ... Re , etc., of apparatus ............... 67 18. 6 
sold ] Public lamps F 117,701 | 1,550,222 E di —— ia 4,713 14 6 
Corporation tramways ............ . 723,479 Attending and repairs to public lampe ............ .... 50 3 5 
Quantity used on works .. ..... ... . .. . . . . . . . . . . . . . . . . 56,421 | Rents, rates, and taxes 634 7 7 
Total quantity accounted for suus 1,486,645 | Management ехрепвев.......................................... 2,549 16 11 
Loss in distribution...... .............._........................... 569,575 | Special charges—insurances, etc. ...... . VC 44 011 
Percentage of 1008ůũßůq hk . . .... q 19:910 
Number of public lamps РУ 3ͤ;ͤ— : ТЕ 166 Total expenditure .............................. 16,472 5 1- 
Total maximum supply demanded (kilowatts) ............... 1,145 | Amount carried to net revenue account ............ 1,255 16 8 
£17,727 19 9 
CHESTER ELECTRICITY ACCOUNTS. . | £ 
ale of current, ш АРАРАТ ИЕ in 0 4 
tal of meters and sales . 1 15 

The accounts of the county borough of Chester elec- | Royalties, licenses, ete. .. - 180 0 0 
tricity department for the year ended March 25, 1902, | Amount of damage by fire recovered ...................:. 85 4 2 
show & total expenditure on capital account to date of | Premium paid by engineer’s pupils ........................ 25 0 0 
£92,469. We give herewith abstracts of the revenue 

| £17,727 19 9 
account, general balance sheet, ete. : | GENERAL BALANCE SHERT., Н 
GENERAL BALANCE-SHEET. Dr. Liabilities. £ s. d. 

Dr. Liabilities. £ s. d. | Capital account—amount received .. ..................... 388.655 9 7 
Capital account—amount received ............... ...... 85,000 0 0 | Sundry sreditors ......... _................................... ` 17,785 9 9. 
Sundry oreditors ... ..................... — 874 15 11 | Sinking fund accountſopyſp P UVV H . 10,278 9 4 
Balance at credit of net revenue account. 111 5 Deposit for securing electric eurr enn 105 15 4 
Sinking fund account . ... UE . q 8,574 2 1 | Cash due to һапК............................................... 18,992 5 1 
Reserve fund account ... .. . ..... .. eee 4,658 14 7 | — E 
Balance due to (теавпгег..................................... 10,619 11 4 £435,815 9 1 

r. Assets. £ s.d. 

£107,728 15 4 Capital account—amount expended for works. 486,582 8 10 

Or. Assets. £ в. d. | Stores on һапЧд................................... €— 5,970 6:9 
Capital account—amount expended for works ......... 92,469 14 1 | Sundry debtors for current supplied ...... . ............ 7,942 2 b 
Stores on hand ͥ 349 2 4 | Other debtors ......... ......................... Aide рез 22,194 11 2 
Sundry debtors for current supplied ..................... 6,620 7 5 | Balance at debit of net revenue account 13,214 17 9 
Securities held (cost price) an eash in hand............ 8,289 11 6 | Cash inhand ......... E 8 711 2 
£107,728 15 4 - £435815 9 1 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity mean Pi une no ,961,454 
А ic Татрв..................... 19,271 
Quantity sold { Private consumers by meter.. 1,253,487 } 1,272,758 
Quantity used on worke . osseo .. _ 106,286 
Total quantity pocounted for eere 1,579,044 
Quantity not accounted fſßooͤeee 482,410 
Number of public lampe... . ... CC 108 
Total maximum supply demanded (kilowatts s) 1,200 


OLDHAM ELECTRICITY ACCOUNTS. 


From the accounts of the Oldham Corporation elec- 
trieity department for the year ended March 25, 1902, it 
appears that the total expenditure on capital account to 
that date amounts to £108,508. Abstracts of the revenue 
account, general balance-sheet, and statement of electrieity 
generated, sold, etc., are appended : 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel REEF £3, 8 10 
Oil, waste, and stores 97 1 2 
Wages at generating station............... 1,109 15 3 
Repairs and maintenance ............ .. 803 3 
— 5,0074 1 6 
- Distribution. 
Wages of linesmen  ........................ 18 9 
Repeirs, maintenance, etc., of mains... 560 7 9 
Repairs, maintenance, etc., of meters.. 143 16 9 
—— 748 18 3 
Rents, rates, and taxes ....................................... 844 12 3 
Management expenses and salaries ................. ...... 816 19 6 
Other law expenses and commission 78 5 9 
Ian,... 54 19 6 
Bad deb 8 35 6 
Beek 8 5,875 17 11 
£13,508 15 2 
Cr. £ s.d 
Sale of current—Per meter ........ ..................... .. 10,231 4 0 
Publie lighting MP 207 18 3 
Traction purposeee . seo 8 2,541 10 9 
Rental of meters and indicator ͥ 381 5 9 
Sale and repairs of lamps and other apparatus 46 16 5 
£13,508 15 2 
Dr. GENERAL BALANCE-SHEET. £ s. d. 
Oapital account —amount received ............... . ...... 101,468 8 0 
Sundry огейїбогв............_............_—................. 2,197 0 11 
Balance at credit of net revenue account ............... 832 7 2 
Balance at credit of sinking fund account ............... 4,640 12 7 
Balance at credit of reserve fund account 4,778 3 0 
pedi T 78 0 0 
ance—cash due to {теавигег.............................. 1254 2 3 
£115,243 13 11 
Cr. £ sd. 
Capital account — amount expended for work 108,308 13 2 
Stores on Һарӣ............................................. m 2,420 11 O 
Sundry debtors....................... s e eese PME 4514 9 9 


£116,243 15 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated Board of Trade units. 1,242,570 
Public lampe ..................... 19,960 |. 

Quantity sold+ Private consumers by meter... 709, 127 | 1,042,055 
Traction purposes 512,968 

Quantity expended in distribution .............................. 92,879 

Quantity used on works q 97,371 

Total quantity accounted Ѓог...... ............................. 1,252,505 

Quantity not accounted fo——ꝛꝛ . . ! . 10, 265 

Total maximum supply demanded (kilowatts) ............... 1,187 

Number. of public lamps кде уре er ty ere CP HE 25 


WOLVERHAMPTON ELECTRICITY ACCOUNTS. 


From the accounts of the Wolverhampton electricity 
department for the year ended March 31, 1902, it appears 
that the total expenditure on capital account amounts to 
£154,833. We give herewith abstracts of the revenue 
account, general balance sheet, and statement of electricity 
generated, sold, ete. : 

REVENUE AccouNT. 


Expenditure. £ 
Generation of Electricity. 
Келерин dede uiu cde Beate: £2,000 1 5 
Oil, waste, water, and engine-room stores 447 12 9 
Wages at generating station... . . 
Repairs, etc., of buildings and plant... 


8. d. 


4,241 14 1 


Distribution of Electricity. 
Changing over system ..................... 405 6 4 
Repairs, etc., of mains... 216 19 0 
Repairs, etc., | meters, switches, etc... А i 
Repairs, eto , of apparatus ............... 1 

a dm — 641 13 " 
Attending and repairs of public lamps . .................. 205 10 
Renta, rates, and taxes ...................................... 285 6 10 
Management expense . 1,211 15 1 

e P A A E E E 151 18 4 
| anri e C M 10 3 10 
6,745 19 8 

Amount carried to net revenue account ...... ....... ... 6,444 15 0 
Balance carried to next account ........................... 50 0 0 
“£13,240 12 8 

Cr. Ineome. £ в. d. 
Sale of current per meter .................................... 11,655 16 5 
Sale under contract ......... eee 011 5 
Public lighting—street arc lamyps........ .................. 1,275 0 O 
Public lighting—street incandescent lamps ... ........ 8 6 

12,917 15 2 
Rental of meters, etc. . ...................... «оен 265 18 8 
Work executed on account of customers ............... 58 18 10 
£13,240 12 8 

BALANCE-BHEET. 

Dr. Liabilities. £ s. d. 
Redeemable stock and loans fund  ........................ 142,913 1 10 
Sundry creditors at March 31, 1902........................ 8,117 1 11 
єн АИ POT E 11,920 2 11 

| 162,950 6 8 

Sundry creditors on revenue account 865 2 8 
Sundry consumers —deposits ................................ 70 0 0 
Interest accrued, but not paid .............................. 526 11 9 
Cash: base... ra E FER ers PM 4899 5 1 
Reserve for bad debts and allowances ... .............. .. 50 0 
Net revenue account —balance ......... .................... 1,195 9 8 
£170,554 15 10 

Cr. Assets. £ s.d. 
Capital expenditure, as per capital account 112,985 5 4 
Costs of issue of stock, dittoo eese 8,625'4 9 

| 121,610 10 1 
Sundry debtors at March 31, 1902 ........................ 40 12 3 
Cash balance due from treasurer ............ . ............ 41,299 4 4 
Stores on hand .................... ÜF! 8 1,567 2 6 
Sundry debtors for current and other debtors ......... 6,037 6 8 
£170,554 15 10 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity generated in В.Т. units ͥk˖ 1,028,949 

Public lamps . 79,352 
Quantity sold By contract ..... .................. 23 746,318 

Private consumers by meter ... 666, 

Quantity used on Work s8s·. . 75,425 
Total quantity accounted for——U—ͤ ü ͥiʃͥ.ſr t q . 819,743 
Quantity not accounted for ................... eee 209,206 
Percentage generated ............ . ........................ > 72:55 
Maximum load observed (kilowatts)........... .................. 772 
Number of 32-watt lamps connected  ............... sa 40,953 


Number of public lamps : 51 ares, 5 incandescents. 


NEW COMPANIES REGISTERED. 


Minehead Electric Supply Company, Limited.-—Capital, £2,000. 
Objects: to establish electrical systems in the county of Somerset, 
and, generally, to carry on business as olectricians and electrical 
engineers, etc 


London Electric Mobile Syndicate, Limited. —Capital, £6,000. 


Objects: to adopt a certain undetailed agreement, and to acquire and 
tuin to account any improvements in electric and other motorcars, 
cycles, machinery, and other mechanisms ; as producers and suppliers 
of electricity for any purpose, etc. 

Trafford Motor Manufacturing Company, Limited.—Capital, 
£1,000. Objects: to acquire and carry on the business of a motorcar 
builder and manufacturer carried on by F. W. Hatton at Christ 
Church-square, Hulme, Manchester. 


British United Tramways, Limited. —Cajpital, £100. Objects: 
to construct, maintain, and work tramways, ligl.t railways, electric 
and other railways, motors, accessories, and appurtenan:es ; to 
supply electricity for and purpose. ete. 

British Eastern Electric Power Company, Limited. —Capital, 
£1,000. Objects: to carry on the business of electricians, suppliers 
of electric light, proprietors of tramways, light railways, etc. 

Imperial Electric Lamp and Battery Syndicate, Limited. — 
Capital, £2,000. Objects: to adopt an agreement with P. Plater and 
E. Munk, and to carry on the business of vendors, patentees, or 
manufacturers of electric lampe and batteries, etc. 


- 
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INTELLIGENCE. 


BOURNEMOUTH TRAMW AYS. 
The Corporation's Powers Determined. 


А сазе of extreme importance, not only to the perties immedintely 
concermed, but to the tramway pred generally, was decided on the 
‘15th inst. hy the Court of Appeal, com of Lords Justices 
Мык ia Williams, Romer, and Stirling. he action was brought 
b e Attorney-General, at the relation of tho Poole and District 

ectric Traction Company, claiming an injunction to restrain the 
Corporation of Bourneniouth from constructing certain tramways on the 
8 that the statutory powers of the Corporation had determined. 

e matter came before the Court of Appeal on the appeal of the 

laintiffs from the decision of Mr. Justice Swinfen Eady that the works 
been substantially commenced within the period specified in 
the provisional order held by the Corporation. Shortly stated, the 
facts of the case were that on Aug. 6, 1900, an Act of Parliament was 
to empower the traction company to construct and work tram- 
ways between Ohristchurch and Bournemouth. On the same date an 
Act was passed confirming, among other provisional orders, an order 
authorising the Bournemouth Corporation to construct tramways in 
their borough. Опе of the tramways (No. 2 in the Act) authorised 
by the traction company’s Act was the same in position as one 
(No. 6 in the order) authorised by the Corporation's provisional 
order. But the company were prohibited from commencing at once 
to construct this tramway, and their right to construct it at all 
was to oease if the Corporation constructed their tramway (No. 6) 
within two years from the confirmation of the provisional order. 
The plaintiff company contended that the Corporation had not 
“© substantially commenced the works within the period prescribed 
in their order, because nothing had been done on the ground, no work 
had been done on the street towards making the actual tramway, and 
no buildings had been commenced for a generating station or other 
purpose in connection with the working of the tramway The Corpora- 
tion, however, had acquired a site for works and offices, and had con- 
tracted with the British Thomson-Houston Company for dynamos and 
machinery, to be put in hand immediately by са actually 
executed April 18, 1901, and by agreement dated May 10 had con- 
tracted with the British Westinghouse Compeny for the supply of 
tramcars to be put in hand at once. Preliminary work in the prepara- 
tion of plans of buildings had been also made, and steps taken to 
Anlage the necessary loan. As stated above, Mr. Justice Swinfen 
y gave judgment for the Corporation, and the plaintiffs now 
appealed. | 

Lord Justice Vaughan Williams, in giving judgment, said he 
was sorry that he was obliged to deliver the judgment he was about 
to deliver, and if he could see any way out of it be would take it 
with satisfaction, for he could not Belp seeing what the actual result 
would be. It was said that the works in question had not been 
"substantially commenced” within one year from the date of the 
provisional order; that no prolongation of the time had been obtained 
from the Board of Trade ; and that, therefore, it was ultra viresfor the 
Corporation to continue the works authorised by the provisional order, 
and an injunction ought to be granted to restrain them from so doing. 
Ав to the question whether the works had been ''substantially com- 
menced within the year within the meaning of Section 18 of the 
Tramways Act, in his judgment, the substantial commencement ” 
of the works meant the execution of physical works. In the par- 
ticulars which the defendants had furnished were mentioned a con- 
tract for the supply of dynamos and another contract for the con- 
struction of electric cars. It was admitted that no works forming part 
of the works of the tramway had been actually executed before the 
expiration of the year. But it was said that the giving of the orders com- 

in these contracts constituted a ‘‘ substantial commencement ” 
of the works. His lordship could not satisfy himself that this was 
so. The giving of an order to do a thing was only an attempt to get 
the thing done by someone else instead of doing it yourself. It could 
not be said to be шуша more than 4 manifestation of an intention 
to do the thing. Under these circumstances his lordship could see no 
alternative but to hold that the powers of the Corporation had ceased, 
except so far as any works had been completed before the expiration 
of the year, unless the time had been prolonged by the Board of 
Trade. This had not been done. His lordship could see no choice 
but to reverse the decision of Mr. Justice Swinfen Eady, on the 
ground that it was plain upon the evidence that there had been 
no ''substantial commencement ” of the works within the year. His 
lordship would be very glad if any way could have been found by 
which the Board of Trade could have put right that which was а mere 
shp. The Corporation knew much better than any private individuals 
what were the wants of the town, and, moreover, they had expended 
a large sum of money in relation to these tramways. But he was 
sorry to say he could not see how the Board of Trade could do anything 


LEGAL 


in the matter. The appeal must be allowed, with costs, and the 


Ф . 


injunction must be granted. 

Lord Justice Romer and Lord Justice Stirling concurred. 

The Court suspended the operation of the injunction for three weeks 
to enable the Corporation to consider their position, and, in particular, 
whether they would appeal to the House of Lords. 


MANCHESTER TRAMWAYS PURCHASE. 


The action of the Manchester Carriage and Tramway Com 
the ration of Manchester came before Mr. Justice Bigham in 
the High Court on the 17th inst., on a special case stated by Sir 
Frederick: Bramwell, the arbitrator рош to assess the amount 
which the tramways company were enti 


y v. 


ed to receive for the purchase: 


of their undertaking by the Manchester Corporation and various - 
outside local authorities. 

Mr. Fletcher Moulton, K.C., who appeared with Mr. Eldridge 
and Mr. Sanders for the plaintiffs, said that the Manchester Oarriage 
and Tramways Company in conjunction with their own pertioular 
system worked certain other lines which they leased from the local 
authorities. The leases having fallen in, the authorities took 

ion of their own tramways, and, under their statutory powers, 
they called upon the Sonipeny to sell the lines which they had con- 
structed. In order to work both their own and the leased lines the 
company had to build, at their own expense, certain depÓts, and one of 
the questions was whether the local authorities in ing over the 
tramways had to purchase these depóte. The statute provided that 
the company should receive the value of the tramways, buildings, 
works, materials, and plant of the company suited to and used by them 
for the purposes of their undertaking. Before the arbitrator the 
company contended that the whole of the depts, horses, and 
cars were used by them for the purposes of the undertaking. 
On the other hand, the local authorities submitted that they were 
only bound to purchase or pay for such portion of each depét for 
horses, cars and other things as was actually required by them. - 
The arbitrator found in favour of thé company, and awarded them 
£496,068. In the event of the contention of the local authorities 
being correct, however, he assessed the sum payable by them at 
£229,553. The learned counsel submitted that the finding of the 
arbitrator in favour of the company was perfectly sound in law, and 
ought to stand. | 

Mr. Balfour Browne, K.C., who, with Mr. Lawson Walton, K.O., 
and Mr. Rhodes, appeared for the defendants, contended that the 
second finding of the arbitrator was correct, and that the compeny 
was not entitled to foist upon the authorities depóts, cars, and horses 
which were not necessary for the working of the lines by the local 
authorities. | 

His Lordship reserved judgment. 


DISTRIBUTION BY SECONDARY BATTERIES. 


The case of the National Company for the Distribution of Electricity 
by Secondary Batteries v. Gibbs and others came before the Court 
of Ap on Monday, on the appeal of Madame Ruelle, one of the 

defendants, against the decision of Mr. Justice Cozens- Hardy. The 
action was for а breach of warranty contained in a contraot for the 
sale by Messrs. Gibbs and Gaulard to the company of English and 

foreign patents. The appellant is the representative of M. Gaulard, 

and on her behalf it was contended that the matter in question was 
res judicata by 1eason of some proceedings in the French courts. Mr. 

Justice Cozens-Hardy held that the cause of action before him had not 
in fact or in substance been dealt with before the French tribunals, 

and that there was no res judicata ; and he directed an enquiry as to 

damages. i 

The Court dismissed the appeal. 


BROMPTON AND PICCADILLY-CIRCUS RAILWAY. 


On Saturday last at the Mansion House the Brompton and Picca- 
dilly-circus Railway Company applied to the Lord Mayor for a 
certificate under the Lands Olauses Consolidation Act to enable the 
company to put its compulsory powers of purchase into operation. 

Mr. Sheldon, in support of the motion, stated that the company 
could not get the money from the public, and had entered into an 
agreement with the Metropolitan District Electric Traction Company 
to construet the line in consideration of the capital and debenture 
stock being issued to the company, which took over the railway 
company’s liabilities, made the line, and provided the cash. The 
object of the section under which this рон was made was to 
prevent а man being bound to sell his land compulsorily until 
there was some definite guarantee that the line would be constructed 
and the land not left derelict. Of course, evidence was required of 
the financial soundness of the contractor. The contract had been 
assigned to the Underground Electric Railways Company, which had 
taken over the Metropolitan District Electric Traction, and had a 
capital of five millions sterling. Of this £1,200,000 had been paid 
up, and there was another £400,000 to come in August. The applicant 
company was a very responsible one, having very саал epe 
behind it, was in every way in a most solvent position, and large 
interests in tube railways. The line was actually in course of con. 
struction by Messrs. Walker and Reeves, and what was now wanted 
was powers to acquire station sites. i 

Documentary evidence was handed in in support of the application, . 
and the Lord Mayor granted the certificate asked for. | 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN TELEGRAPH. 


The report of the directors for the six months ended March 31 
last states that the revenue amounted to £617,525, from which are 
deducted £149,650 for the ordinary expenses and £39,795 for 
expenditure relating to repairs and renewals of cables, etc., during 
the half-year. After providing £6,784 for depreciation of s 
cable, £217 for sundry differences in exchange, and 211,024 for 
income tax, there remains a balance of £410,053, to which is added 
224, 555 brought from the preceding half-year, making a total avail- 
able balance of £434,586. From this balance there has been paid 
interest on mortgage debenture stock, dividends on preference stock, 
and an interim dividend of 1j per cent. on the ordinary stock 
leaving a balance of £320,030, out of which the directors have placed. 
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£10,000 to the reserve fund for maintenance ships, and £175,000 
to the gencral reserve fund. The directors now recommend the 
declaration of a final dividend on the ordinary stock, for the year 
ended March 31, 1902, of 14 per cent. and a bonus of 2 per cent., 
amounting together to £130,000, both payable on the 24th inst., free 
of income tax, and making, with the three previous payments on 
account, & total distribution of 7 per cent. for the year. e balance 
of £5,039 is pro to be carried furward. Revenue includes 
£27,193 dividends for the half-year upon the Company’s investments 
in other telegraph companies. This Company, in conjunction with 
the Indo-European Telegraph Company, have entered into an arrange- 
ment with the Indian Government for the reduction of the tariff 
between Europe and British India on the basis of a partial guarantee 
of revenue, and of a ‘‘standard revenue” somewhat similar to that 

y adopted in connection with South Africa and Australia. The 
tariff with India was reduced from 4s. to 2s. 6d. per word on March 1 last. 
The tariffs between Europe and the Straits Settlements and Dutch Indies 
have also been reduced as follows: for Straits Settlements, from 4s. 6d. 
to Зв. 6d. per word; for Dutch East Indies—Java, from 5e. to 4s. per 
word; for Dutch East Indies—Sumatra and other islands, from 
58. bd. to 4s. 5d. per word. These reductions came into operation on 
April 1 last. Under a tentative arrangement made with the Govern- 
ment of the Commonwealth of Australia, the tariffs between Great 
Britain and the colonies of Victoria, Queensland, and New Zealand 
were reduced from June 1 last as follows: Victoria, from 4s. 10d. to 
Зв. ; Queensland, from 58. Id. to 3s. ; New Zealand, from 5s. 2d. to 
Зе. 4d. These terms place the three above-named States during the 
continuance of the tentative arrangement in the same position as the 
other States of the Commonwealth. The section of cable between 
Perth and Adelaide, referred to in the last report, was successfully 
established by the Eastern Extension Company in March last, thus 
completing the direct telegraphic cable communication between Great 
Britain and Australasia vi4 South Africa. 

The half-yesrly meeting of the Company was held on Wednesday at 
River Plate House, Finsbury-circus. 

Sir J. Wolfe Barry, who presided, moved the adoption of the 
report. It was very satisfactory, he thought, to find such a small 

uction in the groes revenue. The commercial traffic with South 
Africa was now showing distinct signs of recovery. The result of the 
half-year's working was that, after paying the interest on their prefer- 
ence and debenture stock and meeting ordinary expenses, they were 
able to declare the same dividend and bonuses as usual. It would 
have been noticed that nearly every country was experimentiug with 
wireless telegraphy, and they all had their own particularsystem ; but 
nothing had transpired since he last addressed the shareholders which 
justified them in believing that «theric telegraphy could be utilised for 
the receipt and transmission of any paying traffic over long distances. 
This belief was also shared by the hoine and foreign Governments, as 
would be seen by the submarine cables which were now being laid and 
were in contemplation by the British, French, German, and Dutch 
Governmenta. 

Sir J. Denison-Pender scconded the motion. 

In reply to a question, the Chairman said the directors had come 
to the conclusion that it would be to the interest of the Company to 
make some experiment on the Company's behalf in regard to wireless 
telegraphy, and they had set to work to make an installation near 
their station at Porthcurnow. 

The motion was then agreed to unanimously. 


CHILI TELEPHONES. 


Presiding over the thirteenth ordinary general! meeting of the share- 
holders in this Company at Winchester House on the 17th inst., Mr. 
Geo. Keith observed that the business had been going on very 
favourably. The result was а net improvement in the income in 
Ohili of 57,605dol., or about 17 per cent. more than it was in the 
preceding year. А large part of this gain had heen required to adjust 
the business to the lower sterling value of the currency ruling during 
the year. The net income, when converted into sterling came out at 
£24,340, showing an increase for the year of £1,050. Turning to the 
balance-sheet, he stated that the loss on the valuations owing to the 
fall of exchange amounted to £986, which was taken from the reserve, 
but last year was added to it, the exchange then having risen. 
On the other side capital expenditure showed an increase for the year 
of £948, and the investments were higher by £9,549. A large number 
of improvements and extensions had been carried out in connection 
with the property during the year. About 163 miles of new wire had 
been put up and equipped. The new multiple switchboard referred 
to last year had since been erected and installed at Santiago. This 
enabled an improved service to be given there, and it would, no 
doubt, lead to an increase of business. Arrangements were being 
made to put their wires underground in the central part of the city of 
Santiago. During the past year several serious accidents were caused 
in the streets by overhead wires coming into contact with the electric 
tramway trolley wires. In order to obviate this public danger the 
Government had introduced a Bill for regulating electric services, and 
telegraph and telephone wires were required to be put underground. 
The Bill had already been favourably reported on by a commission of 
the House of Deputies, and it now awaited the rales of Congress. 
The past year was not very favourable for successful business in Chile. 
The ifficulties with the Argentine Republic concerning the boundary 
question and the postponement until 1905 of the metallic conversion 
of the currency had a depressing effect on the Chilian money market 
and on business generally. Lately the international difficulties had 
disappeared. The exchange had risen, and now stood at 15g. Their 
prospects for the present year, however, were good. He concluded by 
Же ав the adoption of the report and accounts. 

Mr. Frank 


. Jones seconded the motion, which was carried 
unanimously 


be infinitesimal. 


District Companies would bear a proportion of. 


held at the offices, Madeira.road, Brig 
chairmanship of Mr. E. J. W. Sang. 


EAST LONDON RAILWAY. 


Presiding ove: the half-yearly meeting of this Company at the 
Cannon-street Hotel on Tuesday, Mr. A. E. Gathorne-Hardy stated 
that the Metropolitan and District Compenies had withdrawn from 
their Bill for the present session their proposals to introduce electricity 
аз а motive power on the East London Railway. These companies 
proposed that the other leasing companies should join them in bearing 
the cost of the electrical installation on this Compsny's system on 
which the District and the Metropolitan Companies 
trains by electrieity, but the South-Eastern, che Great Eastern, and 
the Brighton Companies had declined to consent to this. They had 
agreed, however, to allow the District and Metropolitan Companies to 
introduce electricity providing that it did not interfere with steam 
traffic, and on the understanding that äf at any time any one of those 
companies made use of the electrical installation they should share the 
expense of it. As representing this Company's interests, he was not 
concerned in the question who bore the costs of '' electrifying " their 
system, but, speaking as a private person, it seemed to him that it was 
only reasonable that the persons bearing the cost should be those who 
desired to use the system electrically. They themselves could afford 
in this matter to watch and wait, and the Metropolitan and District 
Companies had nearly two years in which to make up their minds 
about it. He, however, thought that those companies could not afford 


to disconnect themselves with the traffic south of the Thames, and to 
provide access to it шоу would cost them an amount to 
d 


which the outlay they would incur on the electrical installation would 
h 


e leasing companies were bound collectively to 
work the East London line, any loss on which the Metropolitan and the 
His belief was that, on 
reflection, the latter would decide on “‘ electrifying " the East London 


Railway. 


The report was adopted. 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC 


TRAMROAD. 


Ар ordinary general meeting of the eee of ү соору TM 
ton, on Friday, under the 


The report, with abstract of accounts for the year ending Dec. 51, 
1901, was adopted. It referred to the successful application to Parlia- 


ment for powers to construct & line on a viaduct from the borough 
boundary of Brighton to Rottingdean under the cliff, and expressed 


the hope that the necessary capital would be raised and that the line 
would be constructed ready for the summer season of next year. The 
authorised capital is £35,000. | 

Mr. Magnus Volk (deputy-chairman) stated, with regard to the 
new Act, that their powers were now much greater than they had 
been ; in fact, they were practically the same as the powers ped 
by the great trunk railways. The Brighton Town Council had met 
them very fairly with reference to the boundary. 

Mr. J. J. Clark, who retired by rotation, was unanimously re-elected 
a director. 


CALCUTTA ELECTRIC SUPPLY. 


An extraordinary general meeting of the shareholders in this 
Company was held last week at Salisbury House, Colonel A. G. 
Filgate presiding, to consider a resolution for increasing the capital 
to 2500.000, by the issue of 60,000 additional shares of £5 each, to 
rank in all respects pari passu with the existing shares. 

The Chairman, in Proposing the resolution, said that the Company's 
business had increased very rapidly, and the result was that the Board 
had had to order a considerable amount of machinery and main 
materials. They had put off the issue of further capital as long as 
possible, but now that the Company were committed to а great deal of 
expenditure the matter must be faced. The Board’s present intention 
was to issue only about £100,000 of the new capital, but it was 
thought advisable, when increasing the capital, to make the amount 
sufficiently large to meet all probable deniands for a considerable time. 

Mr. Boulnois, M.P., seconded the resolution. 

In reply to questions, the Chairman stated that the Company had 
840 customers and 7,062 lamps connected to their mains, and their 
agents reported that they found great difficulty in supplying the 

uirements of customers. 

he resolution was carried. 


CITY AND SOUTH LONDON RAILWAY. 


The full report of the directors for the half year ended June 30 is 
now available. It states that the receipts from all sources have 
amounted to £80,363, and the cost of working has been £35,957, 
leaving a profit of £44,405. Inclusive of the balance brought forward 
from Dec. 51 last, the net revenue account shows an aggregate total 
of £45,830. After making provision for the debenture stock interest, 
and the transfer to the renewal fund of £2,000, a balance remains 
available for dividend of £354,200. Out of this sum the directors 
recommend that the full dividend of 5 per cent. per annum be paid 
on the preference stocks, 1891, 1896, and 1901, and that a dividend 
at the rate of 3 per cent. per annum be paid upon the consolidated 
ordinary stock for the half-year, leaving а balacce of £1,750 to be 
carried forward to the next account. The numberof passengers, exclusive 
of season-ticket holders carried for the half-year ended Dec. 31, 1901, was 
7,008,842, and the receipts, including season tickets, amouuted to 
£59,734, the dividend being at the rate of 2] per cent. per annum. For 
the past half-year the number of passengers, exclusive of season-ticket 
holders, was 9,192,120, the receipts were £76,843, includiug season 
tickets, and the dividend, as stated above, is at the rate of 3 per cent, 


esired to run . 
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The totalasince the opening of the line are: passengers (exclusive of 
season-ticket holders), 88,980,570 ; receipts (including season tickets), 
£695,721. The railway was opened for traffic Dec. 18, 1890. The 
extension to Moorgate was opened Feb. 25, 1900. The extension to 
Clapham Common was opened June 3, 1900. The extension to 
Islington was opened Nov. 17, 1901. The working of the railway 
since its completion to Islington has resulted in a large ‘increase 
of traffic, and this, coupled with a considerable decrease іп 
the percen of working expenses, has enabled the directors 
to recommend the payment of the largest dividend that has been 
‘earned since the opening of the line. e subways at the Bank and 
London Bridge have been extensively used, and fully justify the 
cost of their construction. The directors regret to say that the 
Bill for the extension to King’s Oross, St. Pancras, and Euston was, 
for some reason for which they are quite unable to account, rejected 
by the House of Lords’ Committee. As this extension will be of 
t public utility, and is supported by all the public bodies and the 
не railways concerned, it is proposed to reintroduce the Bill in the 
The Bill promoted by the City and 

for the abandonment of a portion of their under- 


next session of Parliament. 
Brixton Bailwa 


taking, in accordance with the agreement, with this Compsny already 


sanctioned by the proprietors, has passed most of its parliamentary 
stages, and should shortly be ready for the Royal assent. The 
arbitrator's award in respect of St. Mary Woolnoth Church came 
before the Court, and the directors, not being satisfied with the terms 
of the decision, have decided to take the matter before the Court of 
Appeal. The ement with the Great Northern and City Railway 
Company for the joint ownership and working of the Old-street 
Station has been finally settled, and that company has paid its agreed 
share of the cost. 


NATIONAL TELEPHONE. 


The directors’ report for the half-year ended June 30 last states that 
the income accrued in respect of the business of the half-year amounts 
to £821,745, as compared with £774,714 for the corresponding period 
of 1901, being an inérease of £47,028. "The working expenses for the 
half-year amount to £479,122, as compared with £ 
corresponding period of 1901, being an increase of £25,209. The net 
result for the half-year (after deducting the Post Office royalties, 
amounting to £75,577) is a profit balance of £267,043, as compared 
with £247,645 for the corresponding period of 1901, being an increase 
of £19,597. The rentals carried forward for unexpired terms of 
running contracts amount to £821,397, as compared with £784,765 
at the corresponding period of 1901, or an increase of £36,641. 
Out of the available balance of £209,838 shown by the net 
revenue account, the Board will recommend the payment for the 
half-year of a dividend at the rate of 6 per cent. per annum on the 
first and second preference shares, 5 per cent. per annum on the 
third preference shares, 6 per cent. per annum on the preferred 
shares and preferred stock, and 44 per cent. per annum on the 
deferred stock, being equivalent to 5 per cent. per annum on the 
ordinary shares now divided into preferred stock and deferred stock, 
less income tax in all cases. The Board also propose to transfer 
£70,000 to the reserve fund, and to carry forward the balance of 
£8,588. The sum of £303,029 has been expended on capital account 
during the half-year in the erection of 9, additional exchange and 
private lines and in the construction of underground works. At the 
general meeting four directors retire, and, being eligible, offer them- 
selves for re-election—viz., Mr. Oharles Swain Agnew, tho Right Hon. 
Lord Harris, Mr. George Hunter Robertson, and Sir Albert Kaye 
Rollit, M.P. Sir James Thomas Woodhouse, M.P., has been elected 
55 fill the vacancy caused by the resignation of Mr. James Staats 

orbes. 


DIRECT UNITED STATES CABLE. 


"The report of the directors for the six months ended June 30 last 
states that the present statement of accounts, together with that at 
Dec. 51, 1901, shows the financial result of the past year's working. 
The half-year's revénue, after deducting out-payments, amounted to 
£46,610, ав compared with £50,650 for the corresponding period of 
1901, showing a difference of £4,040 against the half-year under 
review. The working and other expenses for the same period, includ- 
ing income tax, amounted to £221,516, leaving a balance of £25,094 as 
the net profit, making, with S8, 350 brought forward from the previous 
half-year, a total of £28,444. For the corresponding period of 1901, 
the working expenses and other payments amoun to £21,125. 
Three quarterly interim dividends of 5s. each per share, amounting to 
£27,519, have been declared and paid during the financial year, and a 
final dividend of 3s. per share is now proposed, together with a bonus 
of ls. per share, maxing, with the three interim dividends, 34 per 
cent. for the year, being a total distribution of £39,461. After 
transferring £5,000 to the reserve fund account, the balance of £2,196 
on the revenue account is proposed to be carried forward. The reserve 
fund account, after being credited with interest on the investments 
and amount transferred from revenue account, now amounts to 
£460,383, taking the investments at cost price. 


CROMPTON AND CO. 


Directors: John Trotter, . (chairman) ; Lieut.-Colonel R. E. B. 
Crompton, С.В. и director); Lionel Н. Hanbury, Esq.; 
Bernard Gibson, Esq. ; Carleton F. Tufnell, Esq. Francis R. Reeves, 
general manager. 

Fourteenth report of the directors (with abstract of accounts) to be 

ted at the annual general meeting of the shareholders at Salis- 
огу House, London-wall, E.C., on 30th inst. at 12 noon: 

The net Dada for the year amounts tu £22,456. 7s. 6d., and after 

0 


providing for debenture interest, the payment of the interim dividend, 


„913 for the | 


and other items set out in the net revenue account, there remains, 
with the sum brought forward from last year, a balance of £9,852. 


ls. 4d. The directors propose to pay а final dividend at the rate of 


6 per cent. per annum for the half-year, free of income tax, making, 
with the interim dividend paid in January last, 6 
year, and to carry forward а balance of £2.202. 1s. 4d. The reduc- 


per cent. for the 


tion in the net profits is accounted for by the fact that during the 
second half of the financial year the competition for orders for elec- 
trical plant was keen, and consequently prices ruled lower than usual. 
The new arc lamp and instrument shops are som asi and occupied, 
and it is confidently expected that the result will be increased economy 
and efficiency in these departments. The old works have been let on 
lease to responsible tenannts. The accounts of the Chelmsford Electric 
Lighting Company show a satisfactory increase of profits. Mr. Ivor 
Bevan,’ owing to the pressure of other business engagements, has 
retired ftom the Board of directors, but has accepted the trusteeship 
of the debenture holders renderod vacant by the death of Mr. Samuel 
Pope, and Mr. Lionel H. Hanbury has been elected a director in his 
stead. Mr. Hanbury's election requires confirmation by the share- 
holders. In accordance with the articles of association, Mr. Carleton F. 
Tufnell retires from the Board of directors by rotation, but offers him- 
self for re-election. The auditors, Messrs. J. Н. Duncan and Co., also 
offer themselves for re-election. 


STATEMENT OF LIABILITIES AND ASSETS. 


Dr. | Capital and Liabilities. £ s. d. 
Authorised issue, 100,000 shares at £3 each ............ 400,000 0 0 
Issued —85,000 shares, £3 per share, paid up ....... 255,000 0 0 
5 per cent. first mortgage debenture ... ...... ........ 100,000 0 0 
Sundry its. 52,968 8 8 
Debenture interest accrued .. ............ ............ 1,177 1 8 
Doubtful debts and contingencies account 1719 3511 
Unclaimed dividends .......................................... 98 13 1 
n, . анаа лаи 12,554 10 2 
Contingency fund .. ............................. tenses 5,000 0 0 
Revenue account balance .................................... 9,852 1 4 

£438,169 18 10 

Or. . Property and Assets. 5 s. d. 
Freehold land and premises . 55,969 15 11. 
Plant, tools, furniture, and fixtures ............. ...... 78,048 3 1 
Stock- in- trade and work in progress 157,717 8 3 
Trade debtorer . 71,166 9 7 
Chelmsford Electric Lighting Company investments 46,966 17 5 
Investments in other companies mem 5,147 18 9 
Cash at bankers and in office. . 9,221 17 7 
Patents account ....................................., see 10 0 0 
(] 10,000 0 0 
Reserve fund investment ... ........... 5,921 8.3 

£438,169 18 10 

Ur. Prorit AND Loss AccoUxr. £ s.d. 
Trading expenses (steam and electric power, etc.). . . .. 25,636 12 9 
Administration and head office expenses, rents, 

вајатіев, fO. o. Сдан QUOS ОРУ 12,402 17 2 
Repairs to buildiugs, plant, and machinery ..... ...... 1,595 16 4 
Depreciation of plant and machinery, patents, etc. ... 4,011 4 2 
Net profit to revenue account .. 22,456 7 6 

£65,901 17 11 

Cr. 

Gross profit from trading account, pupils’ premiums, £ s.d. 

and dividends on investment q 65,901 17 11 

£65,901 17 11 

Dr. REVENUE Ассоомт. £ s.d. 
Interest on debentures ....................................... 5,000 0 0 
Interest on temporary advances .............. КҮТ 87 2 9 
Directors’, managing directors’, and other fees ..... .. 1,987 16 O 
err, ЕЕ EN ааа 990 0 
Interim dividend paid Jan. 15, 1902 ..................... 1,685 2 © 

Balance March 31, 1902 9,852 1 4 
£25,600 5 7 

Cr. £ s. d. 
Balance from last year ...................................... 3,143 18 1 
Net profit from profit and loss account 22,456 7 6 

£25,600 5 7 


GENERAL ELECTRIC. 


In the report to be submitted to the shareholders at the ordinary 
eneral meeting to be held at the Cannon-street Hotel, E.C., on 
uly 31 at 12 noon, the directors state that the net trading profits 

and income from investments, etc., amount to £85,947. 10s. 114. 
After deducting depreciation and debenture interest, amounting to 
£20,800. 4s. 5d., there remains a balance of £65,147. 6s. 6d., out of 
which the dividend on the preference shares at the rate of 5 per cent. 
for the year ended March 31, 1902, has been paid, absorbing £12,600, 
leaving an available balance of £52,647. 6s. 6d., which the directors 
recommend should be appropriated as follows: payment of 
managing directors’ and employés’ bonus, £5,264. 148. 8d. ; 


‘payment of dividend on ordinary shares at the rate of 10 per 


cent. for the year ended March 31, 1902, £26,416; to reserve 


account, £20,966. 118. 10d. The reserve account stands in the 
accounts at £18,084. 10e. 2d., being the amount of undivided profits 
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as а{ March 51, 1901 ; and the 75 appropriation of the undivided 


profit of the year ended March 31, 1902, amounts to £20,966. 11s. 10d., 
giving a total of reserve account of £59,051. 2s. Considerable portions 
of the new works at Witton, Birmingham, including the engineering 
shops, power-house, and carbon works, are now in operation : and the 
foundry and tube works are expected to be in working order within 
the next few months. 


Dr. ABSTRACT OF PROFIT AND Loss AccoUNT. £ s. d. 
Debenture interest and depreciation ........................ 20,800 4 5 
Balance carried down ................. eee ene 65,147 6 6 

£85,947 10 11 

Dividend on preference shares at 5 per cent... 12,500 0 0 
Balance for proposed appropriation ....................... 52,647 6 6 
£65,147 6 6 

Or. £ s. d. 
Profits from trading account ..........._................ 81,626 2 3 
Income from investments 4,290 16 2 
Transfer fees CCC СЕ 50 12 6 
£85,947 10 11 

Balance brought дожр.......................................... £65,147 6 6 
£65,147 6 6 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of the directors for the half-year ended June 30, 1902, 
shows that after providing for debenture interest there remains а 
balance of £857. 8s. 5d. Out of this it is proposed to pay the usual 
half-yearly instalment of £100 due to the electrical contractors, to 
allocate £200 towards the perum: of balance due on electrical 
equipment, to pay a dividend at the rate of 5 per cent. per annum 
on the preference shares amounting to £475, carrying forward £82. 
8s. 3d. to next half-year. The directors are glad to be able again to 
report an increased revenue and а decreased expenditure for the half- 
year. The receipts from all sources show an increase of £125, and 
the expenditure a decrease of £24. The ordinary expenditure shows 
а decrease of £182 for the half-year, but unfortunately compensation 
for an accident has cost the Company £158 over the amount insured 
for. The decrease in expenditure is spread over several iteme, but 
is largely due to the lower cost of coal. With the oxception of the 
amount for accident compensation (£158. 113. 114.) the accounts 
contain only items of a routine character, and do not call for any 
special remark. 


DUBLIN UNITED TRAMWAYS (1896). 


The directors in their report for the half-year ended June 30 last 
state that they have declared dividends for the half-year at the rate 
of 6 per cent. per annum on the preference shares, and at the rate of 
5 per cent. per annum on the ordinary shares. These dividends will 
absorb £31,912, leaving a balance of £2,015 to be carried forward, 
after writing off £552, the balance of preliminary expenses and pro- 
viding £1,000 in respect of the action of Fitzgerald against the Com- 

ny, the appeal in which is now pending in the House of Lords. 

he amount claimed against the British Thomson-Houston Company 
has been debited to capital account. The directors are advised that 
this will not Pone the Company's claim, and if any sum is recovered 
it will be credited to capital account in due course. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Warrington.—The Corporation invite tenders for tramway cables. 
Tenders by Aug. 6. See advertisement. 

Calarasi-Stirbey (Roumania).—The Municipality require tenders 
for public electric lighting. Tenders hy Sept. 3. 

Trujillo (Spain)— The м require tenders for public 
electric lighting for 20 years. Tenders by Aug. 10. 

Pontypridd.—The Urban District Council invite tenders for cables 
and dust destructors. Tenders by July 31. See advertisement. 

Barking Town.—The Counci! invite tenders for construction of 
tramways in their district. Tenders by July 31. See advertisement. 

Manchester.—The Tramway Committee invite tenders for the 
supply of quick-break switches. Tenders by Aug. 2. See advertise- 
ment. 

Eochdale.—The Corporation invite tenders for the supply апа 
delivery at the car depot, Rochdale, Lancs., of three tramcars, com- 
plete with trucks, motors, and equipment. Tenders by Aug. 4. See 
advertisement. 

Ware.—The Urban District Council invite tenders for lighting 
certain streets in the town of Ware for the period of two years from 
Aug. 8, 1902. Full particulars may be obtained on application to the 
Olerk. Tenders by 3 p.m. on Aug. 7. 

Hendon.—The Urban District Council invite tenders from com- 
panies und others for the sale or lease of their provisional order 
authorising the supply of electricity in the urban district of Hendon. 
Tenders by July 28. See advertisement. 

Anzuaga (Spain).—The Municipality require tenders for lightin 
the town by electricity for 25 years; 5,500 10-c.p. lamps are require 


Nisch (Servia).— The funi invite tenders for electric 
lighting of the town estimated at ,132°47 dinars, and for plant 
estimated at 366,841°75 dinars. Tenders by Aug. 13. Particulars 
may be obtained on application to above. 

Coventry.— Tenders are invited for the supply of electric motors, 
to be let out on hire by the Corporation. Motors to be single or two 
phase at 50 periods, and single-phase at 87 periods ; voltage, 200 in 
all cases. Tenders by Aug. Б. See advertisement. 


Hapton (Lanes.). — Tenders are invited for posa Гаров town- 
ship with electricity from Sept. 1, 1902, to April 50, 1903. Full 
rticulars on application to Mr. Ed. O'Shaughnessy, clerk to Hapton 
Parish Council, 16, Hammond-terrace, Padiham. Tenders by July 51. 
Malvern.—The Urban District Council invite tenders for two 
Lancashire boilers (with feed-water heater and pipe work) ; engines, 
alternators, exciters, and switchboard ; high and low tension con- 
centric cables ; and transformers. Tenders by Aug. 23. See advertise- 
ment. 
` Valparaiso.—The Municipality are inviting tenders for electric 
lighting and tramways. e understand that particulars may be 
obtained from the Chilian Consul. Tenders by Sept.1. The Govern- 
ment also propose to lay a cable between Punta-Arenas and Puerto- 
Montt. 


Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
apparatus, transforming арага, reconstruction of existing plant, 
and enclosed arc lampe and accessories. Tenders by Sept. 15. See 
advertisement. 

Stratton St. Margaret (Wilts).—The Swindon and Highworth 
Board of Guardians invite tenders for а complete installation of 
electric lighting at their workhouse and infirmary at Stratton 
St. Margaret, Swindon, Wilts. Tenders by 9 a.m. on 29th inst. 
See advertisement. 


Dundee. —The Gas Commissioners invite tenders for machine tools, 
etc., to be supplied and erected at the electrical power station, 
Dudhope-crescent-road, Dundee. Specifications, etc., may be had on 
application to Mr. Walter H. Tittensor, electrical engineer, Dudhope- 
crescent-road. Tenders by Aug. 1. | 

Farnworth (Lanos.)—The Urban District Council invite tenders 
for supply of a о enclosed high-speed engine, direct coupled to 
a 250. kw. lighting and traction generator, together with the necessary 
extensions to switchboards, pipework, foundations, condensing plant, 
etc. Tenders by July 51. e advertisement. 

Ilford.—The Urban District Council invite tenders for a combined 
track watering and sweeping car on maximum traction truck with 
complete electrical equipment. Specification, etc., may be obtained 
at the offices of Mr. John W. Benton, clerk to the Council, Town 
Hall, Ilford. Tenders by 12 noon on Aug. 19. 


Bexley (Kent).—The Electric Lighting and Traction Committee 
invite tenders for tramway and ligliting cables, including trenches, and 
for switchboards, 1 motor-boosters, rotary converter, and 
motor. Specifications, etc., can be obtained from Messrs. Mordey and 
Dawbarn, 82, Victoria-street, Westminster. Tenders hy Aug. 9. 


Newoastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of staudard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables aud sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

Madrid.—The Public Works Department invite tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years. A pre- 
liminary deposit of 5,568 pesetas and a final deposit of 16,844 pesetas 
is required, also the repayment of 5,189 pesetas and interest to the 
Sociedad del Tranvia del Este for preparation ofthescheme. Particulars 
may be obtained from the above. "Tenders by Aug. 26. 


King William's Town (South Africa). Тһе King Electric Light- 
ing and Cold Storage mper invite tenders for supply of plant, 
boilers, wrought-iron smokestack, high speed enclosed engines, single- 
phase alternator, direct-driven exciters, surface condenser, main 
switchboard, transformers, copper mains, etc. Specifications, etc., 
can be obtained from the London agents, Messrs. A. E. Booth and 
Co., 16, New Union-street, Moorfields, London, E.C. Tenders by 
Aug. 7. ! 

London, 8.W.—The London County Council invite tenders for the 
supply and delivery of seven tubular fuel economisers, of not less than 
320 tubes each, complete with scraper gear, and seven motors with 
their starting gear for driving the same ; for erection of above-named 
plant in the Council's electricity generating station at Greenwich ; 
and for supply and delivery at the station of dampers and frames for 
flues and chimney openings to be erected and fixed by the Council. 
Specification and other ош may be obtained at the County 

all, Spring-gardens, S. W. Tenders by Aug. 15. 

Leioester.—' Tha Tramways Committee invite tenders for electric 
tramway works and materials, under the following sections, each com- 
prising a separate contract. For supply and delivery of steel girder 
tramway rails and fishplates ; supply and delivery of bolts, nuts, and 
tiebars ; supply and delivery of points, crossings, and special track 
work ; supply and delivery of stoneware pipes and conduits ; suppl 
and laying of feeder cables, telephone and test wires, and supply aid 
delivery of roadway frames and covers ; supply and erection of over- 
head electrical equipment. and the supply of copper bonds ; supply 
and erection at the power station of steam-raising plant ; supply and 
erection at the power station of engines, generators, battery, Peter i 
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switchboard, overhead travelling crane, etc. ; supply and delivery of 
electric tramcars. ени etc., may be obtained at the office of 
Mr. E. George Mawbey, M. I. C. E., engineer, Town Hall, Leicester. 
Tenders by Sept. 3. ; 

(Malay States).—The Crown Agents for the Colonies 
invite tenders for certain plant and materials in connection with 
the electricity supply scheme for the town of Koala Lumpur, in 
the protected native state of Selangor, Federated Malay States : 
(Contract A, Section 1) supply, delivery, and erection of a gene- 
rating ststion, consisting of two 600-h.p. high-pressure turbines, with 
pipes, two 400-kw. three-phase alternators, switchboard, and sundries. 
(Section 2) The supply, delivery, and erection of a sub-station plant, 
consisting of three 150-kw. motor-generutors, two balancers, switch- 
boards, and sundries. (Contract B, Settion 3) The supply and deli- 
very f.o.b. at a European port of steel poles, cross-arms, insulators, 
copper wire, &c., for the high-pressure transmission line. (Contract C, 
Section 4) The supply and delivery f.o.b. at a Europeun port of arc 
lampe, iron ts, controlling apparatus, incandescent lamps and 
fittings. Tenders may be sent in for any or all of above three con- 
tracts. Specifications, drawings, general conditions, and forms of 
tender may be obtained from the Crown Agents for the Colonies, 
Downing-street, London, 8. W., on and after 7th inst., on payment 
of £2 for Contract A, £1 for Contract B, and £1 for Contract C. 
Sealed tenders, endorsed ‘‘ Selangor Electric Lighting Contract,” 
and addressed to the Crown Agents for the Colonics, are to be deli- 
vered at Downing-street, London, S. W., by 12 noon on Aug. 21. All 
information regarding above contracts is to be obtained from Messrs. 
Preece and Cardew, 8, Queen Anne's-gate, 8. W. 


RESULTS OF TENDERS. 


Bath.—The Corporation have placed a contract for 149 meters with 
Messrs. Geipel and Lange, Parliament-mansions, Westminster, at 
£558. 12s. M. 

Swansea.—The Corporation have accepted the tender of Callender's 
Cable and Construction Company for supply of the cables required in 
connection with the tramways. 

Warrington.—The Corporstion have accepted the tender of the 
British Thomson-Houston Company for 11 tramcars, with motors and 
electrical equipment complete, at £5,996. 

Walsall.— The Town Council have accepted the tender of Crompton 
and Co., at £322, for supply of я reversible booster and switchgear to 
be erected at the Hospital-street sub- station. 

Worthing.—The Corporation have, accepted the tender of Myles 
and Warner, Stalybridge, at £679, for erection of a circular brick 
chimney shaft for their electric generating station, High-street, 140ft. 
high from the ground level and 7ft. 6in. inside diameter at the top. 

Dundee.—G. H. Nicoll and Co., of Bank-street, Dundee, are the 
successful contractors for the erection of the electric generating and 
lighting plant at the new Dundee sanatorium at Auchterhouse, the 
contract amounting to about £1,000. The firm has also received the 
лм for the electric lighting of the municipal buildings, Broughty 

erry. 

West Ham.—The Council have accepted the tender of Witting 
Bros. for the supply of 50 tramcars, at £518 per car. The sub- 
contractors for the different parts are as follows: G. К. Milnes and 
Co., car bodies; Brush Engineering Company, trucks; British 
Thomson-Houston Company, controllers, Messrs. Witting Bros. will 
supply the motors themselves, 

Fulham.—The Guardians have accepted the tender of the Hart 
Accumulator Company for a sto battery required at the union 
electric lighting installation.—The Borough Council have accepted the 
following tenders in connection with the electric lighting extension 
scheme: New Conveyor Company, coal conveyor and bunker, £987 ; 
H. Windsor and Co., boiler seatings, £695 

London County Council —The Council have accepted the following 
tender for the work of laying the necessary stoneware ducts for the 


electric cables between the temporary electricity generating station to 


be erected at кошого Junction and the Tooting, etc., tramways: 
J. A. Ewart, Paddington, £6,173. 58. Mr. Ewart proposes to sub-let 
to Messrs. Hayward Bros. and Eckstein, Limited, the manufacture of 
the cast-iron materials required in connection with the work. The 
Council have also accepted the tender of C. B. Roberts and Co., Redhill, 
at £1,900, for the carrying out of certain alterations of and the making 
of additions to the present car-sheds at the tramways depót, Balham, 
in order to fit them for the accommodation of electrical cars. 
Brighton.—The Town Council have received the following tenders 
for installing electric light in the new wholesale vegetable market, 
and the performance of other works in connection therewith : 
C. G. Reed and Sons, Limited, North-street (accepted) ... 8137 10 0 


Н. J. Galliers, 21, St. James's-street ........................... 140 17 6 
Scholes and Son, 85, Corporation-street, Manchester .. ... 147 0 0 
W. Holmes, 39, Gay ville-road, Wandsworth Common, S. W. 155 10 0 
E. P. Allam and бо. 11, Hatton-garden, London, E.C... 157 0 0 
С. A. Purnell, 70, Warwick- road, West Ham, KE. 175 0 0 
Н. 8. Roberts, 12, Alexandra-road, Walthamstow, Essex 185 0 0 
G. Hignett and Co., 2, North-street Quadrant............... 209 11 0 


Rochester.—Mr. A. R. Bennett has made a report on the “р 
to establish a municipal telephone system for Kochester, Chatham, 
and Gillingham. He recommends a scheme of 600 lines, to cost 
£13,800, for the three places, estimated on the basis of £18 per line, 
and £3,000 for extra pipes and pole accommodation. The following 
tariffs he considers would meet the requirements of the сазе: 
£5. 7s. 6d. per annum for unlimited use, and £3. 10s. per annum with а 
toll of Id. per call. This is estimated to give a total annual revenue 
of £35,960, as against working expenses amounting to £2,820. 198. 8d. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Norwich.—The Corporation are making arrangements for taking 
over the electric light undertaking in the town. 

Glasgow.—A profit of £434 has been made on the past year's 
working of the municipal telephone undertaking. 

Salisbury.—New lightning conductors have been fixed to the spire 
and chief points of the roof of Salisbury Oathedral. 

Wombwell. — The Provincial Electric Supply and Traction 
Company sre applying for powers to supply electricity in the district. 

Rawmarsh.—The Board of Trade have deferred consideration of 
the Е of the revocation of the electric lighting order for six 
months. 

Electric Light Aots.—On the 22nd inst. the Electric Lighting 
Acts Amendment (Scotland) Bill was read a second time in the House 
of Lords. 

Dingwall —A special meeting of the Town Council is to be called 
to consider the question of the proposed installation of electric light in 
the town. 

Staftord. —The output of electricity for the last month showed an 
increase of 68:2 per cent. on the output for the corresponding period 
last year. 

Cheshunt.—The Urban Council is negotiating with the British 
Insulated Wiring Company as to the feasibility of lighting the town 
by electricity. 

Belfast.—Mr. P. C. Cowan held an enquiry on Tuesday into the 
ро: of the Council for sanction to a loan of £20,000 for electric 
lighting purposes. 

Rontgen Rays.—The Zriish Medical Journal is informed that 
complete Rontgen ray apparatus have been ordered st a cost of £68 
а set for all flagships. 

Farsley.—The Provincial Electricity Supply and Traction Oom- 

ny propose to apply for powers to supply electricity within the 

istrict Council's area. 

Sevenoaks.—The Kent Electric Power Syndicate, Limited, intend 
to apply for a provisional order to supply electricity for lighting 
purposes in this district. | 

Harrogate.—The Corporation have reduced the charge for electricity 
for lighting purposes to 3d. per unit after the second hour on the 
demand indicator system. 

Rugby.—It is expected that an enquiry will be held soon with 
reference to the Urban District Council's application to borrow 89,000 
for electric lighting purposes. 

Chester.—It is proposed to extend the electric light mains for 
supplying energy for public and privating lighting in Filkins-lane, 
Boughton, at an estimated cost of 8134. 

Tunbridge Wells.—The поце telephone system has made а 
profit on last year's working of £150. It has over 700 connections, 
and the maximum charge is £5. 17s. 6d. 

North Metropolitan Electric Supply.—In the House of Commons 
this week the Lords’ amendments to the North Metropolitan Electric 
Power Supply Bill were considered and agreed to. 

Fulmer.--The Uxbridge Electric Supply Company have given 
notice of an intended application for a provisional order extending 
their area of supply to Fulmer and Gerrard s Cross. 


Bournemouth.—The Telephone Committee of the Town Council 
have been authorised to obtain а report and estimate of the expense 
involved in establishing а municipal telephone exchange. 


Bingley.—The Town Council have refused their consent to the 
роо application of the Provincial Electric Supply and Traction 

ompany to obtain powers to supply electricity in Bingley. 

Outing.—On Saturday last the employés of the Hart Accumulator 
Company held their annua! outing at Epping, Essex. The weather 
was exceptionally fine, and a very enjoyable day was spent. 


Manohester.—The total cost of buildings and machinery at 
distributing stations and of subways for carrying mains from the 
Stuart-street generating station is estimated at about £250,000. 


Grangemouth.— Messrs. Crompton and Oo. have addressed a letter 
to the Corporation enquiring whether they ere prepared to enter into 
an agreement for the introduction of electric lighting into the town. 


Loughborough.—In the matter of the cxercise or transfer of the 
electricity powers of the Corporation the Electricity Sub-Committee 
have been instructed to take the matter into further consideration and 
report. 

Coronation Illuminations.— With reference to the forthcoming 
Coronation, Messrs. Johnson and Phillipe inform us that they have a 
stock of searchlights which may be hired for the occasion or purchased 
outright. 

Bideford.—Notices have been received of the intention of the 
Electric Supply Corporation and the Electric Supply and Traction 
Company to apply for provisional orders for lighting Bideford by 
electricity. 

Stourbridge.—The Ratepayers’ Association has adopted a resolution 
asking that before a destructor or electric light works are laid down, a 
public meeting shall be called to elicit the views of the ratepayers on 
the subject. 

The National Telephone Fire.—We are informed that the ful 
telephone service in connection with the London-wall exchange, which 
was recently burnt out, will probably ba available by the end of the 
present week. 
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Huddersfield. —The Town Council last week again discussed the 
pros and cons of municipal rersus national telephones, and after a 
four hours' discussion did not come to any final conclusion with regard 
to the matter. 

Westminster Electric Supply Co.—The directors of the West- 
niinster Electric Supply Corporation, Limited, have declared an interim 
dividend for the half-year ended June 30 last at the rate of 11 per 
cent. per annum. 

Share Market.— At the beginning of the week electrics were fairly 
steady, but yesterday there was a much improved investinent demand 
in the shares, and the tone was better all round, without, however, 
quotably altering prices. 

Maidstone. — An application is to be made to the Local Government 
Board for sanction to borrow £6,567 for electric lighting purposes. 
The electric light mains are to be extended from Tonbridge-road to 
Cornwallis-road at a cost of £112. 

Bath.—The,Baths Committee have decided to ask the Council at 
their next meeting to sanction an expenditure of £1,300, this to 
include the introduction of electric baths, the cost of renovations, and 
the installation of electric lighting. 

Watford.—The Urhan District Council have decided to apply for а 
provisional order for the further enlargement of their area of electricity 
supply. The surveyor is now engaged in preparing plans for the 
erection of a new generating station. 

Burslem.—The Potteries Electric Traction Company, Limited, 
have given notice of an intended application to the Board of Trade 
for a provisional order authorising the company to supply electrical 
energy for public or private purposes in Burlem. 


Cleckheaton.—An estimate prepared by Mr. Baker of additional 
money required for electrical purposes, amounting to £6,000, has been 
approved by the District Council, who have decided to appoint a 
manager of the works at a salary of £200 a year. 


.Wigan.—A sub-committee has been formed to appoint а new 
borough electrical engineer in succession to Mr. H. Collings Bishop, 
who, as noted last week, has been appointed borough electrical engi- 
neer and tramways manager at, Newport (Mon.). | 


Hult.—A brief and informal discussion took place at the last meet- 
ing of the Hull Guardian Society with respect to the telephone 
question, reference being made to the fact that the Postmaster- 
General has promised the Corporation their license. 


Swanage.— Notice has been received by the Urban District Council 
of the intention of a company to be formed to apply to the Board of 
Trade for a provisional order to supply electricity for all public and 
private purposes within the urban district of Swanage. 


Bexhill. — Application is to be made tc the Local Government 
Board for permission to borrcw £16,000 for electric light works, 
including new dynamos, switchboard, building for housing dynamos, 
and for oxtensions of mains, which have already been made. 


South African Telegrams.—The Postmaster-General announces 
that the restrictions on telegrams in code and cipher to and from 
Rhodesia, British Central Africa, Orange River Colony, Transvaal, 
Cape Colony, Natal, and St. Helena have now beem withdrawn. 


‘Anglo-American Telegraph Co.—The directors of this Company 
announce an interim dividend for the quarter ended June 30 last of 
158. per cent. on ordinary stock and 30s. per cent. on preferred stock, 
placing £6,000 to credit of renewal fund, and carrying forward £2,727. 


Bray.—On Thursday last an enguiry was held into the proposed 
expenditure of a sum of £7,000 in connection with the electricity 
үк of the Urban Council. The proposed extensions were 
раш y Мг Robert Hammond, the consulting engineer to the 
scheme. 

Midsomer Norton.—The Urban District Council have received 
notice of the intention of a syndicate to apply to Parliament for 

wers to establish an electric power station for the Radstock coal- 

elds, and to supply power to districts within а 75-mile radius of 
Radstock. 

Huddersfield Telephones.—The Corporation have abandoned 
their original idea of establishing a municipal telephone exchange, and 
have decided to enter into an agreement with the National Telephone 
Company for the laying of underground wires within the borough for 
а period expiring in 1911. 

Wireless Telegraphy.—A station for wireless telegraphy is to be 
established shortly at Gottingen, in the grounds of the Geo-Physical 
Institute on the Hainberg. Experiments ure to be made in connection 
with the observatory at Uslau, and with another station to be erected 
at the summit of the Brocken. 

South London.—At the directors’ meeting held on the 17th inst. 
of the South London Electric Supply Corporation, Limited, the 
accounts were submitted for the half-year ended June 30 last, and 
showed a profit of £2,548—against a loss of £791—for the corre: 
sponding six months of last year. 

Beokenham.—Notices by the Blackheath and Greenwich Electric 
Light and the Lewisham and District Electric Supply Companies, 
Limited, of their intention to apply to Parliament for provisional 
orders to supply electricity within the district of Beckenham have been 
submitted to the Urban District Council. 

Sandbach.-—A public mecting was held on Friday to consider the 
desirability of establishing a telephone exchange. After some discus- 
sion, it was decided to communicate with the Postmaster-General 
informing him of the number of probable subscribers, with a request 
that an exchange might be opened at the earliest possible date. 


Worsley,—The Lancashire Electric Power Company has asked the 
Urban Council if they are prepared to treat for the supply of current 
in bulk, promising that they can place the Council on terms of equality 


with Manchester and Liverpool without risk of logs. An Electricity 
Committee has been formed to interview the company’s representative. 

Aylesbury.—The Board of Trade have decided to grant an extension 
of the Aylesbury electric light order of 1899 for a further period of 
12 months from June 29, but if on the expiration of that period 
substantial progress has not been made in carrying out the order, the 
Board state that they will not be prepared to grant any further 
extension. 

London Gaszette.—The partnership existing between Е. S. Thomas 
and R. H. Stimpeon, trading as the Saxonia Electrical Wire Company, 
engineers and e кыш Boan Works, Roan street, Greenwich, has 
been dissolved by mutual consent. The business will in future be 
carried on by F. S. Thomas and S. T. Smith at the same address and 
under the same name of firm. 


—With reference to the pro 
electric lighting in the borough, the Council have come te an agree- 
ment with the Kensington and Knightebridge and Notting Hill 
Electric Lighting Companies, under which provision is made for the 
supply of electrical energy for. public purposes for a period of five 
years at the rate of 24d. per unit. 

Dawlish.-—We understand that the Urban District Council are 
favourably considering a proposal. from Messrs. Crompton and Oo. to 
pay the Council £200 towards the cost of obtaining a provisional 
order for lighting the town by clectricity, and to make an annual pay- 
ment of £25, the Council to have the option of taking over the under- 
taking at the end of a term of years. 


Morpeth.—In the House of Commons on Monday the examiners of 


extension of the 


Standing Orders had before them several local Bills, including those 
confirming electric lighting provisional orders granted to Morpeth, 
Ashington, Newbiggin, and Morpeth (rural). e examiners found 


that the forms of the House had been complied with, and ordered the 
Bills to be reported for second reading. 


Cerlisle.— The Electricity Committee has recommended the Cor- 
poration to vary the scale of rebates to consumers as under: lighting— 
up to 1,000 units per year, 5d. per unit ; above 1,000 and under 3,000, 
44d. ; above 3,000 and under 6,000, 44d. ; above 6,000 and under 
12,000, 44d.; over 12,000, 4d. Power—up to 50,000 units per year, 
2d.; above that number, special terms to be agreed upon. 

Margam.—The Electric Lighting Committee ot ahr having dis- 
cussed the proposed electric lighting scheme with Mr. Prussman, 
electric engineer, Swansea, and that they had instructed Mr. Prussman 
to prepare a scheme (leaving out the districts of Penycae from Tydraw 
Hill, bort Talbot) for submission to the Local Government Board, 
with an application for sanction to borrow the amount required. 


Grimsby.-—The report of the electrical engineer on the first year's 
working of the electricity undertaking since the tramway company 
commenced regular service shows that on the year's working expenses 
there was a gross profit of £16,000, or 3g per cent. on the average 
capital expended. Оп the capital account, however, there was а not 
deficit of about £2,000, with another £1,700 for preliminary charges. 

Boston.—A letter was read from the British Electric Traction 
Company at the last meeting of the Town Council stating that they 
had given the whole question of electric tramways and lighting for 
the borough careful consideration, and had come to the conclusion 
that the undertaking in Boston would not be a remunerative one. It 
was accordingly resolved that no further steps be taken in the matter. 
Cricket. —A cricket match was played on Saturday last at Clifton 
Junetion betweeen the Chloride Electrical Storage Company's Cricket 
Club and the Tudor Aceumulstor Company Cricket Club, which 
ended in а win for the Chloride, the result being Chloride 42, 
Tudor 34. After the match the Chloride Club entertained the 
visitors at tea, when hearty good wishes were exchanged between 
the teams. 


Eleotrically-Driven Machinery.—The Great Northern Railway 
Company have recently made provision at their locomotive works at 
Doncaster of a new locomotive erecting shop, which is 580ft. long and 
equipped throughout with electrically-driven machinery of the most 
approved types. The overhead electric cranes are capable of lifting a 
weight of 55 tons. For riveting and similar operations pneumatic 
tools are extensively used. 


Oban.—Mr. J. M. MacGown, Glasgow, has been appointed assistant 
electrical engineer at the Corporation electricity works. In connection 
with the electricity undertaking, the Council have decided to purchase 
sundry testing instruments at an estimated cost of £100. The agree. 
ment between the Council and the British Power, Traction, and 
Lighting Company, Limited, with reference to the electrical storage 
batteries contract, has been signed. 

Brentwood.—The Provincial Electric Supply and Traction Com- 
pany inc. ani notice of intention to apply for a provisional order 
authorising the supply of electricity for electrie lighting and other 
purposes in Brentwood, the Urban District Council have come to the 
conclusion to apply themselves for a provisional order with the same 
object. A public meeting is to be held early in August to take the 
opinion of the district on the subject. 

Dundee.—The electric light mains are to be extended to Magdalen 
Green, A proposal was made at a meeting of the Tramways Committee 
this week to furnish extensive coal storage accommodation at the olec- 
trical generating station. After discussion, it was remitted to the 
convener, the manager, and the city architect to examine the site and 
to report. It is stated that thesmoke nuisance at the electricity works 
has been largely abated by the use of a mixture of coal and coke as 
fuel. 

St. James's and Pall Mall Electric Light Co.—The directors 
have declared the following interim dividends for the half-year ended, 
June 30, 1902: at the rate of 7 per cent. per annum on tlie prefer- 
ence shares and at the rate of 10 per cent. per annum on the ordinary 
shares, The amount of electricity sold for the quarter ended Mid- 
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oduce 


summer, 1902, is returned at 1,420,683 units, estimated to 
„for 


£24,270, as inst 1,115,595 units, which produced £19, 
the corresponding period of last year. 

Tadcaster.—A Bill to confirm provisional orders granted by the. 
Board of Trade to the Tadcaster Electricity Supply Company and to 
the West Riding Tramways and Electricity Supply Company to supply 
electricity for lighting purposes respectively to caster and district 
and Pontefract and district has passed the examiner of the House of 
Commons, before whom proof of compliance with further Standin 
. Orders was given. The Bill, which has already passed the Lords, wil 
eonsequently be read a second time in the Commons. 

Cardiff.—The electrical engineer has informed the Lighting Com- 
mittee that the Ely “р Works Company have repo themselves 
to be wellsatisfied with the electric lighting of their premises, and 
that they found it to be better and cheaper than gaslight. The 
engineer further reported that the proprietors of the South Wales 
Daily News were prepared to work their printing machines with 
electrical power, conditionally on the Corporation undertaking to run 
a short independent main to avoid risk of a general breakdown. 

Bermondsey.—It was officially stated at the last meeting. of the 
Borough Council that the provisional order sanctioning the extension 
of the Council’s electric lighting undertaking to other parts of the 
borough in addition to the parish of Bermondsey, has passed the com- 
mittee of the House of Lo It was resolved to charge consumers 
using penny-in-the-slot meters 64d. per unit for electric light, to 
include meter rent. The Electric 
since the opening of the undertaking 6,011 tons of refuse have been 
consumed, being the total amount available. 


Society of Model Engin 


this society paid a visit to the Rugby works of Messrs. Willans and 
Robinson, Limited, the well-known makers of high-speed engines. 


The Senor NUIT of inspecting such a well-organised and up-to-date 
establis 
evinced great interest in the tools and methods adopted to secure the 


accuracy of workmanship and 5 ity of parts for which 
e 


il 
this firm has so excellent a reputation. party were subsequently 
received by Mr. Lazenby on behalf of the firm, and entertained to tea. 
London County Council.—At their usual weekly meeting on 
Tuesday the County Council 
contracting a loan of £6,000 for electric lighting purposes. 


mains along portions of Black Horse-yard, Rathbone-place, Oxford. 
street, Newman-street, Castle-street t, Wells-street, and Maryle- 


bone-passage, was received from the Metropolitan Electric Supply : 


rtions 


Company ; and of intention to lay low-tension mains along 


of Willowbrook-road and Sumner-road from the County of London and 


Brush Company. | | 

Longton.—The ао Committee have reported that the electric 
lighting station has secured 50 consumers, and that the maximum 
demand has reached 56 kw., against an output capacity of 150 kw. 
Thie compares very satisfactorily with the commencement of other 
stations. 
78. 5d., the interest on capital £357. 4s. Ad., and tho proportion of 
sinking fund £274. 5з. 6d., leaving a deficiency of £249. 2s. 5d. То 
this must be added the accumulations of interest previous to the start- 
ing of the station, amounting to £177. 9s. 5d., making the balance to 
carry forward £426. 11s. 8d. 

Lowestoft.—The staff ef the Corporation electricity works had 
their annual outing on Wednesday, the 16. The steam yacht 
** Atalanta " was chartered for the day, and conveyed the party up the 
Broads as far «s Buckingham Ferry, where various sports were held. 
Luncheon was served aboard, and after & most enjoyable time the 
return journey was made, the party arriving home early in the 
evening. The electrical engineer reports that there are now connected 
to the mains 256 consumers, representing a total of 12,285 8.с.р. 
lampe. The number of 8-c.p. lamps connected during the last month 
was 500. This includes a 74-h.p. motor connected. 

City of London.—The electrical engineer, Mr. Voysey, has sub- 
mitted a report to the Court of Common Council relative to the assist- 
ance required for carrying out the work ’of meter testing, under the 

ments made between the Corporation and the undertakers under 

e City of London electric lighting orders. Asa result the Streets 
Committee have been authorised to appoint one assistant at £200 a 
year, and seven men whose wages will not amount to more than £600 
рег annum. These amounts will be refunded to the Corporation under 
the agreement. А proposal to expend £700 on the installation of 
electric light at the bits schools has been referred back to committee. 

Electrical Enterprise in Roumania. The German Chamber of 
Commerce for Roumania announces that a number of important 
contracts for the establishment of electrical installations in Roumania 
have just been concluded. In addition to several private plants of a 
comprehensive character, agreements have been entered into for the 
erection and equipment of municipal electric lighting stations at Con- 
stantza, Bacau, and Tirgovist, whilst the conclusion of a similar 
contract for the town of Roman is impending. The largest share of 
the work has been placed with German firms, but notwithstanding 
this, coinplaints are being made that the German companies pay little 
attention to the conditions prevailing in Roumania. 

Tiverton.—An offer has been received by the Town Council on 
behalf of а company to take а lease of the Council's electric lighting 
provisional order. A notice hasalso been given bya eompauy of intention 
to apply to the Board of Trade for the grant of & provisional order for 
the purpose of supplying electricity in Tiverton. With a view to 

nting a report to the Council as to the best method of providing 
an installation in the town, the Electric Lighting Committee recom- 
mend that the borough surveyor should visit some towns where various 
methods of generating electricity have been tried, and at the samé 
time to interview the Board of e and explain what the Council 


are now doi 


Lighting Committee report that. 


eers.—On Thursday, July 17, a party of 


ent was fully taken advantage of by the members, who. 


to the Battersea Borough Council. 
Notice 
under the Electric Lighting Acts of intention to lay high-tension 


The working profit for the half-year amounts to £382. : 


in order that the Board might not cancel the provisional 
order granted to the Council in favour of any company. 


Heckmondwike.—Mr. Е. Н. Tulloch, an inspector of the Local 
Government Board, held an enquiry at Heckmondwike on Tuesday 
respecting an application by the District Council for sanction to borrow 
£6,500 for extending their electric plant. The evidence showed that 
the Council have an agreement with the tramway company serving the 
district to supply them with energy. It was also shown that the 
demand is already such that an extension of plant is indispensably 
necessary apart from the requirements of the electric traction com- 
pany, the power of the present works being only sufficient to supply 
current to 5,927 lamps. To supply a total of 9,000 lamps required, 
it is proposed to instal another 150-kw. generator, this making ‘a 
complete installation of 300 kw. There was no opposition. 


Ham —An electric light main is to be laid in Dunboyne- 
street at a cost of £175. With reference to tho lighting of High- road, 
Kilburn, by are lampe, the committee report having considered the 
plan submitted by the Willesden Urban District Council showing the 
position of the ested lamps to be erected upon the Willesden and 
the Hampstead sides of the High-road. The committee have conferred 
with Willesden upon the subject, and they recommend that, subject to 
а proper agreement being entered into between Willesden and Hamp- 
stead, the Hampstead Council do light with arc lamps the whole of 
the Hampstead side of the High-road, Kilburn, Shoot-up-hill, and 
Cricklewood, from boundary to boundary. The work will involve а 
capital expenditure of £3,086. Tenders for the necessary plant and 
works will shortly be invited. | 

Stook —The Stock Exchange Committee has “ошо 
Aug. 7 as special settling day in the following concerns : the Bourne- 
mouth and Poole Electricit Supply Company s provisional certificates 
for 7,500 6 per cent. cumulative second preference shares, Nos. 15,001 
to 22,500; and the Charing Cross and Strand Electricity Supply 
Corporation's 40,000 City 3 43 per cent. cumulative pre- 
ference shares of £5 each fully paid, Nos, 1 to 40,000. Applications 
havo been made to the committee to appoint a special settling day 
in and to grant a quotation to the Colombo Electric Tramways and 
Lighting Company's 5 per cent. first mortgage debenture stock ; and 
the Urban Electric Supply Company's 30,000 5 per cent. eumulativé 

reference shares Nos. 50,001 to 80,000, and 30, ordinary shsres 

o8. 8 to 30,007 (renewed application). 


Twickenham. —The electric light station, whish has been erected 
off the Edwin-road by Edmundeons’ Electricity Corporation, for the 
supply of electricity in Twickenham was formally opened on Monday 
this week. The electrical plant installed at present consists of two 
150-h.p. engines, but these will subsequently be supplemented by a 
300-h. p. and a 600-h.p. engine. The equivalent number of 8.c.p. 
lamps connected to the mains is 5,000, and the first installation is 
amply sufficient to meet present requirements. The boilers, which are 
of the water tube type, are installed in a building at the back of the 
engine- room. The company's mains are laid in almost all the prineipal 
streets of the parish from Strawberry Hill to Richmond Bridge, and 
branch roads will be connected as soon as applications are received 
from the residents for the wiring of their premises. The town hall 
is also connected. | 

Edinburgh.—Tho installation of the eléctric in the Museum. of 
Industrial Arts and Science in Edinburgh has just been successfully 
completed. Н.М. Board of Works entrusted the preparation of the 
specification and supervision of the work to their electrical advisers in 
Scotland—Messrs. Buchan and Hogarth, of Edinburgh—and we under- 
stand it is one of the most complete installations in the country. -For 
lighting the great halls 92 lampe of 1,000 c.p. each are suspended from 
the roofs. e floor lighting of these halls 1s supplemented by 32 
inverted-type arc lampe, suspended from under the first-floor galleries. 
These have been specially designed, and are also used for the illumina- 
tion of the various floors of the east and west wings, in which other 
40 are used, and have proved very successful. sides about 600 
incandescent electric lamps of ordinary type for workshop, store, 
office, and police service, about 50 lamps of the new Nernst 1902 

ttern have been installed for the illumination of the main corridors, 

he contract was carried out by the National Electric Wiring 
Company. 

Brighton.—Electric light mains, involving a total cost of £255, are 
to be laid in the neighbourhood of Kensington-street. The Telephones 
Committee will shortly submit a full report to the Council on the 
subject of municipal telephones. In the meantime the Tramways 
Committee have been requested to prepare their specifieation for laying 
the tramway lines on the Old.steine and London-rcad to include 
provision for the laying of telephone cables on such routes. The 
statement of accounts for the electricity undertaking for the year 
ended March 31 last shows that before deducting the interest and 
sinking fund on (1) the capital expended on the new power station 
being erected at Southwick (£28,162) ; (2) part of the capital expended 
in building the new storehouse in Bedford-street (£160) ; and (3) the 
fees of the consulting engineers in superintending the Southwick 
works (£400)—the result of the year's trading was a net profit of 
£1,412. The effect of the Town Council’s decision that the above 
charges should be paid out of the year’s revenue, instead of being 
debited to capital, has been to turn the above profit into a deficit 
of £168. A 

Newton Abbot.—The Electric Supply Company have written th ' 
Urban District Council to the effect that they have provided for a 
main for supplying all the liouses їп Courtenay-park with electricity 
and are arranging to supply Devon-square. Practically they will be 
prepared to supply any premises within & reasonable distance from the 
centre of the town. As to public lighting, they are prepared to offer 
the Council considerably more light for the same money that they 
are paying at present, or to give practically the same light at a reduced 
cost. They enclosed tracing showing position of 16 are lamps, which 
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they would light the centre of the town. Їп the rest of the 
streets they offer to erect 25-o. p. incandescent lampe, increasing 20 of 
them to 50 c.p. in points to be selected by the Council. Of these the 
whole of the ра 50 of the 25-c.p. would be alight all night. 
The others would be kept alight half the night. The total cost would 
be £781 per annum. For this amount, which they belicve is about 
what the Oouncil are at present paying, the company will undertake 
to supply 21,500 c.p. illuminant, as чү 5,000 o. p., the estimate of 
the illuminating P sida) of the present lamps. The subject was referred 
to the Lighting Committee. | 

Liverpool—On Wodnesday Major С. E. Norton, R.E., held an 
enquiry on behalf of the Local Government Board into an application 
by the City Council for sanction to borrow £300,000 for the purposes 
о 


the electric lighting undertaking. The deputy town clerk explained, 


that the money was required for providing plant snd extending the 
works in connection with the electric lighting. At the time of the 
transfer of the undertaking in 1896 to the Corporation the output was 
1,552,000 units ; and in 1900 it had inc: to 114 million units ; 
and in 1901 20 million units, while this year the estimate was put at 
221 million units. In order to keep pace with the demands con- 
siderably capital expenditure was yet to be incurred. The total 
expenditure to date was £1,200,000. Since the time of the 
transfer the charges for electric lighting had been considerably 
reduced. At the outset the price for lighting was 74d. per unit 
and for power 6d. per unit. The charges for lighting now were 
344. per unit up to 5,000 units per quarter, and for supplies beyond 
that 50. per unit. Аз regarded о the present charge was 2d. п 

to 5,000 units, and beyond 144. per unit. They commenced vith 
1,500 consumers, and the number now was 4,058. The number of 
lamps supplied when the undertaking was transferred was 52,490, and 
at present it reached 190,041. Mr. А. B. Holmes, electrical engineer, 
submitted drawings and schedules of the proposed new stations. He 
stated that they would not have to purchase land, as the proposod 
sites were already in the ion of the Corporation. "There was no 
opposition to the spplication, and the enquiry closed. 


Mid-Wales Telephonos.—4A week or two ago a deputation waited 
upon the Postmaster-General to ask for further concessions in regard 
to the proposal for the establishment of the trunk telephone through 
Mid-Wales from Welshpool to Aberystwyth. The chief requests were 
that the guarantee, amountin 
be reduced, and that in consideration of the thin population of the 
district the local free areas should be extended. A reply has now 
been received from Lord Londonderry. As regards the suggestions 
named, the Postmaster-General regrets that he is unable to meet the 
wishes of the deputation, and points out that the conditions of the 
guarantee are similar to those in operation in other parts of the kingdom, 
and that the pro circuits entail an ЧАН 
makes a loss to the Exchequer almost inevitable. The area propo 
for Newtown, Montgomery, and Welshpool comprises about 7⁰ square 
miles, whilst that for Machynlleth, Towyn, and Aberdovey is larger 
than most existing areas. If, however, the guarantee should cover 
extensions to Llanfyllin, Corris, Aberllefent, Barmouth, and Dolgelley, 
the Postmaster-General would be prepared, if desired, to rearrange the 
proposed new areas as follows: (1) Welshpool, Montgomery, and 

nfylin; (2) Newtown and Llanidloes; (3) Machynlleth, Aber- 

dovéy, Towyn, Corris, Aberllefent, Dolgolley, and Barmouth. He 
would not enlarge the Oswestry or Aberystwyth areas. The extension 
to Corris and Aberllofeni would be from Machynlleth. The Machynlleth- 
Corris section would require a guarantee of £30 per annum, and the 
Corris-Aberllefeni section a guarantee of £10. А direct circuit 
between Welshpool and Oswestry would require & guarantee of £125 
per annum. 

Swansea.—Mr. Prussman, the electrical engineer, submitted s 
report to the last meeting of the Town Council showing that the 
number of consumers now on the books is 227, the number of lamps 
27,571, number of consumers actually connected to the mains 196, 
number of consumers applying since last report five, the number of 
equivalent 8-c.p. lampe applied for since 480. The progress made is 
entirely satisfactory, and three more motors have been applied for. 
The incandescent street-lighting still gives a certain amount of trouble, 
апа the oost of maintenance of the automatic switches is somewhat 
high. The whole of the Coronation installations in the town were 
entirely satisfactory. The engineer advises the Council to hire or 

rchase temporary plant until the up tat of the. new machinery. 
Fhe Westinghouse "i ren had sent drawings, but these are being 
constantly amended. The foundations cannot be done until certain 
information from the Westinghouse Company isforthcoming. He believes 
that the company will not be able to fulfil their contract by Aug. 31. 
At last week’s meeting of the Telephone Committee, a letter was read 
from the Postmaster-General regarding the notice sent out by the 
Corporation stating that subscribers to the municipal exchange before 
March д1, 1902, should have the use of the telephone free for three 
months after the establishment of the exchange. The letter pointed 
out that this course was inconsistent with the terms of the license. 
With regard to this matter, Mr. Bennett, who had been consulted as 
to the establishment of an exchange, said the Post Office allowed free 
service until the exchange was an effective one. The committee 
decided to conform to the Postmaster's lations, and not charge the 
subacribers prior to the formal opening of the exchange, which would take 
three months from the start of the work. It was also decided to 
get the plans and specifications out at once, so that tenders can be 
advertised for. 

Premier Electric Lamp.—A visit was recently made to the works 
of the Premier Electric Lamp Company at Huyton (Quarry, Liverpool. 

From а description of the same appearing in one of the local epus 
we gather that the following is the process adopted 1n the manufacture 
of the Premier lamp. А very fine paper, which is obtained from 
Sweden, is first reduced to pulp by immersion in a chemical solution. 
The pulp is then placed in a glass veesel with an exhaust pump 


to an annual charge of £655, should 


y heavy cost, which . 


attached. Here the air and gases are extracted, after which the pump 
is reversed, and the р lp is foreed through а very thin hole in the 
bottom of the vessel It eme as & thread of clear gelatine. 
This thread is passed round а drum, on which it dries, thereby reducing 
itself to about half the size. It is then ready for conversion into 
filaments. The threads are made up into bundles of 25 of uniform 
length. Each bundle is fixed on а carbon frame in such a way 
that no thread overlaps another. They are then packed in apes 
crucibles, and carbonised at a heat of about 1, eg. C. hen they 
come out of the crucibles they are easily detached from the frames. 
The filament at this stage is ready for fixing into the base 
of the lamp. This process, which is effected by the aid of 
мш, is well known, and need not be described here. The 
amp is next treated in а vessel containing hydrocarbon 

-& beautiful little instrument—which automatically secures 
that the lamp should glow just long de s to take up the 
required quantity of carbon from the gas to offer the proper resist- 
ance to the electric current. Each lamp in the later stages is made 
to glow, a wonderful flood of light being thereby thrown upon the 
fantastically shaped glass tubing. When the vacuum is complete a 
gas jet is brought to bear on the tube immediately below the bulbe ; 
this closes the tube. After the necessary sig and olassification 
according to voltage and candle-power have been done, the lampe are 
ready for the market. 

Fulham.—The borough electrical engineer reports that from 
June 30 to July 14, 1902, applications equivalent to 261 8-c.p. lampe 
have been received, making a total in all of 34,250 8-c.p. lamps ; 
and 456 services have also been completed апа connected to the mains, 
representing an equivalent of 19,584 сер. lampe. Requirements to 
the amount of £238 are to be obtained for the electric lighting and 
dust destructor works. At the last meeting of the Borough Council 
the consulting engineer submitted & satisfactory report on the differ- 
ence between the estimated and actual cost of destroying refuse. 
In his report dated March,.1896, he estimated that the destructor 
should burn the refuse at & cost of 1s. per load. The weight of the 
loads at that time averaged about 2lcwt. He has carefully examined 
Mr. Ferguson’s analysis of the cost of cremation, and he finds that his 
figures include a sum of £1,085. 13€. 3d., which was not included in 
the consulting p: dade estimate. This sum is made up of £326. 
148. 5d., being the wages of thc clinker-shifting gang, and £758. 
18s. 10d., being the cost of barging away the clinker. In his report 
in 1896 he recommended that the clinker should be disposed of by 
hydraulically pressing a part of it into psving blocks and grinding up 
the remainder into mortar in a mortar mill He still thinks that 
these operations should be carried out, and he is certain that the 
result would be a great saving of expense to the Council. Again, it 
should be borne in mind that, without any increase in wages, the 
present destructors are capable of burning rather more refuse than is 
at present supplied to them. Further, a proportion of the wages 
should be debited to the cost of the electric lighting scheme, because, 
undoubtedly, the destructor could be worked with less men than 
it is at present being worked if it were not necessary to E. 
up a steady supply of steam as well as to burn the refuse. He 
has not the least doubt but that if the cremation of the refuse 
were the only work of the destructors, it would be ible to 
burn the refuse at а cost not exceeding 1s. per load of 2lcewt. 
When the destruotor was taken over by the Council he reported that 
the cost of wages for working the destructor somewhat exceeded the 
maximum generated by the Horsfall Company, but that the steam 
raised by the destructor exceeded the guarantee by & very much 
larger amount, so that the net gain was considerably in favour of 
the Council. The saving in coal by the Council owing to the 
superior steam-raising capabilities of the destructor is not less than 
£700 per annum, so that taking everything into consideration it 
cannot be questioned Lut that the Council's destructor and boiler 
installation is a great success from the financial point of view. The 
above report was supplemented by one from the borough engineer, in 
which he stated that since the last meeting of the committee he had 
taken out three of the destructor furnace fronts and had put in new 
ones with the special firebrick blocks supplied by the Horsfall Company, 
and he hoped to have the whole of the new ones fitted during the next 
two months. All the boilers had been opened up and thoroughly 
cleaned. They had been inspected by the National Boiler and General 
Insurance Company, and they were all found in order. 


TRACTION. 


Naples. — А п electric railway is in course of construction up Mount 
Vesuvius. 

Rotherham.—The work of construction of the new electric tram- 
ways at this place has been commenced. 

Hastings.—On Monday in the House of Conimons the Hastings 
Tramways Bill was considered, and ordered for third reading. 

Birmingham. —The Corporation have approved the clauses in the 
General Purposes Bill in favour of municipalising the local tramways. 

Morley Light Railway.— We are informed that the British 
Electric Traction Company have not yet called for tenders for the 
construction of the above light railway. 

Accrington.—A conference of representatives from the three Cor- 
porations of Accrington, Rawtenstall, and Haslingden will be held soon 
with regard to the question of the tramway purchase. 

Donoaster.—Since the municipal electric tramways have been 
open—i.r., from June 2 last to July 12—the number of passengers 
carried has been 223,562, the receipts amounting to £929. 

Cleckheaton. A draft agreement has been drawn up providing for 
the supply of electrical energy by the Corporation for the working of 
the British Electric Traction Company's lines in the district, 
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Darlingten.—The Town Council have approved the plans for the 
proposed tramways. The plans have been drawn up in accordance 
with Prof. Kennedy's scheme which the Corporation have adopted. 

Cauaherwell.—The Borough Council have decided to apply to the 
Board of Trade for a declaration that the powers of the London, 
Camberwell, and Dulwich Tramways Company, Limited, аге at an end. 

Brentford.—' The District Council have resolved that steps be taken 
to enter opposition $9 the Bill of the London United Tramways Oom- 

ny 0 the House of Lords if found necessary in the interests of the 
ouncil. | 

Corea.—A British consular report from Chemulte, the capital of 
Corea, states that the electric tramway there now embraces a large 

rtiou of the city and suburbs, and the principal thoroughfares are 
it with electric light. | 

Metropolitan Railway.—The Company have announced a dividend 
at the rate of 24 per cent. for the half-year, carrying forward 
£20,000. The dividend on the surplus lands stock is at the rate of 
23 per cent. per annum. 

Central London Railway.—The Company have declared a dividend 
a dividend at the rate of 4 per cent, per annum for the half-year on 
the undivided ordinary, preferred ordinary, and deferred stocks, 
carrying forward 225,680 

Rawmarsh.—A petition against the Mexborough and Swinton 
Tramway Bill has te approved hy the District Council, and a 
deputation has been appointed to give evidence when the Bill comes 
before the House of Commons. 

‘Compensation.—The Under-Sheriff of Middlesex has awarded the 
freeholders of the Hermitage, Hampton Oourt, a property which has 
been compulsorily acquired by the London United Tramway Company, 
compensation to the tune of £3,300. И 

Farsley.—A dsputation from the District Council has been 
appointed to interview the Tramways Committee of the Bradford 
Corporation with the object of inducing them to reduce the fare from 
Thornbury to Stanningley from 2d. to 1d. 

Carlisle.—During the three weeks just ended, during which the 
races, the Coronation celebrations, and the Royal Show took place, the 
number of passengers carried by the electric trams in the city was over 
251,000, the highest number carriod in one day being 26,869. 

Motor 'Buses.—At the present time the London Road Car Com- 
peny are negotiating with an Anglo-American syndicate for the supply 
of electric motor 'buses, and should the trials prove satisfactory the 
Car Company will put a number of these vehicles on the streets. 

Shields.—In the House of Commons on Tuesday the North and 
South Shields Electric Railway Bill was considered, and а new clause 
was moved requiring the company to provide accommodation for the 
conveyance of bicycles. On а division the clause was carried by 
219 votes against 48. 

Beckenham.—The District Council in committee have decided to 
romote a Bill in the next session of Parliament to authorise them to 
y down and work electric tramways in the district, and the surveyor 

has been instructed to prepare а scheme with an estimate of cost in 
accordance with that resolution. 

Cardiff. —Although Sir Frederick Bramwell has been chosen to act 
as arbitrator between the Corporation and the company owning the 
tramways between Spotlands and Grangetown, all hope is not yet 
sbandoned that a settlement may be effected by private negotiation 
between a sub-committee of the Tramways Committee and the owners. 

Leeds.—A start has been made in the relaying of the rails for the 
electric tramways in Briggate. It is not expected that Briggate will 
be without its cars for more than a few days, but the present oppor- 


tunity has been seized to have all in readiness for the approaching 


Yorkshire show at Roundhay, when record traffic is anticipated on this 
section. 

Wigan.—The question of constructing the Library-street tramway 
has been referred to а sub-committee, with power to accept tenders for 
the necessary materials. The same sub-committee was appointed to 
consider and report upon constructing a tramway slong Warrington- 
lane and School-lane, and any other extensions they may think 
desirable. 

Presentation.—A presentation, consisting of a handsome marble 
timepiece and a pair of bronzes, has been presented by his late 
colleagues to Mr. F. Tyson, for the Pet six years chief electric engi- 
neer to the Hartlepools Electric Tramway Company, and who has 
been recently appointed chief engineer to the Great Grimsby Tramway 
Company. 

London United Tramways.—<A committee of the House of Lords 
on Wednesday began consideration of the proposals contained in the 
Bill of the London United Tramways Company, who seek powers to 
construct abont 15 miles of new tramways in Surrey. The measure 
has already passed а House of Commons committee with but slight 
emendment. 

Electricity on Steam Linos.—In regard to the report that the 
Lancashire and Yorkshire Railway Company are contemplating elec- 
trifying certain portions of their system in both Lancashire and York- 
shire, the secretary to tbe company has written, in reply to а Press 
representative, to the effect that no information whatever can be given 
on the matter. 

Blackburn.—During the week ending July 11 the passengers 
carried on the Corporation tramways numbered 152,214, and the 
receipts amounted to £860. 11з. 14., compared with 162,731 
passengers and £742. 10s, receipts the corresponding week of the 

revious year—a decrease in passengers of 10,517, but an increase of 
£118. 1s. 1d. receipts. 

Paisley.—The annual report of the tramway company for the year 
ending June was issued on Saturday. The year's revenue was £2,082, 
leaving a balance, which was put to reduce the amount at the debit 


| with the County Council & 


of revenue, which now amounts to 2581. Last year fewer passengers 
were carried than the preceding, but the éxpenditare was cut down. 
No dividend is recommended. 

Malaga.—We understand that the Municipal Council of Malaga 
have authorised the introduction of electric traction on the tramway 
system in the town. The present length of the system is about eight 
miles, but concessions have been granted for various extonsions. 
The company owning the tramways is a joint-stook company with 
headquarters in Brussels, Belgium. Н 

Battersea.—A recommendation from the Highways Committee was 
received at the Borough Council meeting on Wednesday in favour of 
the Council's consent being given to the construction of the proposed 
tramway in Battersea Bridge-road, but recommending that the County 
Council should be informed that this Council.cannot see their way to 
contributo towards the cost of the street widening. 

Bury.—A visit was paid to Wolverhampton last week by the whole 
of the members of the Tramway Committee, 5 by the 
borough engineer and the borough electrical engineer, for the purpose 
of inspecting the Lorain system of surface contact for electric tram- 
ways, which is in operation in that town. The foundation stone of 
the new tramcar depót in Rochdale-road was laid on Wednesday. 

Oesett. —Some time ago the Light Railway Commissioners refused 
to grant the Wakefield and District Light Railway Company permission 
to run electric trams from Ossett Market-place to Dewsbury, and as a 


| result the Ossett Town Council have now entered into an agreement 


with the company to support an application to be made by them to 
Parliament for the purpose of obtaining powers with the same object. 


Walsall —The Town Council have been asked to give the notices 
required by the Act of their intention to carry out the extensions of 
the trams to the surrounding districts. They have already settled . 

nd other authorities their contributions 
towards the widening of bridges, etc., which are involved. The station 
at Bloxwich for supplying additional current to the tramways is now 
completed and at work. 

Sheffield Corporation Tramways Employes’ Annual Exour- 
sion.—The annual excursion of the Corporation tramways employés 
took place on Wednesday to Edwinstowe. After tea the par 
adjourned to an adjacent field, where sports were held. Councillor 
Fenton presented the prizes, and expressed the pleasure it gave him to 
be present. The party, which numbered 300, left Edwinstone at 9.10, 
arriving in Sheffield an hour later. 

Stockport.—The Corporation tramways are now completed beyond 
Woodley to the Hyde boundary, and cars are running to the Hyde 
boundary at a fare of 3d. e agreement between the Hyde and 
Stockport Corporations and the other parties concerned has been 
approved, and the Gee Cross tramway scheme is to be completed not 
later than Oct. 13. This length—a little over a mile—will complete 
the tramway route between Hyde and Stockport. 

Brighton.—The Tramways Committee recommend that after the 
Royal assent has been received to the Provisional Order Bill, adver- 
tisements be issued inviting tenders for the construction of the pro- 
posed tramways in York-place, London-road, and Old.steine, Including 
the paving of the traoks with wood, subject to the condition that the 
execution of the work should not commence before Jan. 1, 1903. The 
total estimated cost of the new lines is put at £18,700. 

Dudley.— In reference to the prosecution at Dudley, referred to in 
our last issue, in regard to the use of double-decked cars, we under- 
stand that the regulation refers 20 light railways only and not to 
tramways. The Board of Trade had agreed to eliminate the objec- 
tionable clause before this prosecution was instituted, so that it 
will be impossible again to proceed even against the light railways 
on this score, and it has never had any application to tramways. 

Liverpool Overhead Railway.—Subject to final audit, the 
accounts of the Company for the past half year show an available 
balance of £9,293, and the directors have resolved to recommend 
payment of à dividend at the rate of 5 per cent. per annum on the 
preference shares and 1 per cent. per annum on the ordinary shares, 
against 2 per cent. per annum on the ordinary shares for the corre- 
sponding period last year. The balance carried forward is £3,793. 

Padstow.—Colonel Boughey, C. S. I., and Mr. Н. A. Steward, 
Light Railway Commissioners, held an enquiry at Padstow on Tuesday, 
an order кш been applied for by private landowners in the district 
to construct а light railway for the development and accommodation 
of the north coast of Cornwall from Padstow to Tr At the 
conclusion of the evidence Colonel Boughey said the Commissioners 
would be happy to submit the order to the Board of Trade for their 
confirmation. 

Barking.—The Light Railway Commissioners held an enquiry last 
week into the application of the Urban District Council for ап order 
to extend and amend the Barking and Beckton light railways order. 
The extension is proposed in order to enable the Council to join up 
with the electric systems at East Ham and Ilford. The line will be 
14 miles in length, and is estimated to cost £46,000 inclusive. The 
Commissioners stated that they were prepared to recommend the 
granting of the order. 

Dewsbury.—Several sections of the new tramways in Dewsbury 
and district are nearing completion. The double line in Halifax-road 
has been completed up to Healds-road, and the work of laying the line 
on the Heckmondwike side is well in hand. The lines from the Batle 
boundary to the bottom of High-street, Heckmondwike, are completed, 
and further operations have been commenced at the Liversedge 
boundary with Heckmondwike at Flush, proceeding on to the far side 
of Littletown. 

Portslade. The Urban District Council at а meeting on Tuesday 
considered the tramway question, and the respective merits of Hove 
and the tramway company for support. It was decided, after a lengthy 
deliberation, to postpone consideration of the matter until a later date,. 
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while the sub-committee, who presented a report at the meeting on the | 


conference which recently took place st Hove, were instructed to obtain 
whatever further information they could derive as to the proposals of 
both Hoye and the company. 

Bermondsey.—The London County Council have written the 
Borough Council asking whether they are in a position to supply elec- 
trical energy to the extent of about 3,000 h.p. for the purpose of 
driving certain sections of the London County Council tramways. The 
power would be required for temporary purposes only, and would not 

e taken for à longor period than 18 months. The town clerk has 
been instructed to reply that the Council have no energy to spare at 
present, but would be prepared to supply electrical energy on agreed 
terms for a permanency. 

Private Bills.—In the House of Lords the following Bills have 
been read a third time: North Metropolitan Tramways Bill, Oroydon 
and District Electric Tramways Bill, Metropolitan Railway Bill, 
Greenock and Port Glasgow Tramways (Extension) Bill, and Central 
London Railway Bill. On the 22nd, in the House of Lords, the 
Metropolitan District Railway Bill was read a third time, and the 
London United Tramways Bill a second time. In the Commons 
the Medway and Thames Canal Bill was read a third time, and the 
Aberdeen Suburban Tramways Order Confirmation Bill a second time. 


Tube Vibration Reduced.—The two trains propelled by the 
multiple-unit system now in use on the Central London Railway are 
said to have given entire satisfaction, the vibration having been almost 
completely done away with. Many more trains would by now have 
been working, but the Liverpool tunnel fire demonstrated tho neces- 
sity for the driving pert of the cars to be absolutely fireproof. In 
consequence tlie tube directors had to reconstruct several trains. 
It is hoped that а number of new trains on this system will be running 
by October. The cost of the transformation will, it is expected, be 
about £150,000. 


Birkenshaw.—There is some doubt as to whether the Bradtord 
Corporation intend to defer the extension of their tramways to this 
puce. Enquiry, however, has been made, and the fact appears to 
е that the Corporation have not decided what to do. It was stated 
at the last meeting of the District Council that if the Corporation are 
not willing to proceed, the British Electric Traction Company are 
willing to extend in the opposite direction to the city boundary. The 
feeling of members, however, appeared to be in favour of being served 
by the Corporation, and a deputation was accordingly appointed to 
interview the Tramways Committee on the subject. 

Swansea. —The question of the form of electric traction for tramway 
extension came up at the last meeting of the Electrical Committee. 
The chairman said, as one of the committee who visited the Tramway 
Exhibition in London, he had been impressed with the Kingsland 
surface-contaet system, and he suggested that a trial section of that 
system in Walter-road be laid. "The electrical engineer wanted to 
know something definitely, as it was no use going on with the specifi- 
cations of the overhead system if it was likely to adopt the Kingsland 
system. Eventually it was decided that the engineer proceed with the 
overhead specifications, reserving Walter-road for the Kingsland 
system. 

Amesbury.—A public enquiry has been held by the Light Railway 
Commissioners as to the Рбн аре of granting an application Бу 
the London and South-Western Railway Company for an order to 
authorise an extension from Amesbury to Bulford Camp of the Ames- 
bury and Military Camp Light Railway, already constructed, which 
branches off from the ordinary line of the London and South-Western 
Railway between Porton and Grateley. The line will be of ordinary 

uge, and is to be worked in the first instance as a steam railway, 
but with the consent of the Board of Trade the motive power can be 
changed to electricity. The total cost of the scheme is estimated at 
£25,000. 

Longton.—At the last meeting of the Town Council it was decided 
that it is desirable that clauses should be inserted in the North 
Staffordshire Tramways Bill now before Parliament providing for the 
joint purchase by the authorities interested of the company’s generat- 
ing stations, and that such purchase shall be optional only. The 
Council further decided to ask the British Electric Traction Gonipeny 
to continue the double line of tramways to be constructed at the 
Foley to the existing loop in Church-street. The company are now 
making experiments with different types of lifeguards, and in a few 
weeks they hope to be in a position to finally decide which is the 
most suitable guard to adopt. 

Wolverbampton.— Last week the electric cars commonced to run 
over the newly-constructed lines between Willenhall and Bilston. As 
a possible solution of the diffioulty with the British Electric Traction 
Company with reference to the construction of a short length of line 
connecting the tramways in the town with certain outlying districts, 
the Town Council on Monday resolved that a single line of track be 
forthwith constructed upon the Lorain system along that portion of 
the Bilston-road between Ettingshall-lane and Stowheath-lane, which 
is situate within the borough of Wolverhampton, provided that the 
Lorain Steel Company agree to the same conditions as at present 
apply to the other lines laid down by them in the borough. 

Nelson.—At the last meeting of the Tramways Committee it was 
decided to delay for the present the work of constructing the tramway 
from Nelson to Barrowford and from Nelson to Colne. So far as the 
Nelson Corporation and the Barrowford District Council are concerned, 
the question of terms has been practically settled, the only point at 
issue being as to the amount to be allowed Nelson in respect of the 
construction of the car-shed and the provision of cars. This point, 
however, has been referred to an arbitrator, with whose award both 
authorities have agreed to abide, so that there is nothing in the way 
of the agreement between the two bodies being signed, though the 
fact that it had not yet been signed is said to be the chief reason for 
the postponement of the scheme, 


New Issues. —The National Electric Traction Company, Limited, 
is offering for sale shares of the City апа Surrey Electric Railway 
Company, Limited, which has а capital of £150,000 in £10 shares. 
The pectus states that the compan is formed with a view to 
carrying out Acts of Parliament already obtained authorising a London 
electric railway into Surrey. The company incorporated by those Acts 
has secured the use of the terminus in King William- street, and about a 
mile of п railway, including а tunnel under the Thames already 
constructed. It is intended to apply for parliamentary powera to 
extend the route by lines running through Dulwich and Tooting and 
Norwood, Streatham, Croydon, Caterham, Westerham, and Redhill 
and Reigate. During the construction of the line 5 per cent. interest 
and a guaranteed bonus of 174 per cent. are payable hy the Ngtional 
Electric Traction Company, the contractors. 


Electric Signalling.—The electro-pneumatic signalling system, 
erected for the North-Eastern Railway Company at Tyne Dock by 
Messrs. McKenzie and Holland, of Worcester, has now been formally 
brought into use. The plant consists of two electro-pneumatic frames 
one of 71 levers апа the other of 35 levers. The work of pulling over 
or throwing back the switches is done by a small air motor fixed close 
to the signal or switch operated, whilst the valves controlling the 
supply of air to these motors are opened by an electromagnet. Hence 
the levers in the cabin are really electric switches, and the signalman 
is thus relieved of the heavy manual labour involved in pulling over 
the signals. The principal duty of the signalman is merely to set 
the power in operation. Не pulls from a frame 4ft. high by 5ft. wide 
s small slide for a distance of about bin. This movement lets into a 


pipe connected with the machinery a current of air out of a reservoir, 


whieh sets the machinery in motion. 


Huddersfield.—As an outcome of the recent fatal tramway acci- 
dent at this town, the Tramways Committee have made several altera 
tions in the tramway lations. Among other things, it is decided 
that drivers of cars shall undergo a medical examination as to bodily 
fitness ; that a driver instructor shall be appointed ; and that a magnetie 
slipper brake of the kind recently tested on the Outlane section be 
fitted to all the new cars on order. The financial statement of the 
tramways for the three months ended June 30 Jast shows that on the 
sections worked by steam the receipts were £2,554 for 47,817 miles 
run, or 12:82d. per mile, and the expenditure £3,022, or 15°17d. a 
mile, thus showing a loss of £467, or 2:554. a mile. Included in the 
expenditure are suins for E fund, interest, depreciation, and com- 

nsation. The receipts on the electrical routes were £10,947 for 

24,203 miles run, or 11°72d. a mile, and the expenditure 511,275, 
ог 12:07d. a mile, a loss of £327, or Iod. a mile. In this case also 
sums have been set aside for interest and other charges. The total 
income from all sections was £4,834—£774 more than in the corre- 
sponding month of 1901. 


Aston.—A conference was held on Thursday last between repre- 
sentatives of the Tramway Committee of the Birmingham Corporation 
and the Aston District Council. The object of the meeting being to 
ascertain whether the Birmingham authorities would be prepared to 
transfer to the Aston Council the deiade at present 3 by the 
Birmingham and Aston Tramways Company, and also whether, in the 
event of this being agreed upon, they would permit electrie traotion to 
be adopted throughout the line of route from the Old- square to the 
terminus of the Aston section. It is an open secret that the British 
Electric Traction Company are anxious to acquire the tramways in 
Aston. After a considerable time tbe representatives dispersed without 
coming to any final decision. It is understood, however, that the 
will resume their deliberations at an early date, and that the British 
Electric Traction Company, assuming they are able to acquire the 
Aston route, will approach the Erdington District Council with the 
object of working the lines in that area also. The ultimate object of 
this is to secure a through route to Sutton Coldfield, and then to work a 
палеа оду from the agricultural district lying between Sutton and 
Lichfield. 


Electric Launch.— An interesting trial run of an electric launch 
took place on Sunday, the 13th inst. This launch was built by the 
Thanies Ag eren s Company, Limited, whose chief offices and 
works are at Weybridge, and is a very smart-looking pinnace, 32ft. 
long, intended for use in the Bay of Naples. She is fitted with а 
©“ Beevor- Edwards motor, and a battery of 44 Leitner cells, manu- 
factured by the Accumulator Industries, Limited, Woking, and is 
also fitted with W. Rowland Edwards single-lever launch gear. With 
this gear a single lever, coming up through the floor of the boat, is the 
only visible machinery. It is an extremely simple arrangement, and 
the following are theclaims made for iz : (1) the motor alwaysrunning 
in one direction, the irritating trouble with the brushes is completely 
avoided ; (2) there being only one contact necessary, a complicated 
switch is not required, therefore there is no chance of trouble from 
burnt contacts ; (3) the cells being always in series are worked - 
fectly evenly, and cannot suffer, as cells usually do in electric аша, 
from having to be put in parallel for half speed. The launch is 
designed to run 40 miles on one charge at seven miles per hour, and in 
the trial run on the 13th she did this very comfortably. A number of 
the company's and private boats are now fitted with this gear, and 
we understand the company have nearly completed a 32ft. pinnace for 
the Natal Government. 


Rowley.—A conference has been held of representatives of the 
Brierley Hill, Quarry Bank, and Rowley District Councils with refer- 
ence to the proposal to construct а light railway from Brierley Hill to 
Cradley Heath. A resolution was erat agreeing to the advisability 
of providing the light railway, and it was further decided that the 
cost of the application, construction, and maintenance should be 
borne jointly by the local authorities in proportion to the mileage ; 
that the joint body for working the same should have representation 
according to the same proportion; and that the profits should be 
similarly divided. The committee had approved of the resolution, 
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The British Electrie Traction Company have addressed a letter to 
the Rowley District Council, stating that an application is now 
pending to the Board of Trade for permission to operate light 
railways with upper-decked gars, so that the tramways and mut 
railways might each be served with the same type of cars. The 
Council have decided to oppose the application on the ground that 
double-decked cars would be dangerous in Rowley, and it was further 
decided to communicate with the traction company with а request for 
the trains to travel at about four miles an hour on market days at 
Cradley Heath, the present rate of speed being considered dangerous. 


Aberdeen. —The return of the traffic on the Corporation tramways 
for the week ended July 12 shows that the receipts amounted to 
£1,109, compared with £940 for the corresponding week last year, 
an increase of £160. The Corporation tramway accounts for the 
year, from May 31, 1901, to May 51, 1902, show a revenue of £37,931. 
17s. 9d. The average income per mile is given at 10:24d. for horse 
traction and 12:85d. for electric. Against this inoome of £37,931. 
178. 9d. the working expenses amounted to £26,577, which leaves a 
profit on the actual working of £11,354. 16s. 2d. to be carried to the 
net revenue account. This total of £26,577. 1s. 7d. for working 
expenses includes £8,874. 3s. 6d. for traffic expenses, salaries, cloth- 
ing, tickets, and the like, and £9,817. 6s. 9d. the cost of horse 
traction. The average cost per mile for horse traction is сохан at 
4:65d. and for electric traction at 2:28d. The £11,354. 16s. 2d. 
of profit carried to the net revenue account is disposed of as 
follows: interest on mortgages, loans, etc., £6,111. 118. 14.; 
сео, £1,599. 18s. 14. ; amount written off preliminary 
aud parliamentary expenses, £734. 38. Ad.; carried to credit of 
sinking fund, £1,201. 2s. 2d.; and to credit of renewal account, 
£1,708. 1s. 6d. A very interesting table embodied in the report 
gives the details of the traffic returns week by week for tho year to 
May 31 last The high-water mark was reached in the week ending 
July 27 of last year, when the weekly receipts amounted to £1,064. 
8s. 8d., representing 245,621 passengers carried. The totals given are: 
mil covered in the year was 794,641, and number of passengers 
9,099,715 ; 506,574 miles were covered by horse traction and 288.007 
by electric traction, and of the 9,099,715 passengers carried, 4, 138, 807 
were by horse traction, bringing in £21,614. Is. 4d. ; and 4,965,908 
by electric traction, bringing in £15,421. 16s. 6d. "The receipts work 
out at an average of something over £715 per week, but the weekly 
receipts fluctuated greatly between £550 and £750 in the winter time 
to from £750 to £900 in the summer. 


Subways and Tramways.—The London County Council Subways 


and Tramways Bill was before the Select Committee of the House of 


Lords presided over by Earl Yarborough on Monday. There was 
only one petition against the Bill, that of the Great Northern and 
Strand Bailway Company. Mr. Erskine Pollock, K.C., for the London 
County Council, “р ined that the Bill was promoted to authorise 
the construction of а subway for an underground shallow tramway 
from the tramway junction at Southampton-row and Thoobald's-row, 
under High Holborn and the proposed new street to the Strand- 
crescent. The subway could also be used for laying pipes, electric 
light, and other mains, and so do away with the constant tearing up 
of the streets to get at the pipes. is in itself would be a t 
advantage when it was remembered that the loss occasioned by pulling 
ар the streets in London was estimated at over two millions annually. 

e subway would be constructed at the same time as the new street. 
Although such а scheme was a new one in London, it had been tried 
with very great success in Paris, New York, and Boston, U.S.A. 
The figures with regard to Paris were very startling. In that city 
the subway was 8j miles long, and had only been opened about 
10 months. During that period it had carried over 404 million 
passengers. At Boston, where five miles of subway was opened, at one 
station alone—Park-street Station—274 million passengers had been 
deposited within the year. That was very nearly approaching the 
total number of passengers who were deposited at Waterloo Station. 
Evidence having been given in support of the Bill, Mr. Balfour 
Browne, K.C., said he did not appear for the purpose of really opposing 
the Bill. Under an Act of 1899 the Great Northern Railway Company 
had power to construct a tube along the same route as the proposed 
subway, but thé London County Council had the power to prevent its 
oonstruction until the new street was completed. The London County 
Council .efused to give up that power unless a large sum of money was 
handed over. That, he submitted, was unfair. The Great Northern 
Company did not ask Parliament to refuse its sanction to the con- 
struction of tlie subway, as it was in the interests of the publie. What 
it asked was that the London County Council should give up their 
veto. Eventually the committee found the preamble of the Bill 
proved. 

Tramways and Improvements in London. —The Bill promoted 
by the London County Council authorising the construction of electric 
tramways in London and various street improvements came before the 
House of Lords Committee presided over by the Earl of Yarmouth this 
week. Mr. Erskine Pollock, K.C., in opening the case for the Council, 
explained the mature of the powers sought. The only opposition, 
which came from frontagers and property owners, was to tramways 
numbered 5 and 16. e first-mentioned would begin near the 
Broadway and proceed down Fulham Palace-road, cross Putney 
enn and terminate in а bay in the Lower Richmond-road. It 
would be a double line 2 miles 5 chains in length, and would be 
worked by the conduit system. Ава part of the scheme it was pro- 
posed to widen а certain portion of Fulham Palace-road and Church- 
street, Fulham, and towards these improvements the Fulham Council 
had d to contribute £30,000, that being about a third of the esti- 
mated total cost. For about 200 yards the line would come within the 
9ft. бір. limit from the footway. From the entire cost the surveyor 
estimated a recoupment of £357,000 from the sale of surplus lands. 
Tramway No. 15 would begin from the existing line down 
Camberwell-road, run down umark.hill and Grove-lane, and 


terminate in  Lordship-lane, near the existing lines of a 
company which had powers to run to the Crystal Palace. This 
new line, with the short spur line 15 A, was promoted at the 
direct request of the Camberwell poronga Council, who had repre- 
sented the advantage it would offer toa large artisan population at 
East Dulwich. The route crossed Dog Kennel-hill, which had a 
gradient so steep that it was impossible for horse traction. In con- 
nection with this tramway, widenings of- Denmark-hill and Lordship- 
lane would be necessary at a cost of £78,900, to which the Camberwell 
Council would contribute a third. The petition of the frontagers and 
owners contained allegations of а general character that property 
would be depreciated, and that the semi-rural character of Denmark- 
hill would be destroyed. No doubt the latter allegation had some 
foundation, and it was the inevitable result of the growth of popula. 
tion. Mr. Benn, chairman of the Highways Committee, described the 


routes to be followed, and said it was not the usual experience that 


electrical tramways depreciated the value of property, and certainly 


such lines were accompanied by less noise and dirt than omnibus traffic. 


Mr. M. Fitzmaurice, U.E., Mr. A. Baker (tramway manager for the 
London County Council), and various officials of the local authorities 
concerned gave evidence in support of the Bill. After hearing evidence 
for the opposition and speeches of counsel, the Chairman announced 
that they had come unanimously to the conclusion that the preamble 
of the Bill was proved. 


The London County Council and Tube Railways.—The 
Parliamentary Committee of the London County Council sub.:itted 
a report at the meeting on Tuesday referring to the action they have 
taken in respect to the Bills already , aud to the action they 
propose to take in respect to the schemes now before Parliament. The 
report stated that the committee would endeavour to assist the com- 
mittees on the Bills by placing st their disposal such information as 
they possessed bearing on the questions under consideration. This 
was particularly the case with regard to questions of finance arising 
on the scheme for & proposed through route from Hammersmith to 
Palmer's Green, comprised in the London United and Piccadilly, City 
and North-East London Bills. In the London United Bill provision 
was made for raising capital amounting to £3,375,000 and £1,125,000 
on mortgage, making a total of 54, 500, 000. In the Piccadilly, City, 
апа North-East London Bill capital was provided for to the extent of 
£5,160,000, with the addition of £1,72),000 on mortgage, forming a 
total of $6,850,000. The total for the whole scheme was, therefore, 
£8,538,000 capital and £2,845,000 mortgage. The length of line 
to be constructed was rather more n 19 miles in all, 
about 24 miles in the open)—namely, slightly over 15 miles from 
ammersmith to Palmer's Green and four miles from Marble Arch to 
Clapham Junction. Counsel, in his closing speech for the promoters, 
stated that in estimating the financial possibilities of the line they 
(the promoters) had calculated on carrying 145,250,000 passengers 
annually, one-sixth of whom would be workmen at cheap fsres; 
123,000,000 of these would be carried on the line from Hammersmith 
to Palmer's Green, and 22,250,000 on the line from Marble Arch to 
Clapham Junction. From those traffics they estimated to receive 
£702,778 and £185,416 py sane In the case of the first- 
mentioned line the amount (£702,778) was approximately represented 
by an average ordinary fare of 14d., and an average workmen's fare of 
id., but in the returns from Marble Arch to Clapham line it was not 
clear from the proceedings before Lord Windsor's Committee how the 
sum of £185,416 was arrived at. Even maximum fares (2d. ordinary 
and Id. workmen's) for the journeys for the promoters’ estimated number 
of passengers would only amount to £169,791. Taken on the promoters’ 
basis of 14d. and id., the figures would be £127,343, or £58,073 less than 
the estimate given above. From the complete returns based on the 
promoters’ figures, and amounting to £888,194, counsel deducted 
,000 odd, or 50 per cent., for working expenses, leaving an esti- 
mated net profit of £444,097. On a total capital (including money 
borrowed on mortgage) of £11,380,000 this showod a return of 
3'9 per cent. They were advised that it was open to question 
whether this was not taking a too sanguine view of the prospects of 
the scheme, and they had given instructions for the attention of the 
committee on the Bills to be specially directed to the matter, and for 
expert evidence to be put forward on behalf of the Council. The 
question obviously kad an important bearing on the raising of capital 
by the promoters, and the carrying out and working of the under- 
taking, and although, as far as concerns the route to be traversed, 
they viewed this scheme favourable, they had thought it right to 
take this action in order that they might discharge any responsi- 
bility that rested with the Council, and to enable the Select 
Committee before giving their decision on the Bills to be fully 
possessed of the facts from an independent source. When 
the report was reached at Tuesday’s meeting, Mr. Radford, the 
chairman of the committee, refused to move its adoption, as he did 
not agree with it. Mr. McKinnon Wood thereupon moved an amend- 
ment referring the report back to the committee for further considera- 
tion, on the ground that the coinmittee had overstepped its rights in 
taking tho course proposed. Mr. W. W. Bruce argued that it was not 
for them to say whether the railway would pay the shareholders, 
Eventually the report was referred back to the committee. 


Tube Bills in Parliament.—On Friday the Court of Referees of 
the House of Commons sat to consider рош for locus standt 
against several of the London underground railways which have been 
referred to two Select Committees. The London County Council was 
the petitioner against the Great Northern and City Railway Bill, and 
also, with the Central London Railway Company, against the Bill of 
the London United Electric Railways Company. In the case of the 
Brompton and Piccadilly-circus orien ew Lines, etc.) Bill, the 

titioners, all of whom were objec to, were the Metropolitan 

ilway Company, Hyde Park Hotel Company, London United 
Electric Railways Company, and the pronioters ef the Piccadilly, 
City, and North-East London Railway Bill Mr. Freeman, K.C., 
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supported the petition of the Metropolitan Railway Company, 


who claimed the right to be heard against the Brompton and 
Piccadilly-circus Railway Bill both as landowners and  pro- 


rietors of a competing system. The committee allowed the /ocus. 


r. Talbot, for the Hyde Park Hotel Company, said the substantial 


part of his petition arose on Clause 11, which provided, not for any 
additional compensation to the frontagers, but for their protection by 
an alteration in the procedure for claiming conipensation to meet the 
uliar cireumstances of the case. Sir Ralph Littler objected that, 
if the locus were granted, it would have to be allowed wherever one 
tube railway crossed another. The locus, however, was allowed in 
r to Clause 11 only. Mr. Balfour Browne, K.C., in asking for 
а locus on behalf of the London United Electric Railways Company, 
said he claimed it on the ground of competition, his line and that of 
the Brompton and Piccadilly-cireus Company following the same route 
for some distance. The committee decided to hear the application of 
the Piccadilly, City, and North-East London Railway Company bcfore 
giving their decision. Mr. Vesey Knox, on behalf of this company, 
said - the route of their line and that of the Piccadilly-circus Railway 
was the same for a distance of about a quarter of a mile. So far as 
any new lines were concerned there was no question of his being entitled 
to a locus. Sir Ralph Littler said he оша not object to a locus where 
the two companiesscheduled thesame land or where thetwo lines crossed. 
The committee, after further argument, allowed a general /ocus in each 
case. Mr. Pember, K.C., for the London County Council, asked for a /ocus 
against the London United Electric Railways Bil! on the ground that 
the Council was the central governing body of the county of London, 
and as having an interest, therefore, in all that went on in London. 
The chairman said the committee had decided to allow the County 
Council a general locus. Mr. Honoratus Lloyd appeared in support 
of the petition of the Central London Railway Company, who desired 
a locus against the proposed railway from Clapham Junction to the 
Marble Arch, part of which came within the limits of deviation of his 
company's tunnel. Mr. Balfour Browne objected to the application, 
urging that the claim of the petitioners was too vague to justify the 
vis he a locus. The committee, by a majority, disallowed the 
as r. Moon, K.C., intimated that the promoters of the Great 
Northern and City Railway had given the London County Council a 
clause which aatisfied their objections, and that the Council had, there- 
fore, withdrawn their petition against the Bill. The Court adjourned 
London County Council —A number of matters relating to the 
conversion of the London County Council's tramway system were 
brought up for consideration at the usual weekly meeting of that body 
on Tuesday. In the first place, the Council unanimously approved of 
the expenditure of £105,000 for lines and rolling-stock, and £9,000 
for alterations and reconstruction of bridges, for electrical traction of 
the tramways between New Cross.gate and Greenwich, the report of 
the Highways Committee in respect to which appeared in our last 
issue. It was further agreed to sanction the expenditure of a sum not 
exceeding £75,800 for electrical traction of the tramways between 
Camberwell Green and near Vauxhall Bridge, between St. George’s- 
circus and the junction of Kennington-road with Westminster Bridge- 
road, and Kennington Park-road and Brixton-road. The contractors 
for the reconstruction of the Westminster to Tooting lines now in 
rogress are Messrs. J. G. White and Co., and they have offered to 
enter into a new contract for the reconstruction of the three pieces of 
line above specified, which are in close connection with the Tootin 
lines, at prices based upon those under their existing contract, an 
the Council have accepted this offer. A recommendation of the High- 
ways Committee was also approved authorising the expenditure of a 
sum not exceeding £600 in the making of openings in the carriageway 
of Battersea Park-road, York-road, aud Nine Elms-lane for the 
purpose of ascertaining the ition of water and other mains 
which would be interfered with in connection with the recon- 
struction, for the underground conduit system of electrical 
traction, of the tramways in those roads. A further report 
was presented by the Highways Committee submitting revised 
estimates of the cost of converting the Westminster and 
Tooting lines, and of establishing a generating station at Green- 
wich, and sub-stations at Brixton, Clapham, and near the Elephant 
and Castle; car-sheds at Clapham and at Balham ; and a temporary 
generating station near Loughborough Junction. The estimate for 
these works, approved by the Council in February, 1901, amounted in 
all to 622, 500. The committee have carefully revised these esti- 
mates, and find that the total amount now required is about £981,497. 
Almost all the additional cost is, however, in respect of works not 
rovided for in the original estimates, the principal items of excess 
ing (а) for the erection at Greenwich of a much larger generating 
station than that which was Hy нне to be placed at Camberwell, the 
larger station being intended to serve the whole of the Council's 
southern tramways and possibly some of those on the north side of 
the river, and (b) the T od pee of a large new car-shed at the 
Clapham depót and land adjoining, not contemplated at the time 
the original estimates were prepared. The committee мө 
recommended that the larger estimate of £981,497 be approv 
Consideration of this report was adjourned for а week. А recom- 
mendation will also be considered at next week's meeting in 
favour of au application to Parliament for powers to run omnibus 
services along the routes of any of the Council's tramways while 
under reconstruction for electric traction. Having now got the 
arrangements for the conversion of the existing tramways to electric 
traction fairly well in hand, the Council are turning their attention 
to а number of new lines which the Highways Committee recommend 
them to apply for powers to construct. Next week the Council will con- 
sider a long report from that committee on the subject. А preliminary 
report dealing with the proposals to construct new tramways was pre- 
sented by the committee the last week in June, in which the total length 
of the new lines contemplated was given as 33 miles. In the new pro- 
posals this figure has been reduced to 26 miles 2 furlongs 6 chains, 
and similarly the estimated cost has decreased from £1,738,857 to 


18468. Improved electric pendant. 


15465. Improved lifeguard 
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15511. Improvements in electrical m 


£1,507,915. Of this amount the construction of the tramways will 
be responsible for £971,450, and the erection of cars and car-sheds 
£209,500, the balance of £127,165 being in respect of street widenings 
in connection with the scheme. The following are the routes of the 
new tramways proposed: Hampstead-road tramways terminus to a 

int in Tottenham Court-road near Oxford-street ; Edgware-road to 

arrow-road, viu Sutherland-avenue ; Hammersmith-broadway to and 
across Hammersmith Bridge, via Bridge-road ; Greenwich to East 
India Dock-road, via the Blackwall Tunnel; Westminster Bridge-road 
to the Victoria-embankment ; Harlesden to Hammersmith-broadway ; 
Жы ү Bush-road to a point near the Marble Arch; Marble Arch 
to Cricklewood ; Deptford to the Herbert Hospital, Woolwich ; New 
Cross to the South-Eastern Metropolitan Tramways in Lee High-read ; 
Battcrsea Park-road to a point near the Grosvenor Hotel, via Chelsea- 
embankment, Commercial-road, and Buckingham Palace-road ; Tooting- 
broadway to Tooting Junction Station ; Garratt-lane, Wandsworth, to 
the county boundary, ria Wimbledon-road ; Rushey-green to Bromley- 
hill, vi Bromley-road ; а point near the terminus of Woolwich and 


жы шаш London Tramways to the county boundary, via Wickham- 
ane. 


PROVISIONAL PATENTS, 1902. 


JuLy 11. 


15454. Improvements in electrical switchos. Frederick Harold 


Hall and Constance Hall, 24, Temple-row, Birmingham. 


15455. Improvements in electrical switohos. Frederick Harold 


Hall aud Constance Hall, 24, Temple-row, Birmingham. 


15456. Improvements in brush gear for dynames and electro- 


motors. The Electric and Ordnance Accessories Company, 
Limited, and Robert Frederick Hall, 24, Temple-row, 
Birmingham. 


15458. Improved means of mounting or earrying the brushes 


of electrical switches, dynamos, motors, and the like. 
Arthur Henry Hickley, 10, St. George's-crescent, Liverpool. 
Charles Thomas Arnold 
Henshaw, Milton House Worke, Edinburgh. 

for electric cars and other 
mechanically-driven vehicles. John McKay, 73, Watts- 
street, Broom-lane, Levenshulme, Manchester. 

for electric lamp shades, candle 
shades, and the like. Charles Holdgate and Philip 
George Commin, 64, Bridge-street, Manchester. 


15488. Improvements in controlling devices for electric motors 


applicable for elevator and like work. Otis Elevator 

Company, Limited, 55, Chancery-lane, London. (Otis 

Elevator Company (Incorporated), United States.) 

easuring instruments. 

Edmund Wigley, Norfolk House, Norfolk-street, Strand, 
London. 

15527. Improvements in or relating to wireless telephony. 
André Blondel, 111, Hatton-garden, London. 


JULY 12. 

15555. Improvements in joint-boxes for electric cables. Robert 
Elson, 4, St. Ann’s-square, Manchester. 

15591. An improvement in electric stoves. Herbert John Dowsing, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. | 

JULY 14. 


15618. Improvements in or connected with splicing ears used 
on trolley wires of electrio tramways. John Ramsey, 
29, Sidlaw terrace, Gathorne-terrace, Roundhay-road, Leeds. 

15651. An improved trolley for eleotrically-driven tramcars 
and the like. Benjamin Joseph Barnard Mills, 23, 
Southampton-buildings, Chancery-lane, London. (Léon 
Chapius et Cie., France.) 

15674. Improvements in electric motors. Albert Barnhard Holson, 
55, Chancery-lane, London. (Date applied for under Patents 
Act, 1901, July 15, 1901, being date of application in United 
States.) (Complete specification.) 

15677. A bond for making an electrical connection botween 
the hub and the felloe and tyre of railway and the 
like wheels having a wooden or other non-conducting 
body portion. Arthur Henry Johnson, 70, Palace-chambers, 
Westminster, London. 

15696. Improvements in electric furnaces. Jean Bouneau, 40, 
Chancery-lane, London. 


JuLY 15. 


15714. Improvements in and connected with electrical fuse 
boxes or cut-outs. Charles Douglas Burnet, 15, Water- 
street, Liverpool. 

15715. Improvements in or connected with electric cable 
junction, terminal, and like boxes. Charles Douglas 
Burnet, 15, Water-street, Liverpool. 

15716. Improvements in or connected with electric cable or 
conductor junction and like boxes. Charles Douglas 
Burnet, 15, Water-street, Liverpool. 

15722. Improvements connected with up-and-down swinging 
brackets, arms, rods, holders, carriers, and suoh like, 
particularly applicable for gas, oil, and electric light 
fittings, and for displaying articles in windows. 
Edmund Townshend, 11, Burlington-chambers, New-street, 
Birmingham. 
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15747. Improvements in or relating 
batteries. Malcolm Sutherland and Elias Marcuson, 61, 
Ohandos-street, Strand, London. 

15758. Improvements in electricity meters. The British 
Thomson-Houston Company, Limited, and Frank Holden, 
83, Cannon-street, London. 

15764. Improvements in the control of electric lifts. John 
Sanders Stevens, Charles George Major, Edwin Charles 
Stevens, and Percy Herbert Stevens, Janus Works, Queen’s- 
road, Battersea, London. | 

15772. Improvements in electric batterios. Alfred Lyster 
Shepard, 18, Southampton-buildings, Chancery-lane, London. 

15777. Improvements in telephone instruments. Frederick 
William Golby, 36, Chancery-lane, London. (Bertil Brander, 
at present residing abroad.) 

15794. Improvements in and relating to thermo-eleotric 
couples and generators. Charles Burton Thwing, 77, 
Chancery-lane, London. (Complete specification.) 

15785. Improvements in means for transmitting electricity 
to vehicles on electric railways.  Attio Beer, 47, 
Lincoln's-inn-fields, London. 


JuLY 16. 


15907. Improvement in or relating to electric accumulators. 
Constantin de Sedneff, 111, Hatton-garden, London. 

15813. Improvements in life-saving or acocident-preventing 
devices, ehiefly applicable for electric tramcars. 
Ernest Bunting and Wilson and Bennett, Limited, 62, 
Market-street, Manchester. 

15814. Improvements in or relating to dynamos and electro- 
motors. Robert Frederick Hall, 24, Temple-row, Birm- 
ingham. 

15815. Improvements in or relating to electric fuse boxes for 
street mains and analogous uses. The Electric and 
Ordnance Accessories Company, Limited, and Robert 
Frederick Hall, 24, Temple-row, Birmingham. 

15883. Improvements in or connected with electrical fuse 
boxes or cut-outs. George Hinde Nisbett, 15, Water- 
street, Liverpool. 

15824. Improvements in electric railway rail bonds. George 
Hinde Nisbett, 15, Water-street, Liverpool. 

15625, Improvements in electric railway rail bonds. George 
Hinde Nisbett, 15, Water-street, Liverpool. 

15832. Improvement in automatic repayment electric calling 
apparatus for use with telephones and other instru- 
ments. Н. L. P. Boot and H. J. Dawes, 12, Limchill- 
road, Tunbridge Wells. 

15949. Improvements in electric switches, applicable for 
electrically-driven hoists or other machinos. John 
Oharles Etchells, 6, Bank-street, Manchester. 

51084, Improvements in and connected with interrupters for 
induction coils. Julio Cervera (Baviera), Norfolk Honse, 
Norfolk-street, Strand, London. (Date claimed under 
Patents Rule 19, March 6, 1902. (Complete specification.) 

51085. Improvements in clectric switches, specially applicable 
for use in connection with wireless telegraphy. Julio 
Cervera (Baviera), Norfolk House, Norfolk-street, Strand, 
London. (Date claimed under Patents Rule 19, March 6, 
1902.) (Complete specification. ) 


JULY 17. 


15026. An improved form of detachable link chain for electric 
light fittings. Thomas Mcintyre, 27,  Rossie-place, 
Edinburgh. 

15985. Sadler's electric tramoar life-saving guard. Joseph 
Tea Sadler, 22, Falconar-street, Shieldfield, Newcastle-on- 

e, 

15044. Improvements in electrical brushes for dynamo-eleo- 
trical machines, electrical motors, and other electrical 
machines and apparatus where brushes for collecting 
an electrical current are or may be employed. The 
Tangye Tool and Electric Company, Limited, and Alfred 
Hewson Bate, 7, Staple-inn, London. 

15949. Improvements in brushes for electric generators and 
moters. Samuel Jevons, 77, Colmore-row, Birmingham. 

15062. Improvements in systems of electric motor control 
William Symes Andrews, 85, Cannon-street, London. (Date 
applied for under Patents Act, 1901, July 25, 1901, being 
date of application in United Btates.) (Complete specifi- 
cation. ) 

15953. Improvements in  oontrollers for electric motors. 
Robert Hamilton Read, 85, Cannon-street, London. (Date 
applied for under Patents Act, 1901, July 26, 1901, being 
date of application in United States.) (Complete specifi- 
cation.) 

15054. Improvements in electric switchos. Сагу! Davis Haskins, 
83, Cannon-street, London. (Date applied for under Patents 
Act, 1901, July 27, 1901, being date of application in United 
States.) (Complete specification. ) 

15065. Improvements in eleotrically- operated switches or 
cirouit breakers. Edward Marriott Hewlett and Theodore 
Edwin Button, 83, Cannon.street, London. (Date applied 
for under Patents Act, 1901, Jan. 7, 1902, being date of 
application in United States.) (Coniplete specificatiom.) 
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te electric storage | 15956. Improvements in electric indicating instrumenta. 


Richerd Fleming, 85, Cannon-street, London. (Date applied 

for under Patents Act, 1901, Nov. 21, 1901, being date of 
application in United States.) (Complete specification.) 

15963. Improvements in and relating to the manufacture of 

lead plates for secondary electric batteries. Carlos 

Vellino, 45, Southampton-buildings, Chancery-lane, London, 

Improvements in eleotric lifts. John Bush and Matthew 

me Medway, 24, Southampton-buildings, Chancery-lane, 

ndon. 


15977. 


JULY 18. 


Improvements in mechanical rail scrapers for grooved 
and other rails used on electric railways. Edward 
May Munro and Hugh Innes Rogers, Thrissell-street, Bristol. 
An improved form of wattmeter for the measurement 
of electrical power. Charles Vickery Drysdale, Morpeth, 
Hadley-road, New Barnet. 
Improvements in and relating to electrolysing appa- 
ratus. Edgar Leslie Thorp, 139, Queen Victoria-strcet, 
London. 
Improvements in electrical resistances. Alphonse 
Constant Reyrolle, 46, Lincoln’s-inn-fields, London. 
Improvements in electric switches. Alphonse Constant 
Reyrolle, 46, Lincoln’s-inn-fields, London. 
Improvements in dynamo-electric machinery. Henry 
Leitner and Richard Norman Lucas, 4, South-street, Finsbury, 
London. 
16062. Improvements in electric railways. Henry Harris Lake, 
45, Southampton-buildings, Chancery-lane, London. (General 
Electric Company, United States.) 

16063. Improvements in and relating to third-rail contact 
shoes for eleotric railways. Henry Harris Lake, 
45, Southampton-buildings, Chancery-lane, London. (General 
Electric Company, United States. ) 

16064. Improvements relating to electric railways. Henry 

Harris Lake, 45, Southampton-buildings, Chancery-lane, 

London. (General Electric Company, United States.) 


JULY 19. 


16072. Improvements in clectric motors for ocelling fans. 
William John Rollo, 121, West George-street, Glasgow. 
(Peter Smith Swan, India.) 

16002. A lifeguard for electric tramcars. Edward Hughes and 
лу Read, 45, Princess-street, Miles Platting, Man- 
chester. 


15981. 
16014. 
16015. 


16041. 
16042. 


10048. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 7. 
1901. 


. Electrical heating and apparatus therefor, Quain. 

. Process for the electrolytic deposition of metals and 
ailoys. Marino, Marino, Marino, and Ratchkowsky. 

. Systems of telegraphie distribution. Justice. (Rowland 
Telegraphic Company.) 

. Electricity meters. Hookham, 

. Electric automobile motors. Richter and Eschler. 

. Electric traction motors. Richter and Eschler. 

Manufacture of electrodes for galvanic batteries. 
Porscke. 

. Cirouit-breaking apparatus for electrical circuits, 
British Westinghouse Electric and Manufacturing Company, 
Limited. . (Stilwell.) 

. Dynamo-eleotric machinery. 

. Electric out-outs. Oppenheimer. 
und Genest.) 

. Vehicle to bo used in electric traction on railways, 
Cawley. 

. Overhead electric fittings of electric railways and 
tramways. Estler. 

. Recording apparatus for use with electric and other 
power meters and speed indicators. Newton. (Keilcy.) 


1902. 

Methed for producing electrodes for electric accumu- 
lators. Jungner. (Date applied for under International 
Convention, Jan. 22, 1901.) 

. Telegraph system. Wise. (Peirce.) 

Means for the control of electrically-driven reversible 
rolling-mills. IIgner. 

Extinguishing electric ares. Read. (Date applied for 
under International Convention, April 5, 1901.) 

Electric cooking and heating apparatus. Lütz. 

. Electric aro lamp. Scott, Tyzack, and Wright. 

. Pinoers particularly adapted for the use of electricians, 

Haddan. (Bergmann Elektricitäts-werke Aktiengesellschaft. ) 

. Storage batteries. Redding and Deering. 

Cleats for fastening clectric wires or eables in casing 
or other carrying arrangement, temporary or other- 
wise, or fer permanent fixing to walls, ceilings, roofs, 
and the like. Riley and Rowing. 


Hobart. 
(Actiengesellschaft Mix 
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it is seen that while the management expenses have 
increased 2:9 per cent. of the total, the cost of manu- 
facture had decreased 9'3 per cent. This speaks well for 
the efficiency of the engineering staff, and is a striking 
argument in favour of securing the services of competent 
men by offering sufficient inducement. 

Central Technical College.—AÀt a meeting of the 
council of the City and Guilds of London Institute on 
Monday the diploma of “ Associate of the City and Guilds 
Institute” was awarded to the following matriculated third- 
year students of the Central Technical College, who have 
completed a full course of instruction as prescribed by the 
council : Civil and mechanical engineering—J. A. Esnouf 
(Siemens medal), W. A. Burton, E. Chappell, M. N. Craw- 
ford, J. A. Ellis, F. V. Elsden, E. V. Firmston, S. M. Folk, 
К. G. Hardy, A. E. Hubbard, A. J. A. Leclexio, L. G. 
Madge, T. H. Mann, F. P. Manson, G. H. Maxwell, H. 
Moran, W. E. Napper, L. T. Payne, L. M. Rampal, H. G. 
Saxby-Thomas. Electrical engineering—J. D. Griffin 
(Siemens medal and premium), Н. Е. Bayley, L. Calisch, 
А. B. Duncalfe, L. T. Edwards, C. Н. Finnis, C. G. Friede- 
berg, E. L. Gosset, C. J. Hopkins, C. B. Kinnes, E. M. 
Langley, E. de Lautour, J. E M. MeGregor, W. J. Percey, 
W. G. T. Pope, C. T. Wilkinson. Chemistry—J. Marsh, 
F. G. Smith, L. V. Turner, H. Waumsley. In addition to 
the above, certificates have been awarded to 21 matriculated 
third-year studenta who have completed a full course of 
instruction at the Central Technical College, and to 
47 students who have completed a full course of instruction 
at the Technical College, Finsbury. 

Institution of Junior Engineers.—The summer 
meeting of this institution commences on Aug. 11, the 
North-East Lancashire distriet being the locality to be 
visited, with Blackpool as headquarters. The meeting 
opens with an excursion to Barrow to inspect the works 
of the British Griffin Chilled Iron and Steel Company, the 
Barrow Hematite Steelworks, and the Kellner-Partington 
Paper-Pulp Works. Оп Tuesday, after being received by 
the Mayor of Blackpool, the power station of the Blackpool 
and Fleetwood Tramroad Company and the Lancashire 
and Yorkshire Railway grain elevator at Fleetwood are to 
be seen. On Wednesday an excursion will be made to 
Furness Abbey, Lake Windermere, etc., and on the follow- 
ing day the members travel to Preston to visit the cotton- 
spinning and weaving works of Messrs. Horrocks, Crewdson, 
and Co., the Electric Tramway and Railway Carriage 
Company's works, and those of the English Electric 
Manufacturing Company. Friday will be devoted to an 
inspection of the engineering features of the Blackpool 
tower, etc., and in the evening the summer dinner of the 
institution takes place at the Queen's Hotel, South Shore, 
Blackpool. Mr. Е. S. Pilling, M. I. E. E., 39, Victoria-street, 
Westminster, has been appointed hon. local secretary of 
the meeting. 

Batteries for Telephones.—Mr. A. E. Dobbs, in the 
American Telephone Journal, gives the results of a three 
months’ test of batteries of all kinds for telephones. 
There is a considerable difference of opinion as to whether 
the dry or the wet battery is the more economical, and 
the results set out in our contemporary are especially 
interesting as showing the relative economy of the two 
types of battery. The test consisted in connecting all the 
batteries to a clock, which cut them in for five minutes and 
cut them out for 15, through a resistance of 350 ohms 
during the entire 24 hours. At the end of the three 
months some of the best makes of dry batteries showed up 
better than the majority of the wet batteries. Most of the 
dry batteries had an initial E.M.F. of 1:53 volts, and 
stood the test longer than any except the very best of the 
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wet batteries, while their first cost was only about one- 
third as much. This is further confirmed by the results 
obtained by some local exchanges, which could only obtain 
about four months’ life for the best wet batteries, but 
could get about eight months’ work from dry batteries. 
It is plain from theee teste, therefore, that the dry battery 
is the more economical, even if it has to be thrown away 
after, say, nine months’ use, especially in view of the cost 
of renewals in the wet battery. 

An Electromagnetic Rectifier.—Mr. G. H. Morse 
describes in the Electrical World an apparatus arranged to 
his suggestion by Mr. C. R. Cushman, in the electrical 
engineering department of the University of Nebraska. 
The object of the experiment was to see if an alternating 
current could be divided up into two uni-directional 
fluctuating currents by means of an electromagnet. 
The action of the apparatus is not quite clear, but the 
experimenter used an arc between three carbons. Two of 
the carbons were placed side by side, and the third carbon 
opposite them. Across this space, where the arc played, a 
strong magnetic field was established by means of an elec- 
tromagnet. From the diagram of connections, we gather 
that the connections were such that the current in one 
direction passed only through one of the carbons of the 
pair and in the opposite direction through the other 
carbon. That this was so was ascertained by means of 
ammeters and by altering the strength of the field, which 
was done by varying the position of the magnets. A point 
was reached at which the current in each of these alterna- 
tive circuits was just half of the alternating current in the 
main, and had no reversal. We presume that the electro- 
magnet made the arc jump from side to side according as 
the direction of the alternate current varied. We are 
afraid, however, that this interesting experiment has no 
commercial application on a large scale. 

Power Transmission in California.—Some highly 
interesting results have been obtained recently from tests 
of a single-pole switch, which the Bay Counties Power 
Company are introducing into their system for the trans- 
mission of power at high voltages over long distances in 
California. In the first test the switch was connected 
directly across the 40,000-volt bus bars that were 
receiving current from generators having a rated capacity 
of 7,500 kw. through transformers of equal capacity. 
This switch was closed and opened 10 times in the 
space of two minutes, and it opened the dead short- 
circuit each time safely and easily, and without damage 
to the switch, transformers, or lines. From an account 
of the tests in our San Francisco contemporary, the 
Journal of Electricity, Power, and Gas, it would seem 
that one of the two company lines that were in 
parallel was then cut out at Colgate, but left in parallel 
with the other at a station 120 miles from Colgate. The 
switch was connected across this line, thus giving 240 miles 
of line between the switch and the ’bus bars. The switch 
was closed and opened 15 times in the space of three 
minutes, and it opened the short-circuit each time with the 
same successful result as in the first case. Indeed, the 
switch was not damaged by the extremely severe test 
of opening a dead short-circuit at 40,000 volts with 
generator and transformer capacity of 10,000 h.p. behind 
it 25 times. 

High-Speed Trials in America.—Rivalling almost 
the Berlin-Zossen tests in their importance, we understand 
that experiments in very high-speed electric traction will 
shortly be commenced in America on the new Aurora, 
Elgin, and Chicago Railway. This line, which is now 
nearing completion, is designed for a continuous maximum 
speed of 70 miles per hour, but arrangements have been 
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made whereby the General Electric Company will be 
enabled to carry out a series of tests with special apparatus 
in the hope of obtaining data on trains operating at speeds 
of 100 miles per hour and over. The great distinction 
between the recent Berlin-Zossen trials and those contem- 
plated in America will bethat in the European tests poly phase 
motors were used, whereas the General Electric Company 
propose to run their experimental trains with direct current 
motors supplied from the 1001Ь. third rail with which the 
railway is equipped. It is to be expected, however, that 
the values obtained for train resistance at the high speeds 
in view will be of equal importance in the two cases. It 
is said that the Aurora Railway is peculiarly adapted to 
experiments of this character. It is laid with 80lb. track 
rails, has many long tangents, a solid road-bed, and its 
few curves are made with a view to high speeds. The 
experimental apparatus is now in course of preparation, 
and although all expectations may not be fulfilled, we may 
expect to obtain some valuable data as to high-speed work- 
ing from these trials. 

Electric Lighting in New York.—The New York 
Edison Company has just announced a large reduction in 
the price for electrical energy, which amounts to 25 per 
cent. In other words, whereas the consumers in New York 
City had to pay 10d. per Board of Trade unit, they are now 
to be supplied at 74d. We would commend these figures 
to the editors of the halfpenny papers in London, who are 
so absolutely sure that in America everything electrical is 
done so much better than in this country. We are 
convinced that if any company, let alone a municipal 
undertaking, were to attempt to charge 74d. per unit 
in England, the halfpenny contemporaries in question 
would raise а great outcry. Another fact of interest 
in the reduction of the rates in New York is that 
the company is adopting a demand system, in order 
to allow of low charges to long-hour consumers. For 
instance, the new charge of 74d. per unit will be for the 
first and second hours’ use of the maximum consumption 
per day. For the third and fourth hours’ use the charge 
will be 5d. per unit, falling to 33d. per unit for the fifth 
and sixth hours, and to 24d. per unit for all over six hours. 
While these reductions are in the right direction, we may 
fairly claim that they are made imperfectly, as the right 
system is to make a good reduction after the first hour's 
average use. The result would be а much more simple 
system and one least likely to cause friction between the 
company and its consumers. 

The American Pacific Cable.—The United States 
Government is still busy negotiating with the Commercial 
Pacific Cable Company with reference to the proposal to 
lay a cable from San Francisco to Manila, in the Philippines. 
The latest offer which the company have made is to the 
effect that if the Government will place at their disposal 
the soundings taken by the United States boat “ Nero," 
they will agree to have the entire cable laid and in opera- 
tion by June 1 next year—i.c., in less than 11 months 
from now. This is just about 14 years sooner than it was 
originally estimated it would take to lay the cable. 
There are several opponents in the State to the com- 
pany being allowed to embark on the enterprise. 
Chief among these is the Western Union Company, who 
are in favour of the United States Government themselves 
putting down the line, in which case that company would 
get а part of the land-line business on messages between 
the United States and Asia. That proposal, however, has 
been defeated, and the Asiatic business will go to the 
Commercial Cable Company and the Postal Telegraph 
Cable Company. The administration at Washington, it is 
pretty safely assumed, will grant the request of the former 


company, and throw open the soundings to the public, as 


they have done in other cases. It is announced that the 
rates which will be charged the United States Government 
by the new Pacific cable will be 28. per word, which is 
more than 4s. less than the present rate paid by the 
Government. 

Electric Traction in New Zealand.—The spirit 
of tramway enterprise in New Zealand is spreading, and 
to-day we find a number of the larger towns in that colony 
going in for electric tramways, who a few years baek had 
not even given a thought to this form of traction. The 
latest Municipality to decide upon an electric tramway 
scheme is that of Christchurch, and a Bill is to be sub- 
mitted to Parliament soon on the following lines. It is 
proposed to constitute the city of Christchurch and a 
number of boroughs in the locality a special district for 
the purpose of tramways, and to incorporate a Tramway 
Board in the same way as has been done in this country 
in the case of the Stalybridge, Hyde, Mossley, and Dukin- 
field districts. The Board is to be a local authority 
under the Tramways Act of 1894, with sole power to con- 
struct tramways in the district, and is also to have power 
to borrow up to £250,000 for the first system, and to raise 
a further sum of £100,000 for purposes of extensions. By 
constituting a Board of the whole district affected by the 
scheme of the Christchurch Corporation, many difficulties 
of arrangement, eto., between different smaller authorities 
is avoided, and the risk of frietion arising is thereby cone 
siderably reduced. Where the whole of the bodies are 
liable for the rate and interested in the working of the 
enterprise, there is every reason for common agreement 
and the ultimate succeas of the undertaking. In the present 
ease the acheme cannot be taken in hand in any practical 
form for some months to come, but the main points have 
already been agreed upon by the delegates of the local 
bodies concerned. 

Electrical Conductivity of Air.—Prof. J. J. 
Thompson has made some most interesting experiments 
on the increase in electrical conductivity of air produced 
by its passage through the water. The air from 
a large gasholder, of about 350 litres capacity, was 
bubbled vigorously through water by making the air in 
the vessel circulate through a water- pump. This treatment 
increased the conductivity of the air, and when the 
bubbling had been going on for some time the con- 
ductivity of the air was 10 or 12 times the initial 
eonductivity. When once the air has been put in this 
highly conducting state, it stays in it for a con- 
siderable time. A large part of the conductivity pro- 
duced remains in the air 48 hours after the bubbling 
has ceased, nor does it disappear when an intense electric 
force is kept applied to the gas. The effect produced by 
the passage of the air through water is similar to that 
which would be produced if the bubbling produced a radio- 
active “emanation ” similar in properties to those emitted 
by thorium and radium. The conducting gas can be 
passed from one vessel to another; it retains its con- 
ductivity after passing through a porous plug. Passage 
through a long tube heated to redness destroys the con- 
ductivity. It takes, however, a very high temperature to 
do this, temperatures less than 300deg. or 400deg. C. 
seeming to produce comparatively little effect. If the gas 
be passed very slowly through a long tube filled with 
beads moistened with sulphuric acid, the conductivity is 
destroyed Unless, however, the stream of gas is very 
slow, the air retains a good part of its conductivity in spite 
of the sulphuric acid. Another point of resemblance 
between the “emanation " from radio-active substances and 
a gas in this state, is that if a strongly negatively electrified 
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conductor be kept in the gas for some time, the conductor 
becomes radio-active. 


Post Office Telephones.—Just five months ago 
to-day the central exchange of the Post Office telephone 
system in London was opened, and from that time forward 
the work of preparing new exchanges for service and 
connecting up subscribers has gone on unremittingly. 
Enquiries at the new office of the general manager, Mr. 
Preston, in St. Paul's-churchyard, have elicited some 
interesting facts. The exchange was first opened for 
public use on March 1, and at the present time the 
number of subscribers connected to the wires stands at 
2,000, and the business is still growing—far beyond any- 
thing that was anticipated. Another 2,000 subscribers 
are waiting to be connected, and fresh contracts are 
being entered into every day. The average rate at 
which they are being connected up is 100 subscribers 
per week, and the department expect to increase this 
number very shortly to 150 and 200 per week. It is not 
generally known that the Post Office central exchange 
covers an area which is served by no less than four 
exchanges of the National Telephone Company, and also 
portions of two other exchanges of that company. The 
one obvious advantaye of this construction is that a vast 
amount of junction connections are avoided. As the 
number of connections grows, of course, the switchboard 
must be extended, and ultimately it will probably be found 
necessary tO open up an auxiliary exchange in order to 
efficiently cope with the demand for telephone communica- 
tion in London. As regards outside districts, the exchanges 
at Putney and Kingston have been opened with a good 
number of subscribers to cach, and in a week or two 
the western exchange (which is to serve the district of 
Kensington), the Victoria exchange (to cover the West- 
minster and Victoria districts), and the exchange at 
Wimbledon will all be brought into daily service. 


Electricity on Steam Lines. — The first definite 
proposals for converting steam lines in this country to 
electric traction, with the exception of the Inner Circle and 
the Tilbury lines, have come from quite an unexpected 
quarter—i.e., the North-Eastern Railway Company. The 
section of its system this company proposes to electrify is 
in the neighbourhood of Newcastle, where the development 
of its traffic has been severely arrested by the ever-growing 
tramway competition. The electric tramways in New- 
castle arc being gradually extended into the districts 
adjoining the suburban lines of the railway company, with 
the natural result. that there has lately been a great falling 
off in the number of passengers using these lines. Apart 
from the question of the more economical working of 
electric traction and its many other advantages, therefore, 
the company are extremely well advised in taking steps to 
introduce electricity on their suburban system in New- 
castle. It wili be necessary, of course, to obtain statutory 
powers before carrying out the change, but it is expected 
that Parliament will readily grant these in view of the 
great advance in railway trattic aimed at by the enterprise. 
That the company is fully determined to carry its scheme 
through to the end, may be gathered from the fact that 
tenders for the complete electrification of the lines in 
question have already been invited. The first section 
proposed to be converted is about 37 miles in length, 
mostly double-line, and is in the form of a circle running 
out to Tynemouth. It is not proposed to use electric 
locomotives except оп one small branch line on a heavy 
gradient for goods trains. On all the other lines the 
normal train will consist of two coaches equipped with 
motors and one trailer coach. То a certain extent the 
scheme may be looked upon as an experiment, but in 


the peculiar circumstances of the case there can be little 
doubt of its ultimate success. 

Electrolytic Condensers.—4A paper on this subject 
was read by Messrs. A. Trowbridge and E. К. Walcott at 
the recent Pittsburg meeting of the American Association 
for the Advancement of Science, and this paper is abstracted 
as follows in the current number of the Electrical World : 
The paper contains the results of some interesting experi- 
ments on electrolytie cells carrying from 10 to 20 amperes 
under alternating current pressures of about one volt. The 
frequencies were 60 cycles and 144 cycles. The electrodes 
were metallic plates, immersed in the electrolyte, and 
separated by one or more sheets of paper. The apparent 
capacity of these cells is enormous by comparison with the 
capcity of electrostatic condensers, but it is only obtained 
at the expense of energy loss. The efficiency of good 
electrostatic condensers is very high, approaching 99 per 
cent. in some cases; while the efficiency of these electrolytic 
condensers is quite low, roughly about 50 per cent. in some 
eases. In other words, the power of an electrostatic con- 
denser is usually very small, and the phase displacement of 
its current, ahead of the terminal E.M.F., nearly 90deg. ; 
whereas the power factor of these electrolytic condensers 
was frequently as high as 60 per cent., and the capacity 
reactance nearly equalled by the internal resistance. It 
has been due apparently to this large internal resistance, 
and consequent waste of energy, that the electrolytic con- 
denser has not come into use on alternating-current circuits 
for the purposes of phase displacement. The apparent 
capacity of the apparatus is ample, and there is no difficulty 
in securing the requisite number of microfarads, but the 
apparatus gets hot under load, and wastes power to a pro- 
hibitive degree. For the purpose of artificial lines in experi- 
mental telegraphy, where no great precision is desired, and 
where retardation is sought for without any accuracy as to 
its adjustment, the electrolytic condenser may become a 
very useful apparatus. Up to the present time this seems 
to be its only sphere of application. It is a pity that it 
cannot be freed from internal waste, because the contrast 
in bulk and cost between one farad in electrolytic and 
electrostatic condensers is amazing. 


Electricity Supply in Camberwell.—The one 
question of importance besides the tramway scheme 
which is at present occupying the attention of the 
municipal borough of Camberwell is that of the supply 
of electricity in their area. The Council doubtless think 
it would be for the benefit of the ratepayers if they were 
the owners of the electrical undertaking. On the other 
hand, it seems that the County of London and Brush 
Provincial Electric Lighting Company, who hold the 
necessary powers for the supply of electricity in the 
district, are quite willing to sell. A conference took place 
one day last week between representatives of the Corpora- 
tion and of the company, when, we understand, the matter 
was thoroughly discussed, and a definite offer was made 
by the company. The present position of affairs is this. 
The company obtained their order in 1896, and Clause 60 
set out the terms on which the Council were to be allowed 
to purchase the undertaking—.c., on payment of the total 
expenditure chargeable to capital account, plus 33 per 
cent., together with such a sum as should make up to 
5 per cent. since the date of the order. Now, the actual 
sum expended by the company on the undertaking to date 
is about £158,956, but at the conference last week the 
representatives of the company stated that if the Council 
were willing to purchase, they would be prepared to treat 
on a basis of many thousands of pounds lower than the 
amount calculated on the basis agreed upon by the above 
clauses. The company have already laid about 25 miles 
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of mains in the borough, and have secured a site for the 
erection of a generating station. They are willing, how- 
ever, to undertake not to proceed with the latter work in 
the interval between now and the end of September next, 
во that the Council may have a chance of considering their 
position as to the purchase of the undertaking at its present 
stage. Naturally, the representatives of the Corporation 


were not prepared to accept the offer of the company 


offhand without first having the views of an expert as to 
the value of the works executed by the company—the 
present state of the mains, ete. They, however, were 
strongly in favour of engaging an expert, and they reported 
their decision to the Works and General Purposes Com- 
mittee. It has now been left to the Council in full meeting 
to say whether or not an expert shall be employed to advise 
them on the question of taking over the company's under- 
taking and working it as a municipal enterprise. 


Wireless Telegraphy : an Electrostatic Effect ? 
Prof. J. W. Gore, in a short article in the Electrical World, 
states that during the summer of 1900 Prof. W. C. A. 
Hammel and he made some experiments relative to a 
system of signalling to and from moving trains, when the 
question arose, How far could a wire the length of a car 
be placed from a telegraphic circuit, one end being con- 
nected with a coherer, so that the inductive effect of the 
current might still be sufficient to effectively operate the 
coherer? They tried placing the wire at various angles 
with the telegraphic circuit, and found that the coherer 
responded even when apparently at right angles to 
the circuit. In subsequent experiments due precaution 
was taken to be assured that the effects were not 
the result of other than the causes mentioned. The 
antenna was placed quite accurately at right angles to 
the circuit. The coherer was effectively operated upon, 
making and breaking the circuit when the bare end of 
antenna touched the circuit ; when the end of antenna was 
near or some distance beyond the circuit; when the 
antenna was doubled around the circuit or doubled back 
on itself and the end connected with the coherer. The 
effect is greater when a helix, having a conductor for its 
axis, is connected to the antenna, either end, the middle, 
or both ends of the helix being connected to the 
antenna. Very decided effects were obtained in each of 
the above cases when one end of an open circuit was 
connected to a terminal of the secondary coil. In 
but a few of the cases were earth connections neces- 
sary, though the effects were increased by earth connections. 
The results obtained seem to be due to the same cause that 
operates the coherer when an insulated conductor, near the 
end of the antenna, has its potential suddenly changed— 
namely, electrostatic induction. It may be a hasty, 
though it seems a legitimate inference from the experi- 
ments, that long-distance wireless telegraphy is an electro- 
static rather than a Hertzian wave effect; at any rate, 
Prof. Gore has thought for the past few months that this 
appears to be the more plausible explanation. An oscilla- 
tory electrostatic stress between the conductor (earth) 
affected æthor and the freer æther above the earth, would 
produce waves that would be propagated around the earth. 
The better the earth conductor, the greater the electro- 
static effect ; the smoother the surface of the earth, the 
less the waves would be distorted and deflected. These 
are conditions which are found favourable for transmission 
of wireless telegraphic signals. It seems to us that Prof. 
Gore mixes up cause and effect. 

New Degrees in Engineering.— At the Battersea 
Polytechnic on Tuesday evening Mr. S. H. Wells, the 
principal, gave particulars of the new degrees and faculty 
in engineering, recently instituted by the governors of 
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London University, to the members of the Institution 


of Junior Engineers who were on a visit to the polytechnic 
with the special object of having this important matter 
brought prominently to their notice. The subject is one 
in which every young engineer should take the deepest 
interest. The opportunity of obtaining a degree in engi- 
neering at the London University has never before been 
open to the profession, and the facilities now offered for 
gaining this distinction should be a great stimulus to 
students to enter for the examinations which have to be 
passed before the degree is granted. It is indispensable 
in the first place, however, that students shall matriculate, 
and to this end the matriculation examination has been so 
altered as to be much more favourable to engineering 
students than under the old regulations. The most impor- 
tant reform, as explained by Mr. Wells, is the droppiug of 
Latin as а compulsory subject, and the substitution for it 
of either mechanics or physics. It is now possible to 
matriculate at London University by passing in English, 
in elementary mathematics, in mechanics or physics, and 
in geometrical and mechanical drawing.  Thereis, however, 
the restriction that if Latin is not chosen as one of the 
subjects of the examination, the student must take either 
French or German. Having matriculated, there is no limit of 
time which will debarthe student from going infor his exami- 
natien for the engineering degree, but this he cannot obtain 
in less than three years from the date of his matriculation: 
The examination for the degree is divided into two parts— 
i.e., intermediate and final. The subjects included in the 
first of these are mathematics, applied mathematics and 
mechanics, electricity and magnetism, or heat, sound, and 
optics, engineering drawing and design, and the choice 
of the four following—t.e, heat, sound, and optics, elec- 
tricity and magnetism (if either of these have not previously 
been taken), geometry and geology. The final examina- 
tion is divided into two groups—A and B. Group A con- 
sists of three subjects, the student being given a choice of 
four. They are: theory of machines and machine design, 
theory of structures and structural design, strength and 
elasticity of materials, and electrical technology. Of 
Group B two subjects must be taken out of seven, con- 
sisting of hydraulics, surveying, theory of heat engines, 
design of electrical machinery and apparatus, genera- 
tion, transmission, and distribution of electrical energy, 
mathematics, and, lastly, advanced theory of machines 
and structures This being a general outline of the 
nature of the examinations, Mr. Wells went on to 
explain that the Central Technical College and King’s 
College have been constituted colleges of the university, 
and are recognised as such by the Board of Studies. 
Students going through the engineering courses at these 
institutions are eligible for the examinations for the degree 
as what are known as “internal students”; but in order 
to provide for those engineers who have to work in the 
shops in the daytime becoming internal students,” the 
university has decided to recognise certain of the London 
polytechnics as giving an approved course of study, and 
which students may attend in the evening. On the other 
hand, what is known as the “external student” is not 
required to go through any authorised course of study, 
and may present himself at any time for examination, but 
in his case he has to pass an extra examination which is 
not given to the “internal student.” In concluding his 
address, Mr. Wells emphasised the fact that it is now 
possible for any young engineer of average ability to gain 
his practical experience in the daytime and attend evening 
classes at certain of the polytechnics, and at the end of, 
say, four, five, or six years, to take his degree as B.Sc. at 
the London University. 
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THE ARC WORKS, CHELMSFORD. 


— 


TEST OF 800-K W. DYNAMOS. 


On Tuesday last we had the opportunity of again going 
through the works of Messrs. Crompton and Co., Limited, 
at Chelmsford. The date was selected so that we might 
see а Hopkinson test of two large dynamos which had 
been built by the firm for the Calcutta Electric Supply 
Corporation. These machines, which have an output of 
800 kw. at а speed of 230 revolutions, are to be coupled 
direct to engines of the Belliss type. It is of interest to 
note that Marara: Crompton and Co. have been the con- 
tractors of the whole plant and machinery which is now in 
use in Calcutta. The Electric Supply Company of that 
place commenced 1 in 1897, when some 900 kw. 
of plant were installed. The demand for electric light and 
power in Calcutta has, however, increased so rapidly that 
the stations have now plant on order which, loh fixed, 
will bring the aggregate up to 3,500 kw. The two 
machines which we describe are included in this total, and 
we understand that more dynamos of the same output are 
likely to be ordered in the near future. 
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The dynamos in question are illustrated in Fig. 1, which 
shows the two armatures on the one shaft for the 0 
test. The firm have so arranged the two pits required 
with the necessary cross girder, that they can test machines 
up to 2,000 kw. without trouble. The Calcutta dynamos 
have 12 poles, and, as will be seen from the illustration, 
the frame is divided into two parts at the horizontal 
diameter. The yoke rings are of cast steel, and on to 
these are secured the cast-steel poles. These poles are 
made in one with the pole-pieces, which serve to support 
the former for the exciting windings. We understand 
that in order to keep down the armature reaction, the 
poles will have slots cut up the centres, which have to be 
milled out before the machines are dispatched. A some- 
what novel feature in the formers for the exciting coils 
is the use of iron stays, which are carried across from one 
gunmetal flange to the other in order to support these 
flanges against the pressure exerted by the winding. Two 
of these stays, which are of iron pipe, are used on each 
exciting coil former. Other projections on the back flanges 
are employed as supports for the insulated terminals of the 
shunt winding. The armature is of the slotted drum- 
wound type, 7ft. in diameter, while the outside diameter 
of yokes is about 12ft. The details of the brush 


. Two Crompton 800-kw. Dynamos as Coupled up for Testing. 


supporting gear which carry the carbon brushes can be 
seen from the illustration (Fig. 1), and we may mention 
that the brushes were working exceedingly well when we 
saw the machines last Tuesday, as there was practically 
no sparking with a 750-kw. load. The weight of each 
armature is 13 tons, and the total weight of each machine, 
with outside bearing, is about 30 tons. While the 
machines are primarily designed for electric light and 
5 supply, they can easily be adapted for the traction 
oad by adding а compound winding. 

In Fig. 2 we give the diagram of the connections which 
were used in making the tests on these machines, and in 
Fig. 5 will be found the results of the test, which has been 
earried out in & most thorough way. The result is 
excellent, as at full load each machine has a commercial 
efficiency of 94 per cent.—:.e, the electric horse-power at 
the terminals is 94 per cent. of the brake horse-power put 
in at the dynamo shaft. Аз the curve shows, the efficiency 
is 85 per cent. at quarter load and rises to 90 per cent. at 
520 kw. In view of the fact that the machines have to be 
used in Caleutta, where the temperature of the atmosphere 
is abnormally high at certain times of the year, great care 
had to be taken to have cool-running machines. The result 
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of six hours’ run at full load shows that in the present 
instance a temperature of the armature at the windings 
only increases 50deg. F. above the temperature of the air, 
while the rise at the exciting coils was only 37deg F. 

Coming now to the losses, the trial figures as analysed 
show that the following are the percentage losses at 
full load in the various parts of the machine : 


C? R in armature uos ep E а ev 


1°76 per cent. 
C? R in shunt . 


ео оноос е 6265592 95944160 97 


Frictional loss in brusees . . 0°71 7 

Frictional loss in bearings and windage .................. 047 „, 

Iron losses ыш cupide Urea Eten laxe Оса 2" А 
Total $1220 ————— Hm 6 percent. 


It will be seen from the above that the iron loss is 
responsible for almost 50 per cent. of the total, and it would 
be interesting to know how much of this occurs in the arma- 
ture and field-magnet cores respectively. In this we do 
not refer to the hysteresis loss so much as to the eddy- 
current loss. The bearings used in the trial are those 
which will be emploved when the machines are erected in 
Calcutta, and they are of the self-oiling type. When we were 
at the works we obtained the following readings of the 
various instruments uaed in making the trial, and give them 
herewith, so that our readers may, if they like, check for 
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themselves the efficiency of the dynamos at the loads in 


question : 

Current in main circuit................. оо. 1,550 ...... 1,500 
Auxiliary volt! 3s 88 81 
Motor voltage E 490 ...... 480 
Dynamo voltage UP: H .. 40 408 
Current in motor sunt БЭ 82 
Current in dynamo shunt . . . 7˙5 
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270ft. is the maximum that the ground allows, but the 
length can be extended almost indefinitely, provision 
having been made for such extension by constructing 
the north end of the building of light corrugated iron, 
the other end and two sides being of substantial brick- 
work. The height of the building from the floor to 
the inside of the roof beams is 15ft. over the greater 
portion and 15ft. at one end, which is used as a 


Fie. 2.—Diagram of Connections used for the Hopkinson Test of the Calcutta Dynamos. 


In working out these figures a correction is required, which 


we were unable to ascertain, it is due to the fall of | 
40ft. by 160ft. is screened off at the west side of the shop. 


vol in the leads from the: auxiliary dynamo, which 
drop 1в ineluded in the auxiliary voltage as given above. 
Besides witnessing the above machine trial, we had the 
opportunity of seeing through the company's works, which 
have been considerably extended since our last visit. In 


packing - room, and is shut off from the rest of the 
structure by а brick wall and fireproof doors. Ав of 


and forms the instrument department. The rest of thc. 
shop, comprising the lamp and switch departments, is quite 
open. Ав of 55ft. in width is reserved across the whole 
of the north end of the building as a store, and is separated 


the main shops we noticed, for instance, а good deal of from the working portion of the shop by an open partition. 


new plant, including а number of automatic tools for 


A portion of this store is again fenced off in the centre of 
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— ͤ WINDAGE. * 
Iron Loss --- -2:7% 
x 602 


700 800 


Ета. 3.--Efficiency and Loss Curves of the Calcutta 800-kw. Dynamos as supplied by Messrs. Crompton and Co, 


making small parts. The largest extension is, however, 
the new arc lamp eno and instrument shop, which was 
only opened for work in February last. Until then 
Messrs. Crompton and Co. had been making these in 
their old works at Moulsham. The new place in which 
this work is now proceeding is laid out wholly on one 
floor, in the same way as the main shop, and is provided 
with a north light roof, also of the weaving shed” 
pattern, the roof being carried on cast-iron columns. The 
floor space is 270ft. wide by 160ft. long; the width of 


the building, and is used as a toolshop. The machine shop 
occupies a width of two bays and a-half in the centre of 
the building. The cast side is given up to the manufacture 
of the variousty pes of arc lamps, theconstruction of switches, 
switchboards, projectors, etc., being carried on on the west 
side. Оп the south side is a range of offices for the shop 
manager, with his draughtsmen and office staff so placed that 
effective supervision is maintained over the whole of the 
shop. The shop is floored throughout with American 
maple boards, laid on an under floor of deal, with concrete 
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below. With such a floor, and with light rubber-tyred 
trucks, the use of rails is entirely unnecessary, and, 
moreover, machine tools up to any size likely to be 
required in such a shop can be fixed by simply bolting 
them down, and without the provision of special founda- 
tions. The shop is entirely lighted by arc lamps, the 
portion devoted to instrument work having the arcs 
inverted во as to avoid any shadows. Low-pressure steam 
heating is used throughout, and there is a complete system 
of fire-mains and of gas-mains for the supply of “ Dowson " 
gas, which is used for brazing, soldering, ete. The whole 
shop is motor driven, the current for this and the lighting 
being obtained from the power-house of the dynamo shop. 
Àn overhead crane in the packing.room provides for the 
loading and unloading of goods, and portions of this room 
are shut off for the storage of castings and other rough 
material; also for grinding, buffing, dipping, and similar 
dirty operations. Another travelling crane in the switch 
department enables the heavy panels of large switchboards 
to be easily handled. 

There are four lines of shafting in the building, each 
motor driven and running on roller bearings. In both the 
lamp and switch departments there is a large plant of 
interesting and up-to-date tools to be seen, notably turret 
drilling and tapping machines for dealing rapidly with the 
numerous different sized holes in the arc lamp frames. 
With such machines it is possible to fix the frame into its 
drilling jig and drill and tap all the holes before it is 
removed from the jig, even though there may be many 
different sizes. There is also a number of most modern 
capstan lathes by both English and American makers. 
The tool shop is completely self-contained, including its 
own tool forge, and both here and in the main shop the 
system is adopted of having every tool, including all the 
ordinary lathe tools, ground in the tool shop. Duplicate 
and triplicate sets of these tools are stocked, so that there 
is no delay in providing workmen with freshly ground 
tools. Tha department is also provided with a testroom 
in which all lamps are tested before being sent out. 

In the instrument department, which is occupied chiefly 
in the manufacture of measuring instruments, ampere- 


meters, voltmeters, potentiometers, and other high-grade 


instruments, the firm is also engaged in originating gauges 
and cutting tools for the system of small screw threads 
recommended by the British Association Committee in 
the Bradford report of 1900. These gauges and tools 
are being made on a system now being worked out in the 
shops under notice, and it is hoped will give a good 
degree of accuracy without excessive cost. Except that 
the parts are roughed out when soft, all the operations are 
on the hardened steel with emery wheels in a peculiar 
form of lathe. Irregularities due to deformation by 
hardening are avoided, and such a degree of finish is 
obtained from the wheels that no polishing of the surface 
is required. A high perfection of geometrical form should 
be obtained in practice. An electrical contact gauge 
measures easily within um mm. Messrs. Crompton 
attach great importance to the establishment of accurate 
dimensions and forms for the ета]! appliances in their 
instrument shop, and are paying a great deal of attention 
to this subjeet. Some very interesting and accurate tools 
are also installed in this shop, including lathes ranging in 
size from those used by watchmakers to machines with 5in. 
centres, together with smal] milling machines, etc, of 
different types. 

In these shops we saw an enormous number of arc 
lamps in course of manufacturing and testing, and were able 
to inspect the “Coronation” arc lamp which the firm have 
introduced this year. This is of the enclosed type, and 
uses impregnated carbons, which give a light which is exceed- 
ingly rich in orange rays, and this is of great service in un- 
favourable atmospheric conditions, such as fogs. A number 
of large switchboards we also saw in course of erection which 
were well worthy of inspection. We noticed that Messrs. 
Crompton and Co. have abandoned the use of a carbon 
break on their main switches and use instead auxiliary 
eontacts with a brass wiper, which effectually prevents the 
arcing at the main contacts, and is, if anything, more 
reliable than carbon. 

We were pleased to see the works in such a healthy 
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condition, as there was a good amount of heavy work in 
the main shops, and the smaller departments were all well 
employed. The firm have recently supplied three dynamos 
of larger type than those we saw to the Glasgow Cor- 
poration, and we understand that they are doing good 
work in that town. Our conclusion from the visit was 
that Messrs. Crompton and Co. are well able to hold their 
own against the present keen competition in the economical 
М ука of various classes of electrical goods in which 
they specialise. 


— — ——— — 


UNDERGROUND CABLE LAYING. 
BY A. T. STEWART. 


There are many valuable artieles to be found dealing 
with the distribution of electricity, but, strange to say, 
most of these articles abstain from referring to the details 
of the conductors used and the various methods adopted 
for fixing them in position. On these methode, however, 
the practical and economical working of any system largely 
depends. In the early days of distribution Edison worked 
out a very complete system, consisting of half-round con- 
duetors laid in wrought-iron tubing, which was filled up 
with a bituminous compound, and having on the outside 
of the tubes tarred tape wrapped round them to prevent 
oxidation of the iron. Lack of flexibility led to joints 
being made every 20ft., this, of course, being a great 
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objection. For jointing purposes the copper bars рго- 
truded about 2in. from every tube, and were connected by 
means of а U-shaped piece во as to allow for the expansion 
and contraction of the metal. The whole was then covered 
up by a metal box filled with insulating compound. With 
the development of Hopkinson's three-wire system, a 
change in the arrangement of conductors was found 
necessary. These consisted of three circular copper rods 
of the necessary section for the current that was to be 
carried, each being insulated from the other, and bound 
together into a bundle by long spirals of jute rope. The 
copper rods were then placed in cast-iron ducts, patented 
by the American Section Underground Company. An 
insulating material was then run in while hot, being in a 
liquid condition, but solidified when cool. 

Having now mentioned tke systems first employed for 
electrical distribution, we will next consider some of the 
systems presently in use. These may be divided into four 
classes—viz.: (1) bare copper strip methods, in which 
the conductors are supported on insulators and laid in 
specially constructed conduits or subways ; (2) armoured or 
unarmoured cables laid direct in the earth; (3) drawn-in 
systems, in which the cables are drawn into earthenware 
conduits or cast-iron pipes ; (4) solid systems, in which the 
cables are laid in wood, iron, or other troughs, and then 
run in with bituminous compound. 

There is much diversity of opinion at present regarding 
the respective merits of these systems, some proving 
suitable in one quarter and entirely the reverse in another. 
This may be occasioned by the fact that until recent date 
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the subject of distribution had not received the attention 

whieh so important a branch of electrical work was 

entitled to. In the first place, there are certain localities 

where the conditions may permit of one system being used 

successfully, but the same system, if put down in another 

town, might be found quite useless, and, therefore, it 
mes falsely tender nad: 

For low-tension work a great deal of attention has been 
given to the first-mentioned system. By the use of this 
method the expense of covering the copper with expensive 
insulating material is avoided ; but the expense so saved is 
not always gain, as many additional expenses may be 
be incurred in other directions. Instead of using stranded- 
wire conductors, as in the system already mentioned, 
Messrs. Crompton employed a system in which the con- 
ductors were flat copper strips laid on the top of one 
another until the required section of copper was obtained. 
These strips were stretched out and supported on glass or 
glazed porcelain insulators placed about 50ft. apart in an 
earthenware or concrete conduit. The junction boxes were 
built of brick with cast-iron frames and covers, the conduits 
terminated at these boxes, and wherever possible were 
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Fre. 2. — Manchester Cables as laid in Troughing. 


sloped towards them, so that any water which might find 
its way into the conduit runs into the box, from where it 
can be drained away. To ensure the proper working of 
such a system, it is absolutely essential that levels be care- 
fully studied with a view to drawing the accumulations of 
water, also for conveying explosive gases to points where 
they may be removed by ventilation. In small towns 
where there is plenty of available space under the 
footways, also if such space be of such a nature that 
straight runs and the necessary gradients may be obtained, 
а copper strip system may prove advantageous. This 
system is now almost obsolete, as owing to the difficulty 
encountered in large towns with gas, water, and other 
mains, draw-in and inspection boxes cannot be put down 
in the required places. On a large distribution system 
of this kind the continual attention and care required is 
very costly ; further, the increase of working pressures 
nowadays require à system in which all chances of moisture 
and gas accumulations are reduced to a minimum. 

Where cost is & consideration, the second system is 
worthy of notice. Armoured cables laid direct in the 
ground have many advantages. Some towns even lay 


plain lead-covered cables direct in the ground, and the 
results have been satisfactory. In Bray, Ireland, this 


system has been adopted, the cables being laid in clay and 
covered over with tarred boards lin. thick. Leith is 
another example where lead-covered cables have been laid 
direct in the ground; here steel plates are employed to 
protect them. It is usual to cover the armoured cables 
with timber or bricks to indicate their presence, and 
thereby modify the chance of damage by careless navvies 
when excavating. The general covering is an ordinary 
board about lin. thick by 7in. wide, which is first dipped 
in boiling tar. The writer, however, prefers a V-shaped , 
trough, as picks are much more apt to glance off а trough 
of this shape; moreover, they are a better protection to 
the cable in every way. | 
In adopting an armoured system, there are many points 
to consider, the chief one being ће nature of the soil. If 
this be of à sandy nature, then an armoured .system may 
prove serviceable ; but should there be the slightest signs 
of acids in the soil, it will be found that sooner or later the 
outer layer of jute rote off, exposing the armouring, which 
also gets eaten away, until, finally, the cable becomes abso- 
lutely useless. It is then a question as to whether it will 
pay to open out the ground so as to reclaim the scrap 


FIG. 5,—System of Arranging Intermediate Points at Manchester, 


copper. Laying direct, however, has this advantage : it is 
cheap, flexible, easy to lay, and the work may be carried 
out despite bad weather. | 

Let us now consider the “ drawn-in" systems, in which 
the advantages lie in the fact that conductors ean be drawn 
out if necessary апа new ones drawn in again without 
disturbing the streets. The disadvantages entailed are, 
however, very numerous. The first is cost, the pipe or 
conduit system being costly to lay. It is by no means 
flexible, because unless the conduits are laid straight and 
level, itis almost impossible to get the cables pulled through, 
and still more difficult to get them out again. Further, 
they run a serious risk of getting damaged if the conduits 
are not laid straight. Faults on conduit systems are very 
expensive to repair, because should a fault occur in а cable 
which is the centre one in a nest of 20 or 50 others, then 
the labour entailed in repairing the fault may require 
many days. | ; 

Everyone who has had experience in underground 
work knows how difficult it is to prevent moisture from 
entering into or condensing in underground conduits. 
Yet another and more serious disadvantage is the 
danger from explosions owing to gas leaking into , 
the conduits or manholes. Dzawing-in boxes should 
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be placed at intervals not exceeding 100 to 110 yards 
in straight runs, and at every sharp bend or corner 
to facilitate the drawing-in of the cables. As the 
conduits are laid it will be found convenient to 
thread a wire through them, so as to form a line 
from box to box. Doing this saves much trouble after 
in “rodding.” As the conduits are laid, each should 
be very carefully examined to see that no sharp edges 
or obstructions have been left in them, also that the 
drawing-in wire is not broken, otherwise the tedious 
of rodding already mentioned will have to be 
employed. Should rods be n , they must be of 
stout cane in lengths of about 5ft., with screw ferrules at 
the ends for joining together. A good rod should bend at 
right angles without the slightest overstrain. Boxes should 
be large and roomy, having a floor work of at least 6in. 
concrete and walls of 9in. brickwork, and each box should 
be drained into a sewer through atrap. The lids should 
be about 2ft. square for road work and about 18in. by 22in. 
for footway. Cast-iron pipes are much used for drawing-in 
systems, the chief advantage claimed for them being 
their mechanical protection. Lead joints are preferable, 
although cement is frequently used, and when lead are used 
they require careful caulking, as if any of the lead gets into 
the interior of the pipe it, is exceedingly difficult to get it 
out. The usual size of pipe used for underground cable 
work is 4in. bore апа 9ft. Ке The most convenient 
way to lay these is to joint two together on the cutting 
and lay them in the trench, jointing the others as the work 
proceeds. After all the conduits or pipes have been laid 
and threaded, the cables are brought to the ground in 
drums, which are mounted on stands or screw-jacks just 
behind the draw-in box, from which the cable is to be laid. 
The end of the cable is then fastened by means of an iron 
clip or strong twine to a rope or chain, this rope or chain 
being first pulled through the conduit by means of the 
draw wire left when they were laid. This rope is then 
wound on а erab, and the cable is thus s ily drawn 
through the conduit. It is advisable to use а suitable 
lubricant, which should be rubbed on the cable as it is 
drawn in, as by doing so it is pulled much more easily and 
is less apt to jerk. 
When more than one cable is being drawn into the one 
conduit, it is advisable to tie them together and draw in 
at the same time. А sufficiently long bite should be left 
at each manhole to allow of the cable being easily drawn 
back, if necessary, also for jointing purposes. Where lead- 
eovered or armoured cables terminate with thimbles in 
section or lighting feeder pillar or manholes, one often finds 
them sealed up by means of rubber tape, which starts at 
the thimble and is wrapped round and round until it 
finishes on the lead sheathing of the cable. This system 
of terminating conductors is very detrimental, and creeping 
electrolysis is apt to set up across the tape between the 
thimble and the lend covering of the conductor to such an 
extent that through time deterioration of the lead covering 
will follow, especially in an armoured system, where the 
metal sheathing may be lying in moisture many yards off. 
The best way to overcome this difficulty is to abolish all 
these tape systems, and to terminate the cable ends in an 
ebonite end connection box, which will enclose the lead 
sheathing and the thimble or socket, the whole being filled 
in with compound. For a three-wire network a draw-in 
system is not advisable; so many branch mains have to be 
connected to each successive installation that unless 
special brick boxes are made for each one, the conduit is 
broken into many pieces and cannot be repaired properly, 
the result being that water troubles develop, also gas 
accumulates, and through time the system gives endless 
trouble. 

We will now turn our attention to the latest and most 
improved system —viz.: the solid." The Brooks” 
semi-solid system, which is little used, consists of a welded 
wrought-iron tube about 15in. long. These are joined 
together by an ordinary screw socket, every alternate 
length being connected by means of a T-coupling, which has 
a plug, and these are necessary for filling the tubes with 
the semi-solid oil, which generally is of such a nature as to 
become liquid at a temperature of about 280deg. to 
S00deg. F., but when d is of a plastic nature. The 
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cables used for this system are not necessarily lead-covered, 
but merely insulated with jute or strong fibrous material, 
which becomes impregnated with the heavy oil used for 
filling the tubes. 1t is most important that the cables and 
tubes should be thoroughly dry and free from all moisture. 
The final drying is given by an excessive current being 


5 through a special wire generally built in the cable 
or that purpose. 


This last system seems to find more favour in this country 
than the others, although in America this solid system is 


Fia. 4. —Laying the Cables in the Troughs. 


considered entirely out of date. Its advantages are 
flexibility and so little liability to be affected by moisture 
when properly laid. The former advantage is most impor- 
tant, especially in large cities, where there is so little room 
left owing to numerous gas, water, and other mains. The 
laying of cables on this principle is usually done at a depth 
of 2ft. біп. in foot way and 4ft. in the road way, and wooden, 
iron, or earthenware troughs can be used. The cables are 
then laid on bridges, which should be well creosoted and 
set in position by a little liquid pitch, which soon cools 
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Fie, 5. —Laying Diatrine Lead-Covered Cables on the Solid System in Manchester 


and thus fixes the bridge in position in the troughs. The 
cables may then be rolled along the side of the trench and 
finally laid into the troughs, after which they are filled in 
with bituminous compound and suitable covers laid over 
while the compound is still soft. Thus the trough and 
cover is sealed together, and encloses the cable in a solid 
block of compound. | 
Earthenware troughs have the disadvantage of not being 
more than 18in. or 2ft. long, thus requiring numerous 
joints. They are also very liable to get damaged, and are 
not at all convenient for getting round curves. Wood 


- 


troughs well creosoted are most convenient. They may 
be made in any lengths, and proper bonds can easily be 
made at the joints by means of wooden collars placed 
underneath the joint. Care should be taken to design the 
trough so that it may be of ample size to allow a sufficient 
thickness of compound to encircle the cables. This should 
never be less than jin. all round. Another important 


| 
è 


| 
| 


rax 


Ета, 6.— View showing the Conduits for the Draw-in System. 


point is that the bitumen or compound should get well 
underneath the cable, and the best way to effect this is to 
run in a thin layer of compound before the cables are laid. 

When laying solid systems in wet weather, care must be 
taken to see that the troughs and cables are kept dry until 
the bitumen compound is run in and set. Water causes 
blow-holes in the compound, and it may be found that 
through time the water will percolate through the com- 
pound into the cable, and eventuallv develop a fault 
which will cause endless trouble and annoyance. The 
compound usually employed is ccmposed of pitch, bitumen, 
and creosote oil in quantities of about 60, 25, and 15 per cent. 


FIG. 7.—Laying Armoured Cable. 


respectively. Some firms use pure bitumen only, but this 
is unnecessarily expensive, because if the compound 
already referred to is properly mixed, it will be found to 
last equally as well. The most convenient size of boiler 
to use for boiling the compound is 300 gallons capacity, 
mounted on four wheels, with shafts so that a horse may 
pull it along when required. 

It might be as well before concluding our notice on solid 
systems to mention how extra high-pressure mains for 
transmitting three-phase currents are laid. Perhaps one 
of the most interesting systems of this kind is being 
earried out by Messrs. W. T. Glover and Co., Limited, for 
the Manchester Corporation. The cables (a section of 
which is shown in Fig. 1) are triple-triangular, three- 
core, lead-covered, and, as will be seen, have a sheathing 
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of galvanised steel wire to satisfy the Board of 
Trade requirements. These cables are made in 150- 
yard lengths and laid in cast-iron troughs; each 
trough is 6ft. long, and securely bolted to its neigh- 
bour so as to make continuity throughout; iron cli 
are fixed to each trough by means of screws, and the 
cables are in turn clipped on so as to effectually earth the 
lead at each length of trough. Fig. 2 shows the cables 
lying in the troughs, also the clips. Wooden bridges are 
placed about every 18in., and the whole is filled in with 
bituminous compound, cast-iron covers being laid on the 
top. Disconnecting joint-boxes are placed every 450 yards, 
and are filled with Messrs. W. T. Glover and еы pee 
diatrine, which is an excellent insulator. Fig. 3 will give 
some idea as to how the intermediate joints are made, also 
the magnitude of the contract already referred to. The 
working pressure on these cables is 6,500 volts, but they 
are subject to a breakdown pressure of 14,000 volts. Figs. 
4 to 7 show other views of the work in progress. 

The question as to whether cables should be laid solid or 
drawn into conduits is controlled greatly by the conditions 
as to the style of cable to be used, the nature of the soil, 
available space, etc. Lead-covered cables, for example, 
will naturally suffer much from electrolysis and earth 
eurrents in a draw-in system where moisture has accumu- 
lated in the conduits, especially if the bonding has not been 
closely attended to; it would therefore appear that the 
best remedy would be to lay such cables solid, but even 
although this is done and the bonding perfect in every way, 
there is always a chance of the шшш compound 
getting cracked and exposing the lead at that point. 
Conductors break down owing to faults in manufacture 
also injury received whilst laying, yet it can safely be said 
there is no form of destruction во detrimental to the system 
as the action of electrolysis. Every precaution, then, should 
be taken to ensure a thorough metallic connection between ' 
the lead sheathing of all cables through the joint-boxes and 
manholes. 

In the writers opinion, the best method to ensure 
metallie continuity of the lead sheathing throughout Anf 
system, especially one where cast-iron troughs are used, 
is to securely bond the lead sheathing to the joint-boxes. 
The best system would probably be armoured cable laid 
solid in iron troughing, with a minimum thickness of lin. 
of compound all round, well bonded with earth-plates, 
which could be under control placed at intervals. Such 
a system would, of course, be expensive, but it would bea 
guarantee against damage of all kinds, mechanical or elec- 
trical, provided the cable was properly. manufactured. 
With this we must conclude our notice of conductors, 
though there are several points which we cannot find 
space to describe. The foregoing, however, will probably 
give our readers some general ideas as to the various 
methods employed, with their respective merits. 


THE BRISTOL TRAMWAYS ELECTRICAL 
INSTALLATION.* | 
BY J. CLIFTON ROBINSON, A. I. G. E., M. I. KE. E. 


One of the first companies in Great Britain to recognise 
the advantages of electric traction and to adopt it for its 
tramway system was the Bristol Tramways and Carriage 
Company, Limited. In anticipation of the Board of Trade 
regulations of 1894, plans were prepared, and in October, 
1895, the first power station was completed at St. George's, 
and served to operate the experimental electric lino from 
Old Market-street to St. George's and Kingswood. This 
line proved so successful that extensions were laid down 
the following year and the power station equipment there 
was increased, and as the result of the working of those 
sections the company decided to reconstruct the whole of 
its lines (till then worked by horse traction) as well as to 
make large extensions, and to operate the whole system 
electrically. The Act authorising this important operation 
was obtained in July, 1898, and with characteristic energy 
the company set itself to carry out the reconstruction. By 


* Paper read before the Incorporated Association of Municipal and 
County Engineers. 
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December, 1900, the whole system, covering 28] route 
miles, had been brought into electric operation, the com- 
pletion of this immense undertaking occupying only a little 
more than two years. That the system has proved of 
immense public advantage is shown by the rapid growth 
of the passenger traffic. In the year 1900, when only 6 
of the system were as yet electrically worked, 27 millions 
of passengers were carried, while over the completed system 
in 1901 the number reached 37 millions, an increase of 
10 millions, being an average of 14 millions perannum per 
mile of line. It will perhaps be better in describing the 
system to give the various sections of the installation 
separately. 
POWER STATION BUILDING. 


Choice of Site. From a scientific and practical point of 
view, the interest of this extensive system of ‘tramways 
centres in the new power station at Counterslip, St. 
Philips Bridge. It occupies a splendid position in relation 
to the work, being situated as nearly as possible at the 
centre of the system, the furthest point being distant four 
miles from the power-house. Built alongside the floating 
harbour, facilities are thus secured for a plentiful supply 
of water, for the reception of fuel and materials, and for 
the removal of ashes. The site had but one objection— 
its want of lateral extension. But it was so satisfactory 
in every other respect that it was adopted by the Board 
without hesitation, and the task of fitting the confined 
space to the requirements of the system was left to the 
engineer. This task has been met in a way that is 
absolutely unique in tramway engineering equipment— 
unique alike in design, adaptability, and com pleteness. 


Architectural Description.— The leading feature is that the 
boilers and furnaces and the corresponding parts of that 
section of the equipment are on the floor above the engine- 
room. The reason for this unusual arrangement is that 
the most had to be made of a site of very limited extent, 
while it was, of ccurse, desirable that the engines and 
dynamos should be on the ground floor. It was inevitable 
under these circumstances that all the other machinery 
should be taken to the upper storey, and that the building 
should be both lofty and strong enough to provide all 
the necessary accommodation The site had first to be 
dealt with. It abuts on the river, and, as in the case of 
the Corporation electrical station, on the other side of St. 
Philip’s Bridge, it had to be closely piled before putting in 
the foundations. To do this a stout cofferdam was built 
around the river front, and the water between it and the 
site pumped out. The ground was then excavated to a 
considerable depth, and about 1,200 piles driven in. The 
concrete foundations have lattice steel girders embedded 
in them, and upon this solid basis is erected the steel frame- 
work for the building, which measures 140ft. in length and 
52ft. in width outside the walls, the over-all height being 
111ft. from the basement to the roof bridge. The walls 
are of red brick, closely set with cement, and Bath stone 
dressings have been freely used, so that the outward 
aspect presents a fino architectural effect, being graceful, 
dignified, and massive, sufficiently ornate to satisfy taste, 
while at the same time it is solid and businesslike, as 
the building for such a purpose should be. The interior 
of the power station is lined throughout with white glazed 
brick relieved with lines of blue. The basement is 8ft. 
high, the engine room is 37ft. high, the boiler-room is 20ft. 
8in. high, and an additional floor above the boiler-room, 
15ft. high, contains the tanks, bunkers, economiser, flue, 
etc. 

Chimney Stack.—The chimney stack consists of two parts, 
a brick pedestal below and thesteel shell forming the shaft 
itself, this arrangement being necessitated by the extreme 
height of the boilers and flue. The pedestal is utilised to 
contain a spiral stairway giving access to the boiler-room 
floor. The chimney proper is 200ft. high from the base- 
plate on the top of the pedestal, or 265ft. in all above the 
ground level. The shell is made of steel plates in three 
thicknesses, being gin. at the bottom, Ia in. in the centre 
portion, and zin. at the upper end. It is 10ft. Qin. in 
diameter at the top, and is there finished off with an 
ornamental сар. А ladder runs to the top from the base 
of the shell. The interior of the chimney is lined with 


firebrick, specially moulded, the thickness of the lining 
varying from Qin. at the bottom to 44in. at the top. The 
sheli is riveted to the cast-iron base-plate, which again is 
Leld in position by eight 24in. holding-down bolts, built in 
and running the whole depth of the brickpedestal. 

Coal-handling Plant.—Coal is received from barges by a 
grab bucket and delivered into a storage tank. About 
60 tons per hour are raised and tipped into a hopper, its 
weight being automatically recorded on its passage to the 
storage tank, which has a capacity of 486 tons. The fuel 
is delivered into the bunkers above the boilers by means of 
a bucket chain conveyor, with a total capacity of 267 tons, 
and the supply for the boilers is drawn off for the stokers 
through weighing hoppers. The bucket conveyor, which 
is 540ft. long, is electrically driven at a speed of 26ft. per 
minute, and will convey 34 tons per hour. 

Botler-Room.—The boiler-roem contains eight horizontal 
water-tube boilers arranged in four batteries, each with a 
capacity of evaporating 8,2501. of water per hour, at a 
steam pressure of 160lb., and each containing a heating 
surface of 3,140 square feet. 

Mechanical Stokers.—Each furnace ів fed by an electrically 
driven mechanical stoker of the “coking” type. The 
driving shaft runs in a trench in front of the ashpit, and 
has at each end a worm gear driven by a motor. Either 
worm may be thrown out of goar. The ashes are removed 
by the return line of the conveyor, and are received into a 
tank outside the building, from which they can be drawn 
off into barges 

Condensing Plunts.—The condensing plant consists of two 
surface condensers of the Admiralty” type, each con- 
taining 3,200 square feet of cooling surface, and each 
having a motor-driven 8in. centrifugal circulating pump. 
The air-pumps are uf the vertical twin type, one set for 
each condenser. The exhaust steam passes through an oil 
separator before entering the condenser. 

Hot-Well.—The hot-well consists of a cylinder 96in. long 
and 48in. in diameter located in the basement, and the 
water from this is forced into the water-tanks on the 
economiser floor by two electrically-driven three-cylinder 
pumps, passing through filters for extracting any remaining 
traces of oil. The make-up valve is situated in the hot- 
well. 

Water-Tanks.—The water-tanks have a capacity of 12,000 
gallons, and from them the feed pumps (which are of the 
vertical compound duplex type) supply the boilers. 

Water Softener.— A Tyack water softener, capable of 
dealing with 3,000 gallons per hour, is located in the yard 
against the chimney base. Experience at the St. George's 
power station had proved this method of treating Bristol 
water to be satisfactory. The service from the town mains 
is arranged in duplieate, as а safeguard in the event of 
water being cut off fromeither. 

Steam-Piping.—The steam-piping is designed to suit the 
particular arrangement of the station, there being one 10in. 
header in the boiler- room and another adjacent to the main 
engines; and provision is made by the insertion of 
separators to prevent water passing to the cylinders of 
the engines. From the lower steam header risers are taken 
to the stop valves of the engines, and a ring main is taken 
round the basement of the station for supplying steam to 
the auxiliary plant. The steam-pipes are lap-welded steel 
tubes screwed with heavy cast-iron flanges, the ends of the 
tubes being peened over. The exhaust from each pipe is 
carricd into a main exhaust pipe 20in. diameter, in the 
basement, from which it passes to either condenser or 
by an automatic valve to the atmosphere by a pipe carried 
outside the building. 

Engine-Iioom.— The engine- room on the ground floor is 
116ft long by 48ft. wide and 37ft. high. It contains four 
500-kw. direct-coupled sets, two 50-kw. direct-coupled 
lighting sets, the condensers, the air-pumps, five negative 
boosters, and the switchboard. It also has a 25-ton 
electrically-driven overhead crane traversing the whole 
length of the room. The main engines are of the vertical 
cross-compound Corliss type (built by the E. P. Allis 
Company, Milwaukee, U. S. A.), with cylinders 22in. and 
44in. diameter and 42in. stroke, running at 90 revolutions 
per minute There are two galleries round ‘each engine, 
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the upper being connected from engine to engine. The 
fly-wheels, which are 16ft. in diameter and each weigh 
40 tons, are built up in 10 semi-steel sections, each section 
being secured by three bolts between discs pressed out to 
the shaft. After it is built up in this way the joints in 
the rim are held together by оке on both sides shrunk 
into recesses. The steam consumption of these engines is 
5 to be not more than 12:7lb. per indicated 

orse- power, with a mechanical efficiency of not less than 
91 per cent. 

Generators. — The 10 таа (constructed by the General 
Electric Company, U.S.A.) are of the 10-pole type, com- 
pound-wound, and will develop 1, 250 amperes at 500 to 
550 volts as may be required, or 1, 500 amperes for short 
intervals. They stand over pits between the high-pressure 
and low-pressure engine columns, and the armatures are 
pressed and keyed on to the main shaft. 

Gear.—The gear is of the automatic type with double- 
ported valves for the steam, and single-ported valves for 
the exhaust; and there are two eccentrics to the valve 
gear of each cylinder, one for operating the steam valves 
and the other for the exhaust valves. Two governors are 
attached to each engine, one of which operates both the 
high and low pressure cylinder valve gears, whilst the 
second or safety governor automatically closes a stop 
valve placed near the main throttle valve, to act in case 
the speed should exceed 95 revolutions per minute. The 
crankshaft is provided with journals of 18in. diameter. 
Between the cylinders there is a reheater receiver with 
coils supplied by steam at boiler pressure. 

LIGHTING SETS. 

The two lighting sets consist of two-crank tandem com- 
pound high-speed self-lubricating (Belliss) engines, running 
at 400 revolutions per minute, and each having direct- 
coupled a 50-kw. 500-volt compound-wound four-pole 
lighting generator. A centrifugal governor fixed at the 
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(which is the maximum capacity) sre passing through 
both field and armature, the machine gives 50 volts at 
the terminals of the generator. The rails are also connected 
at the power station by bare cables, equivalent in section to 
four square inches, to the negative 'bus bar. 


SWITCHBOARD. 


The main switchboard consists of white marble panels 
8ft. in height and 2in. thick, bolted to angle-iron frames 
on a raised gallery. It consists of four generator panels ; 
21 feeder panels, some of which are on the auxiliary 
board, as described later; two lighting generator panels, 
one panel containing the main station voltmeters and the 
Board of Trade test instruments, and one lighting and 

wer circuit for the power station circuits; also five 

ster panels, all being furnished with connections and 
switches of the most approved type and design. The 
arrangements are such that the lighting and power panel 
may be supplied either from the lighting sets or from the 
tramway generators. 
AUXILIARY SWITCHBOARD. 

There is also an auxiliary switchboard on a galler 
above the main switchboard, containing the feeder panels 
supplying the parts of the system originally driven from 
the St. George’s power station, and also panels controlling 
the feeders to the various depóts and car-sheds throughout 
the city, tor both lighting and power. 


NS BBZ 
TRAMWAYS AND LIGHT RAILWAYS EXHIBITION 
AT THE AGRICULTURAL HALL. 
( Concluded from page 85.) 


The manufactures shown by Messrs. Hurst, NELSON, 
AND Co, LIMITED, of Motherwell, included one of their 
maximum traction trucks (Fig 29). This truck is of all- 
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Fic, 29, — Hurst- Nelson Maximum Traction Truck. 


end of the crankshaft and acting direct on the throttle 
valve controls the speed within 3 per cent. There are 
also in the engine-room three 30-kw., one 20-kw., and one 
$5-kw. negative boosters for drawing the return current 
from the track rails. These boosters or motor-generators 
are placed under the switchbord gallery, and each consists 
of two four-pole continuous-current direct-coupled machines 
mounted on а single bed-plate having three bearings. The 
generator is constructed as a series-wound machine, but its 
field is connected in eircuit with the positive feeders 
supplying current for the locality so boostered. Separate 
return cables run from the distant points to be boostered, 
the extreme ends of which are connected to the track rails 
by plastic bonds, and the home ends to the negative side 
of the generator armature, the positive side of which is 
connected to the negative 'bus bar. The generator is 
separately excited, ind the current in the armature corres- 
ponds with the currept in the field, and when 600 amperes 


; British design and manufacture, and contains some special 


features. The driving wheels are 30in. diameter, and the 
trailers 20in. diameter on tread. The spring bolster is 
placed at 1ft. 6in. and the pivotal centre at 12in. from the 
centre of the driving wheels. The wheel base is 4ft., and 
the brake is of an entirely new form, being arranged so 
that the blocks can be adjusted by the driver whilst on route. 
A complete car was also shown of the firm’s improved 
double-deck type, arranged to seat 57 passengers. This 
car has extended canopies, access to the roof being 
provided by wide staircases of the reversed type, 
while improved outside dry seats are fitted. The 
car was mounted on a standard Hurst-Nelson " four- 
wheeled cantilever truck. One of the special features of 
this truck is that it is made of pressed steel plates, with 
a top stay of flat steel. The body-bearing springs are of 
the laminated elliptical type carried in pressed steel shoes. 
Spiral truck-bearing springs of the compound type are 
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placed ever the axle boxes. Another special feature of 
this truck is the angle-steel diagonals for keeping it true 
and square. The motors are carried upon the usual spring 
suspension bars, and are geared direct to the axles. The 
axle boxes are of the roller-bearing type, specially adapted 
for use with collared journals. The wheels are 30in. 
diameter on tread, and the wheel base is 6ft. Lightness 
combined with strength are claimed for the design. It 
may be added that the workmanship of the Hurst-Nelson“ 
exhibits was uniformly excellent. 

MATHE STURTEVANT ENGINEERING COMPANY, LIMITED, 
147, Queen Victoria-street, London, had a varied and 
interesting exhibit of their well-known motor-starting and 
speed-regulating rheostats, etc. Included in the exhibit 
were four of the firm's C.H. self-starting rheostats, ranging 
from 5 h.p. to 10 h.p., by the use of which motors can be 
started and stopped automatically from a distance. Some 
` automatic pressure regulators, suitable for use in согпес- 
tion with the self-starting rheostats when these are to be 
installed in connection with pumps maintaining a pressure 
of air, water, or gas in а receiver, were also shown. We 
also noticed a Sturtevant C.H. motor-starting and field- 
regulating rheostat of 10 b.h.p. 220 volts, designed to 
enable the motor to be started up properly, and the speed 
to be increased considerably above normal, and at the same 
time to prevent the possibility of the motor being started 
with a weak field. In connection with rheostats for 
special purposes, it may be mentioned that the firm are 
supplying a multiple solenoid pump-starting rheostat, 
which is automatically controlled by means of a float- 
switch, thereby enabling a practically constant level of 
water to be maintained in the tank to which the 
pump is delivering. Various types of the firm’s blow- 
ing and exhausting fans, both electrically and steam 
driven, added to the attractiveness of this exhibit. On 
the same stand, but distinct from the Sturtevant exhibit, 
the Crosby Steam Gauge and Valve Company, of 147, 
Queen Victoria-street, London, were showing a collection 
of indicators and other of their steam specialities. Special 
mention may be made of a set of five indicators, coupled 
together electrically, showing how diagrams can be taken 
on five indicators simultaneously by operating one indicator 
only. The new reducing gear recently introduced by the 
Crosby Company was also shown. This reducing gear is 
attached directly on to the indicator cock below the 
indicator, provision being made for adapting the apparatus 
to strokes from 10in. up to 72in. by means of a nest of 
aluminium pulleys, which are attached in a convenient 
form to the main spindle of the reducing gear. The 
spring which provides for the return stroke of the drum 
is of the spiral type. It is claimed that in practice this 
apparatus has been found to be absolutely reliable and 
easy to fix and adjust. Something new in pressure 
gauges was also shown. The Crosby improved pres- 
sure gauge is fitted with two Bourdon tubes, an 
arrangement which allows of stouter tubes and fittings 
being used. The Bourdon tubes are attached to the gauge 
by means of screwed joints, no solder or brazing material 
being used. The base casting to which the tubes are 
screwed is carried up to the centre of the gauge, and 
supports the quadrant and levers. This gauge has been 
found to be very suitable for high-pressure steam, and 
especially in positions where the gauge is subjected toa 
great deal of vibration, as even under the most trying 
conditions vibration of the needle is practically non- 
existent. Chapman fullway gate valves were also well 
represented, samples being shown of valves for pressures 
from 601. to 250lb. Two fine valves, 8in. diameter, fitted 
with by-pass, were included in the exhibit. 

Messrs. KELVIN AND JAMES WHITE, LIMITED, exhibited 
the latest types of Lord Kelvin’s patent electrical instru- 
ments. Included in the exhibit were ammeters, voltmeters, 
and wattmoters both of the indicating, recording, and port- 
able types, besides numerous testing sets for the measurement 
of insulation resistance and conductivity. An examination 
of these instruments disclosed the fact that various improve- 
ments have lately been introduced into their design, so as 
to render them suitable for modern requirements. The 
construction of the firm's recording instruments is par- 
ticularly noticeable, on account of the increased facilities 
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provided for reducing labour in connection with the 
changing of the charts. When the clock is moved to 
change the chart, the winding of the clock for the next 
record is done automatically, the clock being, moreover, so 
arranged as to make it impossible to overwind. A receptacle 
is also provided in each instrument for storing the used 
charts. Electrostatic voltmeters were shown provided with 
біп. and 10in. scales—certainly a great improvement 
Samples of the firm’s moving-coil or siphon recorder 
ammeters and voltmeters for use on traction and lighting 
boards were also shown, these being of three different types 
and six different sizes. Altogether 50 different types of 
instruments were shown, each instrument being suited for 
some particular requirement. Messrs. Kelvin and White 
are also making a speciality of switchgear, and a number of 
photographs of switchboards supplied by the firm to all 
parts of the world added considerably to the interest of 
their exhibit. Needless almost to say, the samples of the 
firm’s circuit breakers and switchgear, which completed 
their exhibit, were of the same high-class finish as their 
instruments. 

Messrs. EVERETT, EDGCUMBE, AND Co., 151 and 152, 
Great Saffron-hill, Holborn-circus, London, E.C., displayed 
some of their specialities, among which was a recording 
ammeter specially designed for use on tramcars. This 
recorder is carried on buffers, which protect the working 
parts from the excessive vibration to which they are 
subjected in working. The instrument is thoroughly 
damped, and a special arrangement is provided by 
means of which the chart speed can be varied at will 
from about lin. per minute to 4in. per minute. Another 
instrument exhibited by the firm was а new rotary 
synchroniser. This synchroniser, which was shown in 
operation, consists essentially of & two-phase rotary field 
motor, the stator of which is fed from the 'bus bars and 
the rotor from the machine to be paralleled, the split phase 
being produced by means of a choking coil If the 
incoming machine is running too fast, the hand will 
revolve to the left, and if too slow, to the right. The 
eorrect speed, or rather frequency, is shown by the hand 
remaining at rest, and the precise moment for switching in 
is shown by the hand standing vertically and opposite а 
mark on the dial. Thus absolute accuracy is possible, and, 
moreover, in order to enable the engine driver to see from 
a distance what is going оп, a green or а red lamp is shown 
through holes in the dial, according to whether the alter- 
nator is running too fast or too slow. An ordinary 
synchronising lamp surmounts the whole instrument, 
which is very compact, having a dial some 8in. or 10in. 
in diameter. The instrument performs three distinct 
functions: (1) it shows whether the incoming machine 
is running too fast or too slow; (2) by how much 
it is out of step; (3) the exact moment for switch- 
ing in without any chance of error. It is claimed 
that with the aid of this synchroniser a novice can 

lel even the largest machines with absolute safety. 
he firm were also showing an instrument which they have 
just introduced ав an adjunet to their well-known lamp 
tester, in the form of a small direct-reading photometer set. 
The complete outfit, with the exception of the standard 
lamp, is only about the size of an ordinary cigar case, and 
it is claimed that extremely accurate results can be obtained 
even in ап ordinary room with the blinds down. The 
photometer itself consists of a carefully-designed ** Leeson 
disc,” which is moved along a graduated scale ingeniousl 
slung between the standard lamp and the lamp to be tes 
In order to avoid the somewhat tedious calculations 
always necessary in photometric measurements, a direct- 
reading scale has been devised, and is included in the set 
by means of which not only the candle-power, but also the 
efficiency in watts per candle-power can be obtained at once. 
A novel type of cell-testing voltmeter was also shown. 
The case of this voltmeter measures only Sin. by 4}łin. by 
241п., and yet it gives a scale of lin. for every twentieth- 
volt division. "The scale reads from 1:5 to 5 volts, and by 
means of a small commutator at the top of the instrument 
it will always read in the right direction, no matter to 
which terminals of the cell it may be connected. Ап indi- 
cator on the commutator also shows which is the positive 
terminal of the cell so that it can be used also as & pole 
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indicator. Numerous other instruments, ete., were included 
in this interesting exhibit. 


HOW THE ELECTRIC TRAMWAY SCHEME IN 
JOHANNESBURG FELL THROUGH. | 


From its first inception as a city until about two years 
before the war Johannesburg had been content to depend 
on its service of horse tramcars as a means of transit from 
one part of the city to the other. Time is not of the first 
Importance in Africa, and whether a man arrived at his 
destination in 15 or 50 minutes did not matter so very 
much after all. So Johannesburg drifted along. Then 
some new arrivals appeared on the scene. These were men 
imbued with all the American and European ideas. In 
their eyes this waste of time appeared as little less than 
sinful, and they set to work to remedy matters. They 
decided to establish an electric tramway service. A com- 
mittee journeyed to Pretoria, and interviewed President 
Kruger and the members of the First Raad. They were 
successful in their mission. The President regarded the idea 
favourably, and what the President regarded with favourable 
eyes, in the expressive language of the West, went." That 
is to say, it did so as a rule. But in the present case the 
exception which proves the rule was to occur. А couple 
of the members of the Raad did not fall in with the ideas 
of the President and the majority. They were wise men, 
and they said little; but that night, when tho business of 
the day was over, they passed in writing letters to the 
various field cornets in the country districts. Several of 
these letters were made publie later on. They were simple 
epistles. They merely stated that the Government was 
eontemplating entering into an agreement with some 
foreign capitalists to allow them (the capitalists) to establish 
electric tramways. The immediate effect of this would be 
that the horse tramways would be discontinued The 
after effect would be that all horse traction would be 
superseded by electric. And what are yqu going to do 
for а market for your forage then? With this question 
the letter concluded. The field cornets did not waste time 
in trying to answer this question. They simply sent round 
to their neighbours calling mass meetings together. I have 
heard how many meetings were held during the next few 
days, but my memory fails me as to the exact number. 
It was, however, something considerable. The result was 
the same everywhere. The people rose en masse. Each 
district put itself into communication with its nearest 
neighbours. Оп an arranged day 4,000 men marched 
on to Pretoria. They camped outside the capital, and 
a small detachment of some 200 rode up Church- 
street to interview the President. They found Mr. 
Kruger in his accustomed seat on the stoep, and without 
any unnecessary circumlocution explained the object of 
their visit. The President tried to temporise, but the 
people would not have it. ‘There must be no electric 
tramways, they said. Must!” thundered the old man. 
* Must,” bites the crowd. The President looked hard 
at the кор and the look he saw in their faces gave him 
pause. Well, I will see what I can do,” he said, and the 
people went away satisfied, for they knew that they had 
gained their point. 


TUBE BILLS IN PARLIAMENT. 


SIR LEWIS McIVER'S COMMITTEE. 


The Bills providing for the construction of underground tubular 
railways in the Metropolis which have survived the enquiries of the 
Select Committees of the House of Lords over which Lord Windsor 
and Lord Ribblesdale presided, came before two committees of the 
House of Commons on Thursday last week. The first committee has 
for its chairman Sir Lewis McIver, the other members being Mr. С. 
Montagu, Mr. Emmott, and Mr. G. Whiteley, and to this committee 
were referred three of the Bills—viz., the Brompton and Piccadilly- 
circus (New Lines); the Piccadilly, City, and North-East Loudon ; 
und the London United Eleccric Railways. The first Dill considered 
by the committee was the Brompton and Piccadilly-circus, for which 
Str Ralph Littler, K.C., was leading counsel. The Duke of Devon- 
shire, the Duke of Wellington (the treasurer of St. George's Hospital). 
and the Council of the city of Westminster petitioned against any 
alterations being made in the Bill as it left Lord Windaor's Committee, 


| communieation from Finsbury Park to Earl's Court. 


The other petitioners included the promoters of the London United 
and the Piccadilly and City Railways and the London County Council. 

Mr. Balfour Browne, K.C., for the other two Bills in the group 
explained at the outset that the only place where the Brompton and 
Piceadilly-cireus line was likely to affect the lines mentioned in the 
other two Bills which had combined would be from Piocadilly-circus 
to about Leicester-square, where they would both run through the 
same street. There was lots of room for both, and he only wanted to 
see that the Piccadilly-circus Railway line was not put in such а рові. 
tion as to block his line. "Therefore he did not then pro to use 
the locus standi they had obtained against the Brompton and Piccadilly- 
circus Bill. 

Sir R. Littler said they had been n to enormous expense in 

reparing to meet the opposition of the combined railways, and, 

aving regard to the unreasonable and vexatious course they had 
adopted, he should, when the proper time came, ask the committee to 
mulct them in some part of this expense. Describing the objects of the 
Bill, he said that the line was authorised in 1897, and in 1899 
Parliament extended the time for the purchase of the land and for the 
construction. That extension expired, in the case of the land, in 
August of this year, and for works in August of 1904. The line could 
be completed within that time by a' process of working day and night. 
He hoped, however, that the committee would not throw that addi- 
tional expense upon them, but would grant the additional exten- 
sion of time they were seeking under this ВШ. The compan 
were also asking for power to construet, at а cost of £400,000, 
a short line from their Piccadilly-circus termination on to Holborn, 
where it would join up with the authorised Great Northern and 
Strand Railway, thus giving a through route ‘from the south- 
west to the north-east. It had been suggested in the recent 
debate in the House of Commons that there was no mone 
behind their proposals, and that the lines would not be бона. 
As а matter of fact, Mr. Perks, chairman of the District Railway Com- 
pany, with his English friends, and Mr. Yerkes, with his American 
riends, had formed a company with а capital of £5,000,000 for the 
completion of various lines. Of that capital £1,600,000 was actually 
paid up, £400,000 would be due in а week or two, and the remainder 
was at command whenever it was required. Messrs. Speyer and Co., 
а financial house of large commercial experience and power in the 
City, had bound themselves to provide this capital as it was required 
on the terms of 5 per cent. in shares of the company at par and 1 per 
cent. in cash. hs to the suggestion that the Brompton line was 
merely a block line, he would point out that the whole of the con- 
tracts had been let to responsible contractors, two shafts had been 
sunk at Brompton, the station was being constructed, and work was 
proceeding east and west along the line where the railway was to be 
made ; and by Monday he hoped to be in a position to tell the com- 
mittee that they had served the whole of the notices to treat for all 
the land they required under their old Bill. The generating station 
at Chelsea, which would cost £1,000,000, was in course of erection. 
With regard to fares, at present they retained the old-fashioned 
schedule of во much per mile. 

The Chairman said it would be convenient to have a statement 
showing the capital and estimates for the Brompton and Piccadilly- 
circus, the Great Northern and Strand, the Baker-street and Waterloo 
Railways, and the proposed new line to Holborn, so that they might 
see how it was proposed to spend the money over these various under- 
takings. Sir E. Littler promised that such a statement should һе 
prepared, and the committee adjourned. 


FRIDAY, JULY 25. 


The committee resumed consideration of the Brompton and Picca- 
dilly-circus Bill. 

Sir James Szlumper, engineer to the railway, said the new piece 
of line on to Holborn would be about three-quarters of a mile long. 
When the Brompton and Piccadilly-circus Railway was thus linked 
up with the Great Northern and Strand Railway there would be through 
At Earl's Court 
a connection was formed with all the western suburbs of London which 
were in communication with the District Railway, including Rich. 
mond, Fulham, Putney, Wimbledon, Hounslow, and so on. The 
estimate for the Holborn line, including land, was £511,199. There 
was also an item of £49,900 for subways. He repudiated the s tion 
that the Brompton Railway was merely a ‘‘ block " line. His instruc- 
tions were to go on with the works as fast as he could, and, as a matter 
of fact, he had sunk two permanent shafts at Knightsbridge to a depth 
of 65ft. each. He was now driving the tunnel along the road for the 

urposes of the railway. He had to sink 12 more shafts for six stations, 
or the sites of which all the notices to treat had been served. | 

In reply to counsel for the London County Council, the witness 
declined to assent to the Council having power over the hoardings the 
compsny might think it proper to erect ue er sinking of their 
shafts and the construction of their stations. hatever control was 
given should be in the hands of tbe municipality concerned, and not of 
the County Council. The witness further said the new line was entirely 
in the London clay and not in gravel. His estimate of construction 
was £40 per yard forward for the railway and £150 per yard forwaid 
for the stations. 

The Chairman said he would like to have the average cost per yard 
worked out and в comparison of that cost made with the tube railways 
that had been already constructed. 

Sir R. Littler, K.C., promised that that should be done. 

Sir Hugh Owen, late permanent secretary to the Local Government 
Board, and now Chairman of Commissioners under the Local Govern. 
ment Act of 1899, expressed the opinion that the new line would be of 
the greatest possible ad vantage to the residents in the northern part of 
London served by the Great Northern Railway who desired to reach 
the City and the west as far as Hammersmith. 

Mr. Grinling, chief traffic manager of the Great Northern Railway 
Company, said his directors strongly supported the scheme. 
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Mr. Alexander Ross, engineer to the Great Northern Railway and 
the Great Northern and Strand Railway, also spoke of the convenience 
of the new line. 

Mr. Perks, М.Р., chairman of the District Railway Company, 
denied that he was MODE this scheme as a block line so as to 

revent any other tube railway from being made in this direction. 

hat was an absolute falsehood бош beginning to end. He expected 
the railway would bring а very large business to the District Railway 
from the north and the west of London, and so loag as his policy was 
followed his company would support the undertaking in every way. 
The real causes for the delay in the construction of the Brompton and 
Piecadilly line were, first, the absence at the beginning of any physical 
connection with the District Railway ; secondly, the fact that the 
District Railway Company had got no money at all to spare; and, 
thirdly, that people would not invest in these tube railways until they 
had seen the financial results of the Central London Railway. 

The committee adjourned. 


Monpay, JULY 28. 


Mr. Perks, M.P., continued his evidence in support of the Brompton 
and Piccadilly-circus (New Lines) Bill. In reply to Sir R. Littler he 
said it had been 1 that there was a controlling power over the 
Distriot Railway by Mr. Verkes and his section of their allies. As a 
matter of fact, the Underground Electric Traction Company, of which 
Mr. Yerkes was tho chairman, owned less than 10 per cent. of the 
District Railway Company's nominal capital of over £9,000,000. 
Out of that 10 por cent. less than two-fifths were held in America. 
Of the £5,000,000 capital of the Traction Company, he thought he 
was correct in saying that less than £2,000,000 were held in America, 
In answer to further questions, Mr. Perks said that originally the 
power-house at Chelsea was estimated to cost about £800,000. Asa 
matter of fact it would cost £1,250,000, due mostly to the enlarge- 
ment of the works so as to provide pore not only for the District, 
but for the Brompton and Piccadilly-circus, the Baker-street and 
Waterloo, and the Great Northern and Strand Railways. The District 
Company were under an ment to pay a rental of 5 per cent. upon 
half the total outlay, and the other half of the capital would be 
provided by the other companies taking power. The capital 

wers of the Brompton and Piccadilly-circus Railway Company, 
including the £1,900,000 sought in the present Bill, were 
£3,233,000. Тһе estimates amounted to £3,056,934, and this, 
after deducting £70,000 which could not be issued owing to the 
payment of interest out of capital to the extent of £220,000, left a 
margin of £106,000 to cover claims for vibration and other contin- 

encies. Не was afraid that under the vibration clause which had 

en put upon them by Lord Windsor’s Committee a great many fancy 
claims would be manufactured. In these circumstances he did not 
think that £106,000 was too largea margin. Mr. Perks then dealt 
with in relation to the schemes under his control, and stated 
that the total capital of the four authorised lines was about 
£15,000,000 ; and of this the whole was obtainable, and £5,000,000 
was obtained. 

The Chairman asked if there was any precedent for Parliament 
sanctioning 6 per cent. on the capital of a company for under-writing ! 

Mr. Perks replied that Parliament had often sanctioned a great 
deal more, and instanced the case of the District Railway. 

Mr. C. T. Yerkes, chairman of the Underground Electric Traction 
Company, stated that no promotion money had been paid in the 
acquisition of these companies. In one case they purchased the 
property at considerably less than one-half. The fares on all the 
railways would be as low as was consistent with making them pay. 
He had no doubt in his own mind that a 2d. fare was the best fare 
that could be charged both on the tube railways and on the District 
line. In Amcrica, on some of the lines, they were carrying passengers 
for about 12 miles for 24d. In the tubes the trains would consist of 
two motor carriages and four trail cars, and on the District three 
motor carriages and four trail cars. The stations would be entirely 
fireproof, and the signalling would be automatic. The tunnels would 
be pas throughout with an installation quite independent of that 
for the train. In consequence of improvements they had made in the 
laying of the permanent way and the character of the raile, he did not 
fear the vibration clause at all, if people were only honest about it. 
The average speed would be from 15 to 16 miles an hour. The Trac- 
tion Company would operate all these allied companies, and would 
guarantee the shareholders 4 per cent. on the capital. Over and above 
the 4 per cent. they would also give to the shareholders one-half of 
whatever profit was made. Не believed that in this way they would 
make it very much easier for the bankers to finance the companies. 
Besides, their guarantee made it more sure that the money would be 
i That agreement was a private one, and was not scheduled to 
the Bill. 

That is not a binding agreement. Where will the profit on the 
£5,000,000 como in '——We expect to make a profit on operating the 
District Railway, on the shares we own in the District Company, and 
on operating these four different lines. 

Mr, Emmott asked if it was intended to ask the public to take up 
any portion of these £15,000,000 * The witness said that would be a 
matter entirely for Messrs. Speyer and Co. The Traction Company 
had nothing whatever to do with that. 

The Chairman said the committec had instructions from the 
House of Commons to have regard not only to the interests of the 
public so far as the construction of these lines was concerned, but 
also as to the future fate of the railways, and, though they did not 
constitute themselves an investors’ protection society, they would like 
to have some further information with regard to this agreement. 

Mr. Yerkes said that as far as he was concerned, though he had 
not eonsulted their lega! advisers, he would be willing to have the 
matter put in any shape the committee might wish so as to make the 
agreement binding on the Traction Company. 

The committee adjourned, 
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WEDNESDAY, JULY 30. 


On the committee resuming their deliberations, a short discussion 
took place with reference to procedure, as a result of which it was 
decided to postpone consideration of the other two Bills in the group 
i. e., the London United Electric Railways Bill and the Piccadilly, 
City, and North-East London Railways Bill—to the autumn 
session. Consideration of the Brompton and Piccadilly scheme was 
then continued. 

Sir R. Littler announced that he had concluded the evidence he 
desired to call, and proceeded to sddress the committee on the clause 
dealing with the leasing of the undertaking to the Underground 
Eleotric Railways Company, in return for the guarantee of 4 per cent. 

iven by the latter compeny to the shareholders in the Brompton and 
Biccadi ly-circus Railway. In the Bill as it stood that leasing was 
optional, and he now introduced words to make it compulsory, as 
follows: The company shall lease their undertaking to the Under- 
ground Electric Railways Company of London, Limited, апа the last- 
mentioned company shall take on lease or work the same upon a rent 
or upon а guarantee of dividend of not leas than 4 рег cent. perannum 
on the amount of the debenture and share capital of the company ; 
but such power of leasing shall not be exercisable until a certificate 
has been obtained from the Board of Trade that the company 
have paid up one-half of the capital authorised to be raised by 
the company's Acts of 1897 and 1899, апа have expended for the 

urpose of such Acts а sum equal thereto, and the traction companies 

ave paid up one-half of their share capital." The promoters had an 
actual contract for the construction of the Brompton and Piccadilly, 
the authorised portion, absolutely in hand ; in the case of the Baker- 
street and Waterloo the works were rapidly approaching completion ; 
and with regard to the others, the moment they obtained the Royal 
assent contracts as to them would become valid. The following letter 
from Messrs. Speyer Bros. crystallised the whole of the arrangements 
into one single document. It was addressed to Mr. Yerkes, as 
chairman of the Underground and District Railways Company : 
* With reference to our ability to provide the capital necessary 
for the building of the Brompton and Piccadilly - circus, the 
Great Northern and Strand, the Baker -street and Waterloo, and 
the Charing Cross, Euston, and Hampstead Railways, we beg 
to submit the following, which is in accordance with the arrange- 
ments we came to before the Bills were before the House of 
Lords. The Underground Electric Railways ошау of London, 
Limited, which has entered into contracts to build the above- 
mentioned railways, was formed under our auspices with a capital of 
five millions, the whole of which has been subscribed at par by sub- 
stantial persons well known to us. Thirty p cent. has been paid up 
in cash, and 10 per cent. is due on Aug. 18 next, the balance being 
available at any time required. Parliament is asked to give powers 
to issue altegether in respect of these four undertakings £5,844,000 
of debentures and £11,536,000 of ordinary stock, or a total capital 
of £15,380,000. We have no hesitation in saying that with these 
two capitals at our command we and our associates undertake to raise 
all the money necessary to complete the lines under discussion." The 
learned counsel was therefore of opinion that everything had been 
done to make the position of the companies, humanly speaking, 
absolutely secure. 

Mr. Roskill, on behalf of the Traction Company, put in resolutions 
agreeing to the new clause suggested by Sir R. Littler, and undertaking 
to promote a Bill next session for placing on the Baker-street and 
Waterloo and the Charing Cross, Euston, and Hampstead Railways 
the same obligation as that imposed on the Brompton and Piccadilly- 
circus Railway Company. 

Mr. Edgar Speyer, senior partner in the firm of Messrs. Speyer 
Bros., said that he and his associates were ready to undertake to 
furnish the money necessary to build and equip these four tube rail- 
ways. The £5,000,000 which was available at any time was really a 
reserve for contingencies. His firm and their associates contemplated 
taking up and placing” the whole of the stock and debentures of all 
these undertakings. The £15,000,000 capital required would be 
obtained from the public on the guarantee of 4 per cent. 

By Mr. Emmott: The whole of the £5,000,C00, with the exception 
of, perhaps, £500,000 or £600,000, would be available for the purposes 
of their guarantee. 

Sir R. Littler intimated that that concluded the case on the 
preamble of the Bill. 

The Chairman, after the committee had consulted in private, said 
they desired that the following clause should be inserted in the Bill : 
"If, within 12 months from the passing of this Act the company 
shall have failed to substantially commence the construction of their 
railway, and such failure shall be due to any cause within the control 
of the company, the powers of the company under or as extended by 
this Act shall, at the expiration of that period, cease and determine, 
and the certificate of the Board of Trade as to whether or not the said 
railway has been substantially commenced, or any failure to commence 
the same has been due to a cause within the control of the company, 
shall be final and binding." 

Sir R. Littler said they had not the slightest objection to such a 
clause. 

The Chairman : Under those circumstances the committee find the 
preamble of the Bill proved. 

The committee adjourned. 


MR. SEALE-HAYNE'S COMMITTEE. , 


Mr. Seale-Hayne presided over the second committee, and the other 
members were Mr. Tennant, Sir J. Stirliug-Maxwell, and Mr. J. Lowe. 
The Bills included in this group were the Great Northern and City 
the North-West London, the Charing Cross, Euston, and Ham tead 
Nos. 1 and 3, and the Charing Cross, Euston, and Hampstead No. 2. 

Proceeding with the Great Northern and City Railway first, 

Mr. Moon, K.C., explained that the purpose of the Bill wag to 
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extend a tube railway from Finsbury-pavement to Lothbury. The 
railway authorised in 1892 was promoted to айога relief for the con- 
ganon of traffic at King's Cross from the northern suburban districts. 
t was one of the early tube proposals, and did not then command 
ublic confidence. In 1898 a strong and influential Board was 
ormed with Sir C. Scotter as chairman, and then the capital was 
raised, and the construction of the line was now almost complete. 
In conjunction with the company, the Great Northern Company 
would construct the link between Finsbury Park and Drayton-park, 
and passengers by means of a lift would obtain access to the tube 
line which would convey them to the City. The new Board con- 
cluded that the proposed terminus of the shuttle line was not 
rightly placed, and the main object of the Bill was, to obtain 
power to extend the line to а terminus at Lothbury near the Bank. 
Other objects were an extension of time for completion, the construc- 
tion of an additional station at Highbury, and the acquisition of land 
for a generating station near Eesex-road, but to these subeidiary 
objects there was no opposition. In the construction of the Great 
Northern and City line a diameter of 15ft. was allowed for the tunuel, 
so that there was ample room for ballast and the provision of a 
permanent way to check vibration, while the trains would be run by 
the multiple-motor system, motors being distributed over the whole 
length of the train. But, if vibration should be sot up, landowners 
would be protected by a clause providing compensation for injury 
caused by the working of the line. The only opposition came from 
the Corporation of London, who, in a petition of 31 clauses, raised a 
variety of objections. | 

Sir C. Scotter, chairman of the company, said the whole of the 
сары! had been raised, and the bond nature of the scheme was 
well understood. He expressed much surprise at the claim of the 
City Corporation for compensation for subsoil and street surface for 
station access. The Bill followed the precedent of the Central London 
Act. There was not the slightest intention to close the Finsbury- 
pavement Station. 

Sir Ы. Oakley, director of the Great Northern Railway and chair- 
man of the Central London Compeny, agreed that the proposed line 
would meet a long-felt necessity. 

Mr. Bartley, M.P., and Mr. Claude Hay, M.P., gave evidence 
strongly in favour of the extension pro А 

Мг. L. R. Vigers, land agent and surveyor, who prepared the 
estimates, said that he was valuer for the Central London Company, 
and that the payment of 1s. а foot run made to the Corporation was 
not in М жаг to the whole of Cheapside, but in respect to the owner- 
ship of the Bridge House Estate. It was not in accordance with 
precedent, апа was contrary to the recommendation of the Parlia- 
mentary Committee that payment should be made for subsoil under 
streets, neither was it usual to pay compensation for the spsce used 
for exits. 

Sir Douglas Fox, C.B., gave various engineering details, and 
expressed the readinoss of the promoters to do anything reasonable at 
the new station to meet the views of the Corporation. 

This closed the case for the promoters. 

Mr. A. C. Morton, member of the Corporation, said the o pinion 
of the Streets Committee was that the proposed extension was unneces- 
sary ; that, in fact, it would be a useless expenditure of money. If, 
however, the extension were sanctioned, the City would advance a 
2 for the use of the subsoil and for the surface area taken from the 
public. 

Mr. Painter, another representative of the Corporation, and Mr. 
Ross, engineer, having given evidence in a similar direction, 

The Chairman ор а hope that by conference the parties 
i, c arrive at a settlement of their differences, and 

e committee adjourned. 


FRIDAY, JULY 25. 


The committee resumed consideration of the Great Northern and 
City Railway Bill. 

Sir R. Littler, K.C., for the Corporation of London, argued that as 
the streets in the City were the property of the Corporation, and as 
the promoters were going to interfere with the use of those streets at 
and near Lothbury for the purpose of their construction on the cut 
and cover" principle, they should pay compensation for the incon- 
venience they caused to owners. 

Mr. Acworth, for the promoters, said that as regards surface the 
promoters were at one with the opposition, and understood that where 
they took permanent occupation of а portion of the street they should 
be prepared to pay for it. 

Sir R. Littler said that was not clear in the Bill, and not sufficient. 
When the promoters came to the surface, cutting it up and obstructing 
the traffic, they should pay eompensation to the owners. 

Mr. Vesey Knox, for the Corporation, wished to know whether 
there was any intention to pay. 

The Chairman said it was evident that was not the intention. 

Mr. Acworth said they would not if they could help it; but the 
Corporation, if they had a good claim, could enforce it. 

e Chairman said, if it was clear that no right would be interfered 
with, he could not understand what they were fighting about. 

After hearing further argument, the committee decided that the 
preamble of the Bill was proved. 

In going through the clauses, 

Sir R. Littler argued for the addition to Clause 4 of the words, 
Nothing in this section shall authorise the company to take lands, 
if any, vested in the Corporation within 30ft. of the surface. without 
paying compensation under the Lands Clauses Act.” 

is, after consultation, the committee rejected, and the remaining 
clauses were adj : 

The Charing Cross, Euston, and Hampstead Railway Bill was 
taken next. 

Mr. Freeman, K.C., described the objects of the Bill as an exten- 
sion of the authorised line to Golder's Hill from Hampstead, where it 


would make an end-on connection with the Hampstead and Edgware 
line ; an extension of the Kentish Town branch to Highgate ; and the 
substitution of a line down Villiers-street instead of Craven-street for 
giving connection with the District Railway. The promoters bound 
themselves absolutely not to put any shafts or openings en Hampstead 
Heath, and at a depth of 200ft. no injury could be caused to the 
heath. The London County Council aud the Hamptead Council were 
quite satisfied on this point. 

Evidence was then given on engineering points by Mr. Galbraith, 
C.E., and Sir A. Binnie, and both gave it as their opinion that by the 
system pro for constructing the tunnel, and by the depth of the 
tunnel in the London clay, no injury could be done to the heath. 

Evidence was given against the Bill by Mr. Holmes, acting- 
secretary of the Metropolitan Gardens Association, on the ground of 
the risk of damage to vegetation from the nd of the subeoil, but 
the committee ultimately declared the preamble of the Bill proved. 

The committee adjourned. 


МохраАҮ, JULY 28. 

The committee concluded their labours with the adjustment of the 
rr of the two Charing Cross, Euston, and Hampstead Railway 

ills. 

Considerable discussion took place upon the opposition of the 
London County Council to the proposed site for the terminal station 
opposite the South-Eastern Company's station in the Strand. It was 
represented by Mr. Talbot, K.C., who appeared for the Council, that 
the effect of the proposal in the Bill being sanctioned would be that 
the Strand would at that point be permanently 67ft. wide, while it 
was the desire of the Council and the Corporation of Westminster that 
the width should be 80ft. 

Mr. A. Young, valuer for the London County Oouncil, also gave 
evidence in support of the objection. While admitting that to refuse 
the proposed site would inconvenience the promoters, he remarked 
that that was merely a question of engineering, and the general public 
convenience was of primary importance. 

Mr. Balfour Browne, K.C., as „ the Piccadilly and 
City Railway Company, said it was after coming to an arrangement 
with the promoters for a joint station that his company withdrew 
their opposition, but if the space were to be thrown into the street 
the joint station would be impossible or difficult to construct. 

The Chairman said the opinion of the committee was that the 
80ft. width of the Strand should be preserved. 

Mr. Balfour Browne said this decision would not affect his 
company or the promoters so long as only the surface was taken for 
widening, leaving the underground for station purposes. 

Clauses were subsequently arranged to carry out this proposal. 

The other clauses were eg and the Bill was ordered to be 
reported to the House. 

he North- West London Bill did not come before the conimittee, 
opposition to it having been withdrawn. 


UNOPPOSED BILLS. 


The Baker-street and Waterloo Railway Bill and the North-West 
London Railway Bill were before Mr. Jeffreys on Monday as 
unopposed Bills. In each case the proposal was for an extension of 
time for three years. The first-mentioned line will connect the 
points mentioned in the title, and the North-West London line will 
run from the Marble Arch to Cricklewood under the Edgware-road, 
connecting with the Central London line. Formal proofs having been 
submitted, the Bills will be reported to the House of Commons for 
third reading. 

Charing Cross and Hampstead Line, 

Mr. Seale.Hayne's Committee, in reporting on Group II. of the 
Bills, states that they consolidated Charing Cross, Euston and Hamp- 
stead Railway (No. 1 and 3) Bill, апа the Charing Cross, Euston, and 
Hampstead Hailway (No. 2) Bill, into the Charing Cross, Euston, and 
Hampstead Railway Bil. The report continues: ''Thst in accord- 
ance with the instruction of the House of July 18 the committee had 
enquired whether the railway proposed to be authorised by the Bill 
would seriously injure Hampstead Heath, under which it is to 

Evidence had been adduced before the committee by the pro- 
moters, and also on behalf of persons apprehending injury to the 
heath, and the committee were fully satistied that the railway would 
be constructed at such a depth and in such a manner that all risk of 
tapping the wells, draining the soil, or destroying the verdure would 
be obviated, and provision had been made in the Bill, as submitted 
to the committee, prohibiting the promoters from interfering with 
any of the surface of the heath, and the committec were 
of opinion that the powers sought by the Bill in relation to the 
said railway should be allowed." The document also states: 
„That the report from the Board of Agriculture with reference 
to the proposed utilisation of portions of the subsoil between 
Whitehall Pond and Hampstead Heath had also been referred to 
committee, but, as already stated, it was proved to the committee 
that no injury would be caused to the surface of the said common or 
commonable lands. That by the Bill it is proposed to authorise the 
payment of interest out of capital during the construction of the 
railway, and it was proved to the committee that the power to pay 
interest would facilitate the raising of the capital authorised by the 
Bill, and the committee, having found that the restrictions contained 
in the Bill are in accordance with Standing Order 167, recommended 
that the payment of interest not exceeding 3 per cent., as proposed by 
the Bill, should be allowed.” | 


Electric Lighting Regulations.— We understand that Mr. A. P. 
Trotter, the electrical adviser to the Board of Trade, has arranged to 
hold an informal conference in the autumn with reference to the 
electric lighting regulations, and that a number of gentlemen have 
been invited to atteud as representatives of the electrical profession. 
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THE BIRMINGHAM ART GALLERY LIGHTING. 


In the lighting of a picture gallery it is of the utmost 
importance that the by-products which are given off by 
the source of light shall not injure the works of art con- 
tained in the gallery. As a rule, it is the sulphur com- 
pounds which have to be feared with the gas lighting, 
and these are apt to cause rapid changes in the lead oxides 
of the pigments. In order to ascertain how far the systems 
of arc lighting and incandescent gas lighting at the Birm- 
ingham art galleries were likely to harm the pictures, the 
committee consulted Prof. Percy Franklin, of the Birmingham 
University. His report, which we have before us, is well 
worthy of the attention of electrical engineers. In the 
beginning of the report he states that “ ће principal point 
to be ascertained, therefore, was whether the shafts passing 
straight through the roof of the gallery, and opening below 
with a large funnel-shaped aperture immediately over the 
incandescent gas burners, were adapted to immediately 
remove the products of combustion, and so prevent their 
circulation through the gallery.” All the analyses were, 
therefore, made to find the carbonic acid present in the air 
in the gallery at various times of the day. The professor 
concludes that the above system of ventilation over the 
gas burners is satisfactory, and that in consequence the gas 
also ventilates the building. He finds that with the arc 
lamp illumination, the increase in the percentage of carbonic 
acid is distinctly more marked than is the slight increase in 
the percentage of carbonic acid due to the visitors in the 
gallery. All the figures of the test are given, and also 
others carried out by the professor in the chemical lecture 
theatre of his university. A few extracts from these 
figures will be of interest Air taken from the roof of the 
university buildings contained on three different days 
the following percentage volumes respectively of car- 
bonic acid: 055, 041, and 047. The chemical lecture 
theatre atmosphere after being used for several hours 
contained 086 volume, and one hour and three 
quarters’ use of eight incandescent gas burners and 
seven Bunsens raised the proportion up to 184 volume, 
which shows what gas burners can do in the way 
of vitiating the atmosphere. In the picture gallery, 
on the other hand, the mean percentage volume 
on April 16 at about 10.20 a.m. was ‘049, and 
the arc lighting, together with the visitors only 
increased this percentage volume up to ‘052 by 
3pm. A somewhat larger increase in the same time was 
noted on April 23, when there was no artificial illuminant 
used at all. With the incandescent gas on April 17 the 
percentage volume of carbonic acid was 054 at 10 a.m., 
which was reduced to ‘048 at 3 p.m. There is no doubt 
that ventilators over the arc lamps would make them 
quite innocuous, but the general conclusion from our point 
of view is that the incandescent electrie lamp is much the 
safer illuminant where valuable works of art are concerned. 
The figures from the university chemical lecture theatre 
clearly show how much damage would be done by the 
incandescent gas if the ventilators became blocked in 
any way. 


WIRELESS TELEGRAPHY AND DAILY PAPERS. 


“ We have been informed," says the Westminster Ga:etle 
of July 26, and the information thus given has been copied 
broadcast by local dailies throughout the kingdom. Now, 
we have to ask, who is the informant, what is the value of 
the information, and what steps the responsible editor of 
the Westminster Gazrtte took to ascertain the information 
to be correct and trustworthy as well as unbiassed? So far 
as we can read, the outcome of the information is to prepare 
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the general public for the promotion—or the absorption of 
promoter's subscription—of 4 company with a capital of 
£175,000. The Westminster Gazette further on speaks 
of “the amazing promises of the catalogue.” Again we 
ask, what have promises in a catalogue to do with patronage 
by a daily paper? The investing public ought to demand 
the experienced, unbiassed opinion of technical experts as 
given by the technical Press, and not be led to entrust 
their monéy to companies which may or may not have 
something to work which is of great value. At the present 
moment the investing public runs with a fashion, if not a 
mania, to speculate in almost everything which promises 
high dividends. Bond fide industrial concerns get little 
patronage, except from among the people who know 
them intimately and are satisfied with a moderate return 
upon their capital. The technical Press is absolutely 
impotent for good in this direction so long as the daily 
papers lend their columns to the insertion of sensational 
accounts whose sole merit of accuracy depends on the 
"we have been informed.” The greater part of the 
column which our contemporary devotes to the informa- 
tion received is more fitted for the columns of a 
penny dreadful devoted to conundrums, than to the 
pages of a paper which claims a position in the 
realms of accuracy and lucidity. Fancy а paper 
desiring to educate its readers printing such sentences 
as “it is declared on their behalf," without first ascer- 
taining the accuracy of such declaration. The ordinary 
reader will not distinguish between the “we have been 
informed " and the “it is declared on their behalf " and 
the real belief of those responsible for the contente of the 
paper; but the whole thing in the course of two or three 
quotations and condensations will become the paper says 
“ So-and-so," no matter how wonderful that “ So-and-so " 
may be, or how skilfully the editorial pen has shirked real 
responsibility in the ** we are informed." 


€ == 


** POISONED ARROWS.” 


I trust readers will kindly forgive one more note upon 
what may seem a personal question, but which in reality 
has far-reaching consequences.. After some three weeks’ 
cogitation the editor-agent has again put pen to paper 
and replied to my statement of July 4. I really do not 
know why I should give further attention to this small fry, 
but it is just as well to burst his bubble. Frogs, according 
to the fable, do not well to atterapt becoming too big. Let 
me say here and at once that on this question newspaper 
controversy does not suit my book. 
previous statements and ask the editor-agent to argue his 
position before one of his Majesty’s judges. His reply 
to mine of July 4 is extremely feeble; he gives himself 
irretrievably away, and admits to the full all I have 
said. The editor-agent is clever—too clever. Does he 
imagine that there is any necessity for me to advertise 
his name or his paper, or to answer his remarks in 
every paper with which I am connected? Does it make. 
my remarks less to the point because they are made here, 
not there? However, f will tell him why I prefer this 
column It is because the major part of his quotations 
relate to this paper, and hence demand defence here, and 
not elsewhere. He makes seven quotations: (1) from a 


letter of his to me; (2) from a letter of mine supporting 


the action of the manager of the Contract Journal; (3) 
from a reply to that letter; (4) part of a letter from the 
Electrical Engineer ; (5) part of reply to ваше; (6) part of 
further letter from Electrical Engineer ; (7) part of reply to 
same. I admit responsibility for all letters and statements. 
Pray, Mr. Editor-Agent, do not stay your hand because my 
answer to you is not in a particular column of a particular 


paper. 
y accusation is that you are not a bond fide advertising 


I shall emphasise my 
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agent; that for an editor of а reputedly respectable paper 
to act as an advertising agent leads to everything bad, to 
nothing honest, to illicit commissions, to blackmailing, to 
eollusive action detrimental to the people most concerned, 
to biassed and degrading journalism. Your admissions 
are astounding, and absolutely fatal to your contention and 
to your 8 agency. I hope you will support them in 
a court of law-—as by doing that, and by that only, is the 
only way I can determine how far those who employed 701 
understand their and your positions. You admit: (1) Your 
establishment of an agency dates only from February last. 
(2) That it is only a transmitting agency, “to distribute 
every advertisement received among tho papers named by the 
sender" (the italics are yours). (3) For being permitted to 
do this you pay the authorities 24 per cent. (4) Hoping 
to recoup yourself with a 10 per cent. commission from the 
papers. (5) Some papers do not give you any commission, 
yet you pay 2) per cent. for doing the work. Good of 
you, isn’t it? You only mention one, and that in a peculiar 
connection, but I fancy I can name others, and again others 
who will not recognise you at all, and again others who 
deal with you in exactly the same manner as any other 
man who comes to the counter. Your admission shows 
eonclusively you are not recognised as an advertising 
agent. (6) That you are concerned with loans, analyses, 
registry for officers, provision of stores, dispatch of 
legal replies by post (really if you e on you will 
emulate the Army and Navy Stores or Whiteley in your 
extensive business projects). Surely you ought to take a 
course of lessons in the economics of business, and put 
your crude explanation differently, otherwise your readers 
will wonder about the correctness of that explanation ! The 
one paper named paid you no commission, you paid 24 per 
cent. out of your own pocket to be allowed to do this 
business. Cannot you read the moral? Your three columns 
of reply are full of these contemptible admissions, and it is 
difficult to conceive how any man outside a lunatic asylum 
fails to see their force, yet you seem unable to do so—nay, 
rather seem to glory in them. My point is this : neither the 
clerk who employs you, nor you, are doing the work intended 
to be done, and the result is, ignorantly or otherwise, a 
defrauding of those most concerned—the ratepayers. Who 
are you, or the clerk who employs you to do a little clerical 
work, that you should dictate where an advertisement is or is 
not to go? You are merely a transmitter, but in collusion 
with the clerk you determine an exclusion. The clerk who 
has received his instructions on the authority of the expert 
employed by his employers to do certain things, and fails 
to do them because you are not recognised as his go-between, 
is a man absolutely unfaithful to his trust and unworthy of 
his position. He is paid to do services which he relegates 
to others, and is ten thousand times more to blame than 
you, whose sole object is to mulct somebody of so much 
commission. The combined action savours of collusion to 
defraud, and if you do not think so, fight it out at law, 
and satisfy a good many interested in this matter. I will 
tell you Iam partly a mouthpiece, although writing my 
earnest convietions, and all who agree with me will 
heartily welcome a chance to thrash this matter out to 
the bitter end. You say, “ Every man must live." That 
doctrine I earnestly and emphatically deny. It is better 
for the world if some men be absent from it, and it would 
be still better if others quitted participation in its affairs. 
I have done with you in newspaper controversy. Your 
system, in my opinion, leads to fraud, to dishonesty, 
and everything condemnable, without a single saving 


feature. 
C. H. W. Biacs. 


P.S.—My attention has been specially directed to the 
peculiar manner in which my editor-agent friend has intro- 
duced his controversy with me. In both instances he has 
commenced his article with comments on a subject with 
whieh I have no connection nor knowledge. Не infers 
some chicanery about an application for an official position. 
Personally, I do not believe or think anyone will attribute 
his remarks as concerning myself or our controversy, but 
careless readers have done so, which shows the necessity 
of not mixing matters—which is almost as dangerous аё 
mixing drinks.—C. H. W. B. 
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" FORTHCOMING EVENTS. 


WEDNESDAY, AUG. 6. В 
Sanitary Inspectors’ Association.—Autumn meeting at Middles- 
brough. The meeting closes on Aug. 8. 
SATURDAY, AUG, 9. 
Institution of Junior Engineers.—Summer meeting at Blackpool. 


The following fixtures for meetings have also becn made : 
Sanitary Institute.—Sept. 9-13, congress, Manchester. Sept. 9-27, 
health exhibition. 
Waterworks Engineers.— Winter meeting, December, London. 
Iron and Steel Institute. Sept. 2-6, Dusseldorf. 


Institution of Civil Engineers. Birmingham students’ visit: 
Sept. 25, Crewe. 


British Association.— Meeting at Belfast commences Sept. 10. 


BRITISH ELECTRIC TRACTION COMPANY’S 
STAFF DINNER. 


The annual staff dinner of the British Electric Traction 
Company and associated companies was given at the 
Criterion Reataurant, Piccadilly-cireus, on Friday, July 26 
The guests, to the number of about 250, assembled in the 
Grand Hall. It could not help but occur to one that if the staff 
of the parent and associated companies continue to increase 
‘at the present rate, it will be difficult a few years hence to 
find suitable accommodation for this annual event. Mr. 
Emile Garcke (managing director) occupied the chair. The 
evening's entertainment proved most enjoyable, an excellent 
programme of musie and о having been arranged to 
give life to the proceedings. For the most part, the after- 
dinner speeches were in themselves of an exceptionally 
entertaining nature. 

The CHAIRMAN having proposed “ Тһе King," Mr. 
SYDNEY MORSE then proposed “The Houses of Parlia- 
ment," which toast was responded to by Lord VAUX oF 
HARROWDEN, Sir ERNEsT SPENCER, M.P., and Mr. L. A. 
ATHERLEY-JONEs, K.C., M.P., the two latter speakers 
making witty contributions, as was expected of them. 

Next in order came the toast of the evening—namely, 
“The British Electric Traction Company "—which was 

roposed by the Chairman, and responded to by Sir 

harles Rivers Wilson, G.C.M.G., C.B. In proposing 
this toast, Mr. EMILE GARCKE said. that many important 
schemes proposed by the company had received confirma- 
tion since Sir Charles Rivers Wilson had addressed their 
last meeting. A controlling interest in the Birmingham 
electric tramways had been obtained. He touched briefly 
upon the company’s amalgamation with the Brush Elec- 
trical Engineering Company, and suggested in regard to 
the latter concern’s departure in the matter of motorcar con- 
struction that the ultimate object they had in view was 
to work all automobiles by electricity. Continuing, he 
remarked that the shareholders and debenture holders in 
the parent and associated companies now numbered 16,000. 
They had confidence in what they were doing, and faith 
in the unlimited sphere and scope of electricity. There was 
still much to be done in the application of electricity. The 
ordinary mind was not equal to its potentialities. With 
regard to company promotion, this had been practically 
imposed upon them by Parliament and the Board of Trade. 
They were, however, something more than company pro- 
moters, and he felt personally that he had done some service 
tomankind. Arrangements had been entered into with more 
than 200 local authorities in the United Kingdom. About 
three millions sterling had been expended in carrying out 
schemes. The total traffic receipts of all their companies had 
reached 14 millions sterling per annum, and they now had 
an annual passenger traffic equal to the total population of 
the country multiplied by eight. Their employés numbered 
not less than 10,000. These figures implied success, but 
nothing failed so easily as success. One failure would do 
them more harm than 99 successes ; they must, therefore, 
strive to avoid failure by good organisation, efficiency, and 
economy in working. | 

Sir CHARLES RivERS WILSON, in responding, dwelt upon 
the continued prosperity of the eompany's undertakings. 


He thought that Mr. Garcke’s spirit and personality 
permeated the entire staff of the company. 

The last toast on the programme—that of “Our 
Visitors”—was proposed by Mr. STEPHEN SELLON, and 
responded to by the Hon. RoBERT P. PORTER. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
7 sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


503. Why should it make any difference which way & continuous 
current should be sent through а ‘‘Nernst” lamp filament? The 
instructions sent out with each lamp by the makers, state they 
must be connected up according to the correct polarity as marked 
on the terminals. —O. F. F. 

504. Is there a satisfactory electrical method of softening hard-steel 
plates to enable same to be drilled and machined !—H. Е. N. 


ANSWERS. 


Question No. 497.—In fixing a system of electric signals for pit and 
tank work, wires to be carried down rather wet shaft 500 yards deep, 
five sets of give and return signals and one telephone are required. 
The signals, one set are required give and return from pit bottom to 
banksman, the others from dips to surface give and return. What 
system of wiring would you adopt —multiple cable or single wires 

ould you use iron pipes to run wires in, also would you use pipes 
for return, or one common wire? Give sketches of connections. 


Best Answer to No. 497 (awarded 108.).— He the extra 
information respecting Question 497, it ерш alters 
the thing altogether from the last question. would 
advise “497” to employ a multiple cable armoured with 10 
No. 20 S. W. G. wire inside, to be used as follows: two for 
shaft signals, three for each dip engine, two for tele- 
phone—total, 10. Suspend this cable on wooden cleats 


Morse KEY 


Fig, 1, — Arrangement for Pit Shaft Signals. 


(as per sketch) every 20 yards, putting it in the driest 
and most protected place in the shaft. You must get two 
junction boxes one for top of pit, one for bottom—these 
to be water-tight. Place them in the most convenient 
place for leading cable into at top and bottom of pit. Use 
6in. trembling bell of good make, watertight Morse keys, 
Leclanché cells, No. 12 galvanised iron wire for dip placed 
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on porcelain insulators, and bound with No. 20 copper 
wire. In the dip I would advise you to use small brass 
connectors (as per sketch) to couple No. 12 iron wire 
together, as you will find they are very convenient to 
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Flu. 2. — Arrangement for Pit Signals. 


disconnect wires when dip requires timbering. Place 
them 40 yards apart. Re sketches of signals (fig. 1), I 
think this arrangement will meet your requirements. You 
will see that when engineman or banksmen knock down to 
hook on at pit bottom it cuts out both engineman's and 
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Fie. .- Details of Wooden Cleat for Multiple Signal Cables. 


banksmen's bells, only ringing one at bottom. Also by 
the arrangement, if the banksmen's bell fails from an 

eause, it will not interfere with the engineman's bell 
working, as they are not coupled directly in series. Put about 
eight cells at top and bottom for these signals in dustproof 
box. At pit bottom I have shown two Могае keys, one 


оп each side of pit. If this bottom is very wet, put 
the wire leading to pushes in pipes; it will pay you Also 


put sheet-iron covers over pushes to keep wet off. Under 
no consideration must you use earth for return ; it is not 
reliable for pitwork. 

I think the arrangemént shown in Fig. 2 will also meet 
your requirements. You will see by sketeh that three 
wires are used, and that there are two up signals and one 
return. You will see that engineman cuts his own bell 
out as usual; also you will see I have put а Morse key at 
top of dip, arranged to knock to engineman without ring- 
ing bell at bottom of dip. This is for No 1 bell. You will 
also see a single-way push at top of dip for No 2 bell, but 
this bell can be rung anywhere in dip by making contact 
with two bottom wires. If these dips are being driven 
down, it will mean shifting down of battery and bell I 
should advise you to put in an ordinary pull bell from 
where electric finish, until you have got down, say, 100 
yards; then remove electric down. It will only mean a 
boy to be stationed where electric wires finish. Fig. 5 ів а 
brass connector for joining wires in dip 5 claimed). 
Unskilled workman can make good joint. Fig. 4 is a 
wooden cleat for suspending cable in shaft to be spiked to 
wood curb.—S. Н. LEE. 


Answer to No. 497 (awarded "7s. 6d.)—l should not 
advocate the use of multiple cable, because, as the shaft 
is wet, this would probably also get wet, and, if so, would 
short-circuit the wires more or less, which would affect the 
efficient working of the system, especially that of the tele- 
phone. This being so, single wires are preferable to multiple 
cable. As to the use of iron pipes to run wires in, these 
would be quite suitable if all the joints be made water- 
tight with red lead or some such substance. Importance 
must be made of this point of the watertight joints, as if 
moisture gets in the pipes, it will stay thero and rot all the 
insulation offthe wires. Another point in favour of single 
wires i8 that there are less likely to be induction effecta in 
the wires than in the riultiple cable, but I should advise a 
good quality of insulated wire, say, something like ordinary 
electric light wire '/,, or ½0 Though considerably more 
costly, it would be better to run each wire in a scparate 
pipe, which should be gas-pipe, as this will tend to prevent 
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induction effects, and there will be far less chance of short- 
circuits, I think one common return wire for the lot to be 
far preferable to using a pipe for return, as there will be 
considerably less chance of short-circuits. Another point 
in favour of running separate wires in separate tubes is 
that it will greatly facilitate testing operations any time 
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anythin 
separately. If, however, separate wires be not run in 
separate pipes, put the wires for each circuit together in 
one tube, as this would help in any testing. 

The diagram appended gives a sketch of the necessary 
connections, where А stands for a bell-push ; B stands for 
а bell; C is а four-way switch block at surface; D is а 
four-way indicator at surface ; E is a telephone. This is, 
I think, the most economical system it could be wired on 
with respect to material used, and should prove very 
efficient. It is necessary for the telephone circuit to have 
two batteries of its own, one at each station. With respect 
to the battery for the system of bells, it is not possible to 
have this all in one place at the surface, as the number of 
cells which would ring bell at and from dip No. 1 would 
not do so at dip No. 4. Hence I have put a main battery 
at the surface common to all the bells, and have put in 
series with this at.each dip, or at the banksman in his bell, 
the number of cells it is necessary to make that particular 
bell ring properly. With this little explanation I think 
the diagram will be perfectly clear. I think the best job 
of all would be made if lead-covered insulated wire were 
used. In this case multiple cable could be used, but better 
single wires on account of induction. Could the whole 
wiring be done bare on small porcelain insulators, which 
should also make a good job of it 1—E. R. ALEXANDER. 


Answer to No. 497 (awarded 5s.).—Local requirements 
and conditions will, of course, determine the merits of any 
proposed system of wiring. For most ar.angements, and 
especially damp places, a metallic circuit throughout is 
best practice. It is much more reliable to run two common 
battery wires throughout rather than use one single wire 
and the pipes, with their innumerable joints, as return. 
Unless the pipes suggested are made for the purpose, 
abrasion of the insulation might result in pulling the wires 
through. Considering the dampness of the shaft, “ D. E. J.” 
will do well to use the usual steel tubing now so commonly 
used for lighting work. It is easily fixed, and will main- 
tain the insulation better than ordinary piping. Fig. 1 


Fic. 1. 


shows one common method of signalling either way, and 
would serve for signalling from pit bottom to banksman. 
The same arrangement would serve from dips to surface 
by simply tapping each point from the three wires, but as 
this involves code signallings, confusion might arise-by one 
of the places mistaking the number cf rings and accepting 
them for its own. Perhaps the best arrangement would be 
as shown in Fig. 2. Here each dip circuit terminates at 


F16. 2. 


the surface on а Morse key spring, which rests normally 
against the upper contact, which is connected to one side of 
an indicator, the other side being joined to battery. The 
actuation of the armature releases the shutter, which falls 
against à common bar joined to а local bell. The shutter 
(which is attached to the line side of the indicator) in 
falling thus shunts the local bell on to the line and causes 
an audible signal to be made. Since the ringing of the 
bell depends upon the cleanliness of the contacts between 
the shutters апа bar, this apparatus should be glass-cased 
апа dustproof, with mechanical shutter replacement added. 
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goes wrong, as each circuit can be tested | 


The telephone circuit should be metallic ; the same battery 
can be used for signalling, but а separate bettery at each 
end must be provided for the speaking.—T. R. . 


Answer to No. 497 (awarded 5s.).—The sketch indicates 
the run of the wiring. As far as I can see—10 wires only 
being used—no great advantage will accrue from using 
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multiple cable, except that for the same strength of insula- 
tion (as in the case of single wires) the wire will not take 
up as much room if in the form of multiple cable as if in 
the form of single wire. The telephone wiring is not 
shown. The wires and battery for the telephone should 
be kept separate from the signal system. It will be better 
far, if the shaft is at all wet, to make a good job of the 
installation from the first, as no end of trouble may be 
caused if “ earths” put in an appearance afterwards. There- 
fore, I should recommend screwed tubing, with the sockets 
white and red leaded. All joints, too, should be very carefully 
insulated. It is at the joints that damp has the most effect. 
If necessary, seeing that the pit is so deep, relays could be 
placed in each circuit. If great battery power is necded 
to ring the bells through this distance, it would be better 
to instal relays and use small battery power, as a high- 
voltage battery would produce sparks, which, I presume, 
must be eliminated as far as possible. I should recommend 

«D. E. J.” to see the Electrical Engineer © Questions and 

Answers " columns for the past week or two if Ее wishes 

to put down any special devices for interrupting spark- 

ing.—T. T. 

Question No. 498.—With a series motor of about 50 h.p., run at 
500 volts, 1,000 revolutions per minute, being used for winding 
ut colliery, in case of signal being given to stop when running 
at full speed, is it safe or advisable to reverse and put the 
current against it while the motor is still running for the 
purpose of stopping it? If not, why not, and what is the 
danger ! 


Best Answer to No. 498 (awarded 10s.).—Such an action 


"would be disastrous not only to the motor, but probably 


also to the generator supplying it. The usual method of 
reversing a series motor consists in crossing the connections 
to the armature, thus reversing the direction of the current 
in the armature whilst leaving that in the field unchange'l. 
The immediate effect of this, if done whilst the motor is 
still running, is to cause the supply volts and the armature 
back volts to act in unison, instead of opposition, round the 
circuit. Consequently an enormous current is set up, 
which is only partially checked by the self-induction of the 
series winding. This large current would cause violent 
sparking at the motor commutator, and a flash over trom 
the positive to the negative brushes would be sure to 
occur. Tt is the danger of this flashing over which makes 
it impossible to stop a large motor suddenly in the way 
described, for, should it occur, the arc may easily continue 
until the brush gear is burnt away and the commutator 
seriously damaged. This flash over at the motor at the 
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same time forms a short-circuit across the supply generator, 
and may cause that in turn to flash over. 

Though a sudden complete reversal of the current 
through the motor armature is not permissible, 15 is quite 
possible and safe to set up a sufficient hackward torque to 
pull the motor up in a few seconds by simply disconnect- 
ing it from the mains, reversing the connections of the 


+ SERIES WINDING 


RUNNING 
Fic. 1 


armature to the serios winding, and then short-circuiting 
the machine through a resistance (Figs. 1 and 2). This 
enables the machine to act as a series generator and 
produce а powerful braking action. If the amount of 
resistance is correctly chosen, the current need never exceed 
the normal full-load value, and there will be no sparking 
at the hrushes, Thie method ^f braking is largely used in 


SERIES WINDING 


È 


pe — — 


RESISTANCE 
87 ce 
Рв. 2. 


connection with traction and; other motors requiring to be 
brought to a standstill quiekly.—Q 


Answer to No. 498 (awarded 7s. 6d.).—There are two 
reasons why it would be inadvisable to stop a series wound 
motor of the size stated by putting the current against it. 
From Lenz’s law we know selfinduction will prolong a 
dying current and retard an increasing current, and that 
if any circuit be suddenly opened there will be a sharp 
spark due to the effects of self-induction. Now, the E.M.F. 
of the self-induced current will depend upon the value of 
the current flowing, the number of spirals in the circuit, 
and whether the spirals eneloss a magnetic material In 
the case in point we arc dealing with a large current, prob- 
ably some 85 amperes; a large number of spirals, which 
may amount to 1,500 or more; while at the same the 
spirals are wound round a highly magnetic soft-iron core. 
Under these circumstances the self-induction will be very 

eat, and may result in the induced current having a 

ifference of potential of several thousands of volts ; hence 
there would be a bad flash when the current was broken, 
which would seriously injure the commutator, and also the 
insulation of the series turns would probably be pierced 
through by the excessive E.M.F. The starting switch 
would also be badly burnt, and the contacts would require 
to be replaced. 

A further objection to this method of procedure is due 
to mechanical reasons. Full data as to the diameter and 
weight of the armature are not given, but for a 50-h.p. 
motor the weight must be considerable (say 12cwt.), and 
the diameter will not be less than 14in., hence the 
momentum of the moving armature will be very great, 
and if the current is suddenly reversed there will be a 
great jar, and a probability of the armature wires being 
torn out of their proper position. 

Reversible series motors should be controlled by suitable 
starting switches, so arranged that it is impossible for the 
current to be suddenly reversed, while at the same time 
the motor should be filled with magnetic brakes which 
come into action as soon as the current is cut off. If good 
running is required, the switches should be so arranged 
that it requires a stipulated time, varying according to the 
size of the motor, for the switch lever to be moved from 


the on position in one direction to the on position in the 
opposite direction, while suitable arrangements should be 
ingerted to absorb the induced current. 

A short time ago the writer examined some reversible 
crane motors and controllers ; there was no time device on 
the latter, the speed of the movement of tho lever being 
at the option of the operator. It was evident that the 
method suggested by “G. Н. О.” had been more than 
once adopted, for although no burning out of the coils had 
taken place, the contacts of the controllers and the com- 
mutators of the motors were in а dreadful condition, being 
во badly burnt that it was impossible to work the plant 
longer until it was overhauled.—M. 


Answer to No. 498 (awarded 58.). When a series motor 
as described is running on load, and it is necessary to bring 
1t quickly to a dead stop, it is perfectly feasible to reverse 
the current through either armature or field magnets so as 
to tend to make it run the other way, only this must be 
done with care. The chief thing to observe is that the 
reverse current allowed to pass through the motor must be 
kept down to a small Jimit for several reasons. The sudden 
jar or pull due to the current might be so great as to twist 
the shaft and stain or even more seriously damage it ; the 
keys and teeth of the gearing might come loose or snap off 
respectively, due to the same cause; the reverse current 
may become excessive and cause abnormal demands upon 
the source of supply, due to the following cause: when the 
motor is running normally, the back E.M.F. of the armature 
opposes the supply E. M. F., and only permits the requisite 
current to pass to supply the necessary torque, whereas 
when the current is reversed through the armature the 
back E. M. F. tends to assist the supply E. M. F. and to suck 
away current from the mains, consequently unless care be 
taken the motor might be seriously damaged by rush of 
current and supply cut-outs, ete., blown. | 

The writer finds in the course of his experience with 
series motors it is quite safe to reverse the current for a 
quick step in à small degree; say, the controller put on 
the first contact for reverse current. As all the resistance 
is thus in cireuit the eurrent flowing is not abnormal, but 
is quite sufficient to make a decidedly quick stoppage of 
the motor without unduly straining the gearing. For any 
ordinary stoppages the writer finds that an ordinary electro- 
magnetic brake (in which the current flowing through the 
motor also holds off two wood blocks from the face of a 


; drum on the motor shaft, and releases them and puts on 


the brake as soon as current is switched off) is quite sufficient 
braking power, but in an emergency the reverse current 
forms a very effective means of obtaining a quick stop. 
Of course, such usage is rather hard lines on the motor, 
but the modern series motor built by firms of repute is 
quite able to stand the strain.—F. H. 


WEST HAM ELECTRICITY ACCOUNTS. 


From the accounts of the West Ham electric lighting 
department for the half-year ended March 31 it appears 
that the total expenditure on capital account amounts to 


£131,311. Abstracts of the accounts are appended. 
REVENUE ACCOUNT. 

Dr. Expenditure. £ s. d. 
Generation of electricity .................................... 6,224 18 11 
Distribution of electricity .................................. 511 5 8 
Public lamps ........................ om 485 12 1 
Special lamps (artisans' dwellings) ...... . ............... 1018 0 
Rents, rates, and taxes ............. TR ТОРУ 517 11 4 
Establishment charges and management 933 14 10 
Discounts, allowances, and bad debts ..................... 592 15 11 

8,876 16 9 
Balance—gross profit for the half-year .................. 5,511 0 8 
£14,187 17 5 

Cr. Income. £ s.d. 
Sale of current for public lighting ........................ 1,552 9 0 
Private lighting and powerr 12,541 10 2 
Special lighting—artisans’ dwellings ..................... 58 111 
Interest —hire-purchase and motors 41 3 11 
Hire of motors. «eoe ett eere et 8 25 6 8 
Miscellaneous charges—disconnecting meters, ete. ... 10 15 9 
Wiring and fittings account ................................. 180 10 O 

£14,187 17 6 
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BALANCE SHEET. 


Dr. Liabilities. £ s. d. 
Mortgages—Public Works Loan Board ............... . 94,774 17 0 
Cash due to banker . 56,146 17 4 
Sundry diss 8 1.755 4 3 
Excess of assets ...... ..... ................................... 9,805 0 11 

£142,482 19 6 

Cr. Assets. £ s. d. 
Capital outlay—amount expended ........................ 151,511 17 5 
Suudry debtors for current supplied, ete. ............... 8,297 18 4 
Petty cash in Bana 8 50 0 0 
Plant and stores on hand .................................... 2,06 4 8 
Motors (on hi)“ 796 19 3 


£142,482 19 6 


BRIGHTON ELECTRICITY ACCOUNTS. 


The accounts of the Brighton Corporation electricity 
department for the year ended March, 31, 1902, show 
a total expenditure on capital account of £404,858. 
Abstracts of the revenue account, general balance sheet, 
and statement of electricity generated, sold, etc., are 
appended : 


REVENUE Account. 


Dr. Generntion of Electricity. £ s. d 
Coal or other fuel... £15,018 8 4 
Oil, waste, water, and stores 1,498 17 9 
Wages at generating station 5,561 12 10 
Repairs and maintenance ............... 2,914 18 1 
24,993 17 0 
Distribution of Electricity. 

Wages and other remuneration ......... 1,082 111 

Repairs, niaintenance, etc., of mains. 702 9 0 

Repairs, etc., of transformers, etc. ... 1,829 6 7 

Outlay for works executed — ............ 717 14 5 

Bedford-street store yard ............... 500 16 9 
4,632 8 6 

Public Lamps. 

Street-lighting installations 2,851 18 9 

Attending and repairs......... ........... 5,685 9 7 
—— 6,537 8 4 

Rents, Rates, and Taxes. 

INCOME! tag 110 18 0 

Ness Та аан 1,128 11 0 
— — 1,239 9 0 

Management Expenses. 

Salaries — Engineui's department ...... 3, C14 14 8 

Accountant and collectors, ete. . ...... 575 0 0 

Stationery and printing.... 395 5 6 

Registrar of stock and stamp duty 335 5 4 

General establishment charges ......... 538 12 7 
—— 4,458 16 1 
Insurances and law expenses .................... ......... 161 4 11 
Amount transferred to suspense account...... ........... 250 0 0 
Total expenditure ....................................... 42,273 3 10 
Amount carried to net revenue account 24.277 5 7 
£66,550 7 5 

Cr. £ s.d. 
Sale of current per meter .................................... 50,528 1 5 
Publie lamps 2. элик ne baa 8 11,960 7 2 
Service of tramways .......................................... 1,799 6 10 
Meter rents and sundries ... .... ........................ , 2,462 12 0 

£66,550 7 5 
GENERAL BALANCE-SHEET. 

Dr. Liabilities, £ в. d. 
Redeemable stock ............................................. 543,587 11 10 
Debenture debt—balance ......... e 800 0 0 
Premiums on stock, less discount 14,760 10 4 
Floating liabilities .......................................... 26,524 5 8 
Reserve Їпп@................................. wae wey ies ee 5,420 11 3 

388,892 19 1 
Surplus account, less amounts written off ...... .. ... 50,896 0 1 
£439,788 19 2 

Cr. Assets. £ s. d. 
Capital outlay—amount expended for works ............ 400,561 18 8 
du. mpg oc Em 1,502 10 0 
Floating азве{в............ ................................... 50,926 9 5 
eier... 8 7,198 1 1 

£439,788 19 2 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ET. 
Quantity generated in B.T. units 5,685,435 


66% эе ә * о э е ө» оэ л е = «е 


Public lamps .................. 809,550 
Quantity sold < Tramways................. . 264,695 4,860,430 
Private consumers by meter 5,786,587 


Quantity used on work «. | 
Total quantity accounted for 5,220,496 
Quantity not accounted for 464,939 . 

Number of public lamps : 372 arcs, 1,259 incandescents, 


360,066 


sesat „„ %„%/dꝓ % „%%% „%%% % % „%% %%% „ „% „% „6% OEE 


LEGAL INTELLIGENCE. 


А CASE FROM CANADA. 


The case of the Corporation of Toronto т. the Bell Telephone Com- 
pany of Canada, the Toronto Electric Light Company, and others, 
came before the Judicial Committee of the Privy Council on July 26, 
on the application of the Corporation of the city of Toronto for special 
leave to appeal from a decision of the Court of Appeal for the province 
of Ontario. The question raised was as to the principle on which the 
сор ion should aasess the companies for taxes. The points involved 
in the case turned upon the true construction of Sections 7, 18, and 28 
of the Revises Statutes of Ontaria, c. 224, and Section 2 of the Statute of 
Ontario, 1 Edward VII., c. 29. The defendant companies appealed from 
the assessment of a Board composed of three county court judges, who 
reduced the assessment. From that decision the Corporation appealed 
to the Court of Appeal for the province of Ontario, who affirmed by a 
majority (one of the judges dissenting) the decision of the Board of . 
county court judges. Theamount of taxes involved in the four appeals 
together was 23, ol. 

The applications were dismissed, with costs. 


ELECTRIC TRAMWAYS CONSTRUCTION COMPANY. 


On Friday last Mr. Justice Buckley in the Chancery Division heard 
a motion on behalf of the defendant in the action of the Electric 
Tramways Construction and Maintenance Company, Limited, v. 
Rutterford asking that all proceedings might be stayed upon the 
terms of a certain agreement that had been entered into. 

Mr. Buckmaster, K.C., for the defendant, said the action was 
brought against his client to obtain specific performance of the agree- 
ments relating to certain electrical undertakings. The case was before 
Mr. Justice Byrne on July 7, but terms were agreed between defendant 
and Mr. Harry Lawson and Mr. Osborne, who the defendant thought 
bad power to act for the company. It was now denied that these 

entlemen had any authority to bind the company. Mr. Harry 
wson wis not a director and Mr. Osborne was merely secretary. 
The evidence was not such as would enable him to move the motion 
effectively, and he suggested that the motion should stand over till the 
trial, when he could cross-examine these gentlemen and ascertain 
whether the terms of the agreement were communicated to the com- 
pany and were adopted. If he showed that that was the case the 
action would be stayed. 
His Lordship ordered the motion to stand over till the trial. 


ELECTRO-LAMP REGENERATING COMPANY. 


Mr. Justice Buckley on Tuesday, sitting in the High Court, had 
before him the р of Messrs. Howard and Jones, creditors, for 
the winding-up of the above company. It was stated, however, that a 


scheme of reconstruction had been proposed, and nearly three-fourths 


of the shareholders, at a ш on Friday last, approved it in 
principle. The scheme provided for further capital, and a sum was 
subser bed which was sufficient to cover the claims of creditors. Mr. 
Milne, the chairman, would give his personal undertaking to pay the 
creditors, and his Lordship ordered the petition to stand over for a 
week, to see if the undertaking were carried out. 


MANCHESTER TRAMWAYS PURCHASE. - 


Mr. Justice Bigham, in the Kings Bench on Monday, gave his 
reserved judgment in the case of the Manchester Carriage and Tran.- 
ways Company v. the Corporation of Manchester, which arose, it will 
be remembered, out of the taking over by the local authorities of the 
company's undertaking. А case had been stated by the arbitrater, 
Sir Frederick Bramwell, who was appointed to assess the amount 
which the company were entitled to receive from the Corporation 
and various outside urban districts. The arbitrator found in favour 
of the company, and awarded them £496,068, but found alternatively 
that in the event of the contention of the authorities being correct they 
were only to pay £229,353. It was for the Court now to decide which of 
these sums was the right one. 

Mr. Justice Bigham, in giving judgment, after discussing the legal 
bearing of the case, said the question at issue was whether the arbitrator} 
in making his award, was bound to exclude from his consideration 
some part of the properties in question, by reason of the fact that, 
though the whole of such properties were used with the tramway: 
now being acquired, they were also used for the purposes of the leased 
lines, which were not being acquired. In effect, the arbitrator found 
that all the depots and plant were suitable to and used for every part 
of the system. "That finding he could not disturb, nor would he 
disturb it if he could. He could understand that different circum- 
stances might have justifiel a different finding; and he did not 
suppose, nor wish it to be thought, that the finding here was to 
be regarded as & precedent in other cases, where the considerations 
might be very ditferent. The arbitrator, having arrived at this 
conclusion of fact, was of opinion that under the words of the 
statute he was bound to accede to the demand of the claimants, 
It seemed to him (the learned judge) that it would be a mistake in 
the circumstances of this case to say that because the property in 
question was suitable to and used for the purposes of the leased lines, 
it therefore could not be said to be suitable to and used for the 
purposes of the undertakings to be acquired under the award. The 


, Statute did not limit the property to be paid for to that which was 


exclusively used, or suitable only for the purposes 1n question ; and 
it did not say that the property to be paid for should comprise 
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Tall.“ Не was of opinion, therefore, that the first of Sir F. 
Bramwell's alternative awards was right, and that the claimants were 
entitled to be paid the sum fonnd to be due on that footing—viz., 
+ 496,068. Judgment accordingly. 


COMPANIES’ MEETINGS AND REPORTS 


CITY AND SOUTH LONDON RAILWAY. 


The 5 meeting of the proprietors in this Company 
was held on Tuesday at the offices, Finsbury-pavement, Mr. C. G. 
Mott presiding. 

In moving the adoption of the report (vide last issue), the 
Chairman said that he was glad to meet the shareholders under more 
satisfactory circumstances than they had ever met before. At last, 
in the past half-year, they had completed and solved the difficult 
»roblem of making the line a fairly profitable one to the shareholders. 

hey proposed a dividend on the ordinary stock at the rate of 5 per 
cent. per annum. The net revenue for the half-year was £44.405, or 
at the rate of £88,810 per annum. This gave a return of 3°60 per 
cent. on the capital. A good deal of the capital, however, was raised 
at a discount, and, allowing £264,000 for that, the net cost of the 
line was £2,200,000, and £88,400 a year would be fully 4 per cent. on 
that account. The total increase in the receipts was £26,709, to earn 
which had cost them £7.860, leaving a net increase in the revenue of 
the past half-year of £18,848. The train miles run in the six months 
had been 618,470, showing an increase of 174,010, largely owing to 
the Islington extension, and the number of trains had also largely 
increased. The working expenses had been reduced from 52°36 per 
cent. в year ayo to 44°74 per cent. The subways at the Bank and 
London Bridge had benefited them greatly in the interchange of traffic 
with the Central London and the Brighton Railways. The Bill for the 
extension to Euston, which was mainly in the public interest, was 
rejected by the Lords Committee, but it was proposed to reintroduce 
it next session. 

Mr. C. G. Grenfell seconded the motion, which was carried 
unanimously. 


METROPOLITAN DISTRICT RAILWAY. 


A meeting of the preference stockholders of the above Company was 
held on Monday at the Cannon-street Hotel (Mr. R. W. Perks, M.P., 
in the chair) to consider a preposal made to the Board by the Under- 
ground Electric Railways of London. 

Mr. Perks first alluded to the position of the 5 рег cent. 
preference proprietors, whose stock, amounting at the present time to 
£1,500,000, was receiving no dividend. Having described the condi- 
tions under which this stock was issued in the year 1869 at a 
discount of £548,766, and to the vicissitudes through which 
the stock had passed, he pointed out that the interest on it 
rose from a 4 per cent. in 1873 to 5 per cent. in 1878, and said 
that it continued at the latter rate until 1882, when it again fell 
away, dropping to nilin 1899. From that year the rate of interest rose 
gradually until 1897, when 3g per cent. was paid, but the dividend 
had now fallen again to nil. The Underground Electric Railways 
Company, with a subscribed capital of £5,000,000, would be willing, 
under certain conditions, to guarantee to the preference proprietors 
1 per cent. for the first year, 2 per cent. for the second year, and there- 
after 3 per cent. in perpetuity, the Underground Company taking any 
surplus interest that might be earned between the 3 per cent. and 5 per 
cent., and also having the right to vote in respect of the preference 
stocks so guaranteed. The offer, he said, was conditional upon tliree 
fourths of the shareholders assenting to the arrangement within the 
specified time. 

After some slight discussion a committee, with power to add to their 
unmber, was appointed to confer with the directors and with the 
Underground Company on the proposition. 


GLOBE TELEGRAPH AND TRUST. 


The directors' report for the year ended June 18 states that the net 
revenue of the Company for the year, after deduction of expenses, 
amounts to £199,371, and makes with the balance of £1,102 brought 
forward a total of £200,473. From this amount there has been 
distributed the sum of £130,467 in interim dividends, leaving an 
available balance of £70,005. The director now recommend the 
payment of a final dividend of 3s. per share on the preference sharcs 
and of 4s. 9d. per share on the ordinary shares, making, with previous 
distributions, a total dividend for the year of 6 per cent. on the 
preference and 5ў per cent. net (against 54 per cent. for the precedin 
year) on the ordinary shares, leaving а balance of £1,856 to be carrie 
forward to the next account. Tho offices of the Company were removed 
on March 21 last from Winchester House, Old Broad-street, to Electra 
House, Moorgate, London, E.C. During the year the directors have 
issued, at à premium, 500 ordinary and 485 preference shares of the 
Company, being part of the issue authorised by special resolution of 
May 11, 1875 ; the procceds have been, as usual, invested in telegraph 
securities. For the general convenience it is үт that in future 
the annual meetings of shareholders be held in the month of May, 
when the directors' терот and the accounts for the year ended April 50 
will be presented. The next accounts will, therefore, cover a period of 
abont nine months only. 


The ordin eneral meeting of the shareholders of this Company 
was held on esday at River Plate House, Finlbury-circus, E. C., 
the Marquis of Tweeddale, K.T., presiding. 
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The Chairman, in moving the adoption of the report, stated he 
thought the position it disclosed was satisfactory. While their 
dividends had been not only maintained, but increased during the last 
two or three years, the market value of the shares had, on the other 
hand, suffered somewhat severely, due almost entirely to the threatened 
competition of wireless telegraphy. On that point he had nothing 
to add to the remarks which had already fallen from his colleague, 
Sir John Wolfe Barry, in public on more than one occasion— 
that while wireless telegraphy would probably prove a very con- 
siderable use for certain purposes and within certain limits, 
he did not think it would interfere with the system of submarine 
telegraphy, and certainly would not supersede it. The entire Board 
held this opinion, which, however, only time could prove. It was, 
moreover, a matter for comment that telegraph manufacturing com- 
pinies were never more active than at present; cables were being 
manufactured for home and foreign governments, evidencing the fact 
that по apprehension was felt in these quarters as to the competition 
it was supposed would be met with from wireless telegraphy, the 
progress of which new system has been very slow. 

Sir James Pender seconded the motion, which was carried 
пет. сол. 


DIRECT UNITED STATES CABLE. 


The general meeting of the shareholders in this Company was held on 
Tuesday at Winchester House, Old Broad-strect, under the presidency 
of Mr. E. M. Underdown, K.C. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, stated that the revenue for the six months 
ended the 30th ult., after deducting out-payments, amounted to 
£46,610, while the working and other expenses. including income tax, 
absorbed £21,516, leaving а balance of £25,094 as net profit, making, 
with £3,550 brought forward from the previous half-year, a total of 
£28,444. "This has heen appropriated as fullows : interim dividend of 
ӛз. a share to March 51, £9,106 ; proposed final dividend of 3s. a share 
to the 30th ult., together with a bonus of 1s. a share, £12,142 ; trans- 
ferred to reserve fund, £5,000 ; leaving to be carried forward, £2,196. 
The revenue showed a decrease of £4,039, as compared with that of the 
corresponding period of last year, owing to the additional cables now in 
operation. With reference to the question of wireless telegraphy, the 
greatest authority on the subject - Lord Kelvin—was strongly of 
opinion that, however valuable wireless telegraphy might be for certain 
purposes, it could not affect the transmission of niessages over great 
distances through cables. 

Sir James Pender, Bart., seconded the motion, which was carried 
unanimously. : 


CROMPTON AND CO. 


The annual general meeting of the shareholders in this Company 
was held at Salisbury House. London-wall, on Wednesday, Mr. oli 
Trotter presiding. ; 

In moving the adoption of the report and accounts (which appeared 
in last week's issue), the Chairman said the real reason for the falling 
off in the profits was easily explained, although the remedy was not 
quite so simple. Trading and administration expenses had risen, but 
not abnormally. The gross profits had decreased owing to competition 
prices. At one period during the year there was a falling off in the 
demand for electrical appliances. This caused many manufacturers 
to seek at all hazards to keep up their output in order to diminish the 
proportion of establishment expenses. The consequence was a fal! in 
prices. Had this been all, the shareholders wovld not have had so 
much to grumble at, but during the year the Company kad met 
with a kind of competition to which they had not been so much 
accustomed. There had been a реа deal of speculation in 
new enterprises in the electrical world, and some people were 
willing to put things on the market at prices which could not 
be remunerative. Such a policy could only be temporary. The 
self-denial of the sharcholders in the past had put the Company in a 
comfortable position to meet that class of competition. There had 
been a great demand for workmen expert in electrical matters, and 
the effect, so far as the Company was concerned, was a rise both in 
the salaries of officials and in the wages paid to workmen. This 
increase had nullified a good number of economies which the Board 
had been able to effect. One of the results of the severe competition 
was that the Company had to do a great deal more work to 
get orders; and, in the circumstances, it was satisfactory to find 
that the ratio of expenses to sales had not gone higher than it 
was last year. The directors had set their faces against taking any- 
thing in the shape of paper for work that had cost solid sovereigns. so 
that they found themselves, te a certain extent, cut off from that class 
of work, because it meant taking a large interest and subsequently 
‘ unloading.” He considered that in the long run such a method 
could only be disastrous to those who adopted it. The slight 
diminution in the volume of business had, to a certain extent, passed 
away, and orders were coming in more freely. Years ago the Board 
set themselves the task of removing the whole of the manufacturing 
business to the new premises, which were equipped with the best 
possible machinery, and of putting the balance.sheet in order. These 
changes had now been etlvcted. 

Lieut -Colonel R. Е. В. Crompton, jn seconding the motion, 
stated that prices again showed an upward tendency. 

The motion was adopted unanimously. 


DUBLIN UNITED TRAMWAYS. 


The half-yearly meeting of the shareholders in this Company was 
held in Dublin on Tuesday, Mr. W. M. Murphy presiding. 
The Chairman, in moving the adoption of the report, said the 
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position and prospects of the concern were satisfactory. The feature 
in the report was the increase in the dividend on the ordinary shares 
from 4 per cent. to 5 per cent. per annum. There was an increase of 
£5,120 in the gross revenues, and the net result was that there was 
£45,220 availahle, against £39,820 this time last year. The Company 
carried 22) million passengers in the half-year, being an increase of 
nearly a million, at an average per head of 1:214. The local rates 
and wayleaves, amounting together to £15,609 in the half-year, were 
on a larger scale than in any city in the United Kingdom. The report 
was adopted. A motion advocating the establishment of an eight 
hours’ day for the motormen and conductors was ruled out of order. 


BARCELONA TRAMWAYS. 


An extraordinary general meeting of the above Company is to be 
held on Wednesday, Aug. 6, at which a resolution will be submitted 
for the confirmation of an agreement made on the 23rd inst., between 
the Company of the one part and Luis Pujol and Juan Llopart, of 
Barcelona, of the other part, whereby an option is given to purchase 
the Company's undertaking. These gentlemen have paid to the 
Company for the right to purchase the sum of £4,000, which is 
forfeitable to the Company if they do not declare their option by 
Oct. 51 next. If they exercise their option to purchase, they 
are under obligation on that date to pay a substantial portion of 
the purchase money in cash and to give a guarantee of a first-class 
bank in London, to be approved by the directors, for the payment of 
the balance of the purchase money, the final instalment to be paid not 
later than Feb. 28 next. If the purchase is completed, the directors 
estimate that after completing the capital outlay already undertaken 
in Barcelona, paying the орун liabilities to the debenture and 
debenture stock holders and the preference shareholders, the purchase 
money and current profits will together enable a distribution to be 
made to the ordinary shareholders in the liquidation of between 
£11. 10s. and £12 per share. The directors, having regard to all the 
circumstances, recommend the shareholders to confirm the agreement. 


CITY OF LONDON ELECTRIC LIGHTING. 


The half-yearly interim report of the directors of the above Com- 
pany is to hand. The following statements show the position of the 

ompany at various periods: On Dec. 31, 1898 the number of customers 
being supplied was 7,414 ; 1899, 8,758; 1900, 9,855 ; 1901, 10,618; 
and June 50, 1902, 10,650. The equivalent number of 8-c.p. lamps 
connected was 355,825 ; 1899, 429,628 ; 1900, 511,115; 1901, 549,175 ; 
and June 30, 1902, 558,526. Оп June 30, 1902, in addition to the 
lamps connected, there were 15,362 awaiting connection on completion 
of the consumers’ wiring, etc. The gross revenue from sale of elec- 
trieity for public and private lighting, and meter rentals, excluding 
sundry receipts, for the first six months of 1898 was £78,552 ; 1899, 
£99,213 ; 1900, 2100, 550; 1901, £126,122 ; and for the first six 
months of 1902, £124,230. After payment of interest on the first 
end second debenture stocks and loans, the net revenue for the first 
six months of 1902 (including the amount of £14,065 brought forward 
from 1901), subject to adjustment, was £63,864 available for deprecia- 
tion, reserve, any special charges, and dividends on the preference and 
ordinary shares, etc. From the above it will be seen that, after deduct- 
ing the lamps disconnected at the request of consumers, principally 
owing to refusal to supply such consumers at unremunerative rates, 
the lamps connected to the Company's mains show a net increase of 
9,351 during the six months, notwithstanding the present competition ; 
that the reduction in the working expenses, to which the chairman 
called attention at the last ordinary general meeting, is being main- 
tained, especially in the consumption and in the price of coal. As a 
consequence, the net revenue for the past six months shows a consider- 
able increase, amounting to £49,801, which, added to £14,065, the 
amount brought forward from the previous year, gives a total of 
£63,864, an increase of £13,111 over the net revenue for tho corre. 
sponding period last year. The dividend on the Company's preference 
ales for the six months ended June 30 last has been paid. The 
appeals to the House of Lords in respect of the contracts with the 
Corporation of London will probably not be heard until after the Long 
Vacation. 


CENTRAL LONDON RAILWAY. 


The report of the directors for the half-year ended June 30 last 
states that the sum of £107,099 has been received during the half- 
year on account of debenture stock, including the premium thereon, 
and the amount expended on capital account has been £21,557. The 
receipts from all sources on revenue account have amounted to 
£185,118, and the working expenses to £93,099, leaving a balance of 
£92,018. The number of passengers carried during the half-year was 
22,879,334, as against 20, 585, 759 in the corresponding period of 1901, 
an increase of 2,493,595, and during the week in which it was intended 
to hold the Coronation the large number of 1,256,000 passengers was 
carried over the railway. These satisfactory results clearly indicate 
the capacity and utility of the undertaking. After providing for 
interest on debenture stock, the net revenue account shows a balance 
of £82,603, including the amount of £5,874 brought forward from 
last half-year. The directors recommend that out of this sum interim 
dividends be declared at the following rates of distribution: On 
the undivided ordinary stock at the rate of 4 per cent. per 
annum and on the preferred ordinary stock at the rate of 
4 per cent. per annum. Under the Company's Acts the dividend 
on the deferred ordinary stock is not payable until the result of the 
working of the year ending Dec. 31 has been ascertained. A sum of 
29, 994, representing the deferred dividend, and being part of the 


| general balance of £35,598, has therefore been carried to the '* dividend 


suspense account (divided stock)," and will be dealt with st the end 
of the year, leaving a net balance of £25,603. The results for the 
half-year would have sufficed to pay an increased dividend, but in 
view of the pending liabilities for the expenses in connection with the 
“ vibration " enquiry, and with the promotion of the Bill referred to 
below, as well as provision for reserve, the directors have thought it 
expedient to carry forward the above-stated sum. The Bill entitled 
the '* Central London Railway (New Lines) Bill," which was submitted 
to the proprietors and approved at the last half-yearly meeting, for 
the construction of a railway from Shepherd's Bush, by way of 
Hammersmith, Piccadilly, and the Strand, to the City, forming, 
with the existing line, a circular route through the heart of London, 
was considered by & committee of the House of Lords, in the 
present session, but this proposal was rejected, although it was 
supported before the committee by the Corporation of London 
and the London County Council. The committee finally approved 
a combination of opposition schemes consisting of railways (1) 
from Hammersmith to Hyde Park- corner, (2) from Hyde 
Park- corner to Ludgate-circus, and (3) from Ludgate-circus to 
Palmer's Green. The Company's Bill, so far as it authorises the 
acquisition of property adjoining the Marble Arch Station, and an 
increase of capital powers, has passed both Houses of Parliament, and 
now awaits the Royal assent. The work of providing additional lifts 
at Shepherd’s Bush, to accommodate the traffic at that station, is 
progressing satisfactorily, and it is hoped that two of the lifts will be 
available for service in September next. It will be remembered by 
the proprietors that a committee was appointed by the Board of Trade 
in the early part of last year to enquire into the cause of vibration on 
the Central London Railway, and that their report was issued in 
January last. It was stated by the experts who were appointed that 
the amount of vibration caused by the rnnning of a motorcar train 
was very slight compared with that of a train hauled by one of the 
Company's electric locomotives. The directors, therefore, determined 
to act upon the recommmendations contained in the report, and to 
remove all cause of complaint by adopting the motorcar (multiple 
unit) system. The necessary motorcars have been ordered, and it is 
anticipated that by the end of this year most of them will have been 
delivered and put into service. 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING. 


The report of the directors for the year ended June 30 las. shows 
that, after paying all manufacturing costs and expenses of adminis- 
tration, and providing for repairs and depreciation, there remains а 
net profit of £7,194, which, with the amount brought forward from 
last year—namely, £1,961—makes a total available balance of £9,155. 
The Board proposes to deal with this as follows: in payment of а 
dividend at the rate of 10 per cent. per annum (one-half of which was 
paid as an interim dividend on Feb. 8 last), to reserve fund £2,500, 
and to carry forward £2,655. The new works at Hayes, Middlesex, 
were completed and manufacturing commenced in November last, and 
the removal of the plant and machinery from the old factory was 
satisfactorily effected by the end of the year. 


WATERLOO AND CITY RAILWAY. 


The report of the directors for the half-year ended June 30, 1902 
States that the gross receipts of the line, less Government duty, 
amounted to £17,204 and the working expenses to £7,714, being at 
the rate of 44°84 per cent., as compared with 54°78 per cent. for the 
corresponding period of 1901. The balance available for dividend, 
after providing for interest on debenture stock, із £8,558, and a divi- 
dend at the rate of 5 per cent. per annnm on the ordinary stock will 
absorb £8,100, leaving £458 to be carried forward to next half-year. 
The accumulated deficiency in net revenue, amounting to £11,907 at 
the end of last year, has been disposed of in an adjustinent of accounts 
with the South-Western Company. The number of passengers carried 
during the past six months, exclusive of season-ticket holders. was 
2,259,394, showing an increase of 105,332 over the number carried in 
the corresponding period of 1901. The season-ticket holders on June 30 
last numbered 1,197, as against 1,057 at the end of June, 1901. The 
working company have recently been enabled, by an altered system of 
signalling, to introduce a more frequent service of trains, which no 
doubt accounts to а large extent for the satisfactory increase in the 
traffic. 


LIVERPOOL OVERHEAD RAILWAY. 


The report of the directors for the half-year states that the gross 
revenue receipts amount to £37,988. Ов. 2d., and the working expenses 
to £29,287. 12s. 114. The number of passengers carried during the 
last half-year is as follows: first-class, 656,756 ; second-class (includ- 
ing tramways), 2,966,690 ; workmen (special return tickets), 1,402,976— 
total, 5,026,422. Theie has been a further falling off in traffic during the 
past half-year, mainly due to the competition of the Corporation tram- 
ways. To render the line more attractive, the directors have decided to 
accelerate the service, which will reduce the time required to make the 
journey from end to end from 52 to 20 minutes. The new service will 
be inaugurated next month. The working of the Crosby, Waterloo, 
and Seaforth tramways continues to be satisfactory. The revenue 
account shows that receipts from passenger tiaffie, miscellaneous 
receipts, and interest amount to £37,988. Os, 2d., which, after deduct- 
ing working expenses, £29,287. 12s. 11d., and interest on mortgage 
dE £3,400, and adding balance brought forward Dec. 31, 1901, 
£3,692. 12s. 4d., and amount transferred from Dingle fire contingency 
account, £500, leaves available for dividend 9,29, 19s. 7d. Out of 
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this balance the directors recommend the declaration of dividends as 
follows ; 5 per cent. per annum on preference shares, £5,000; 1 per 
cent. annum on ordinary shares, £2,500; leaving a balance of. 
£5,792. 19s. 7d. to be carried forward to next half-year. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Maintenance of way, works, and stations 4554 2 1 
Locomotive power . 7,706 14 0 
Repairs and renewals of carriages ........................... 298 17 2 
Traffic expenses ... F 10,979 1 11 
General charges . 2,998 12 5 
Law charges ................................................... 59 15 10 
Compensation . . 105 15 6 
Rents, rates, and tages 3,120 6 11 
Government dut . . 64 7 1 

29,287 12 11 


8,565 15 2 


£57,855 6 1 


Cr. Receipts. £ s d. 
Passenger {гайс................................................... 57,207 7 0 
Parcels, TP 49 12 10 
Konta Me E 588 16 3 
Transfor foss seo D OH HA TE cee 710 0 

£357,855 6 1 


ANGLO-AMERICAN TELEGRAPH. 


The report of the directors for the six months ended June 30 last, 
to be submitted at the meeting on Aug. 1, states that the total receipts 
from Jan. 1 to June 30, including the balance of £1,265 brought 
forward from the last account, amounted to £169,908. The traffic 
receipts show a decrease of £23,167, as compared with the half. 
year ended June 30, 1901. The total expenses of the half-year, 
including the repair of cables, etc., as shown by the revenue account, 
amounted to 255,930, being a decrease of £6,048, as compared with 
the corresponding period of 1901. The directors, under the powers 
conferred upon them by the articles of association, have, before 
declaring the net pronos set apart the sum of £12,000 to the renewal 
fund, leaving a balance of £98,977. One quarterly interim dividend 
of 12s. 6d. per cent. on the ordinary stock, and of £1. 5s. per cent. 
on the preferred stock, was paid on May 1 last, absorbing £43,750, 
and а second quarterly dividend of 15e. per cent. on the ordinary 
stock, and £1. 10s. per cent. on the preferred stock, amounting to 
£52,600, will be paid on Aug. 1, 1902. The balance of £2,727. 12s. 2d. 
will be carried forward to the next account. All the main cables 
and land lines of the Company are in good working order. 


GREAT NORTHERN AND CITY RAILWAY. 


The directors in their report for the past half-year state that the 
railway between Drayton-park and Finsbury-pavement is completed so 
far as the tunnelling is concerned. The laying of the permanent wa 
and the erection of the stations at Drayton-park, Essex-road, Old. 
street, and Finsbury-pavement are making rapid progress. The gene- 
rating station isin a very forward condition, and the British Thomson- 
Houston Oompany, under their contract for the electrical equipment, 
are providing an installation which, it is believed, will embody all the 
latest improvements, In accordance with the agreement with the Great 
Northern Railway Company, Messrs. 8. Pearson and Son, Limited, 
under their contract with that company, are pushing forward the 
works of the extension from Drayton-park to Finsbury Park Station. 
An agreement has been entered into with the City and South London 
Railway Company for the joint user with that company of the station 
at Old-street. The Company's Bill, which was explained to and 
approved by the last meeting of shareholders, has passed the House 
of Lords and the second reading in the House of Commons, and will 
shortly come before a committee of the latter House. 


CHELMSFORD ELECTRIC LIGHTING. 


The directors in their report for the year ending Dec. 31 state that 
the net result of the year's working is a profit of £2,890. 8s. 11d., and 
after adding thereto the balance from 1900 and providing for debenture 
interest and other charges, there remains an available balance of 
£2,564. 19s. 8d. At Dec. 31, 1901, the number of lamps connected 
to the Company's mains was equivalent to 15,417 8-c.p. lampe, an 
increase of 1,138 lamps during the year. The supply of electricity lias 
been well maintained, and there has been a satisfactory increase in 
the revenue from the sale of current. The workiug costs have at the 
same time been considerably reduced, the principal item of reduction 
being in coal. Twenty-five thousand one hundred and twenty-two 
additional] shares have been applied for and allotted, and with the 
proceeds from the same the loan account has been paid off, and trade 
creditors’ account has been reduced. Messrs. Crompton and Co., 
Limited, have removed from the old Arc Works adjoining the Com- 
pany's generating station at Ohelmsford, but the premises have been 
taken by а firm of motorear manufacturers, who are driving their 
machinery by electric power supplied by this Company. The directors 
propose to set aside а sum of £800 towards the establishment of а 
renewals fund account, to pay a dividend at the rate of 4 per cent. 

annum on the share capital, and to carry the balance, £365. 
K 8d., forward 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s.d. 
Generation of electricit eee 5,824 1 5 
Distribution of electricity ......... КУЛОО ГЕТА 450 4 0 
Public lamps—attendance, etc. e . 17011 7 
Rents, rates, and taxes .......................................... 79 18 3 
Management expenses—salaries, еіс. ................. ...... 256 5 1 
Special charges insurance . 110 17 0 

Total expenditur ü U! Uk 4.891 17 4 
Balance carried to net revenue ꝓ . 2890 18 11 
£7,782 6 5 

Cr. £ sd. 
Sale of current per meter .................................... . 6,200 19 0 
Public lighting - C 1,275 11 0 
Rental of meters and other apparatus ........................ 264 15 6 
Sundry WOLE ОНОРЕ ИАЕА een cures NA Met DU PO UE 55 2 9 
Rents and sundry receipt 10 0 0 

£7,782 6 3 
APPOINTMENTS VACANT. 
/ 


Electrical Engineer, Tonbridge Urban District Council, £150 per 
annum. Aug. 2. Particulars may be obtained from Mr. A. Н. Neve, 
clerk, Tonbridge Castle, Tonbridge. 

Various Appointments are vacant under the Woolwich Borough 
Council Electricity Department, Aug. 14. See advertisement. 

Switchboard Attendants, Peterborough Corporation, 24s. 6d. per 
week, Aug. 9. Carlisle Corporation. 25s., Aug. 18. See advertise- 
ments. 

Assistant Engineer, Oldham Corporation, £100 per annum, 
Aug. ll. See advertisement. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Warrington.—Thoe Corporation invite tenders for tramway cables. 
Tenders by Aug. 6. See advertisement. 


Calarasi-Stirbey (ERoumania).—The Municipality require tenders 
for publie electric lighting. Tenders by Sept. 3. 


Trujillo (Spain).—The ee require tenders for public 
electric lighting for 20 years. Tenders by Aug. 10. 

Manchester.—The Tramway Committee invite tenders for the 
supply of quick-break switches. Tenders by Aug. 2. See advertise- 
ment. 


Plymouth.—The Corporation invite tenders for overhead line 
construction, etc., in connection with the tramways. Tenders by 
Aug. 25. See advertisement. 


Rochdale.—The Corporation invite tenders for the supply and 
delivery at the car depot, Rochdale, Lancs., of three tramcars, com- 
plete with trucks, motors, and equipment. Tenders by Aug. 4. See 
advertisement. 


Ware.—The Urban District Council invite tenders for lighting 
certain streets in the town of Ware for the period of two years from 
Aug. 8, 1902. Full particulars may be obtained on application to the 
Clerk. Tenders by 3 p.m. on Aug. 7. 


Nisoh (Servia).—The Municipality invite tenders for electric 
lighting of the town estimated at 202,132°47 dinars, and for plant 
estimated at 566,841 75 dinars. Tenders by Aug. 13. Particulars 
may be obtained on application to above. 


Coventry. Tenders are invited for the supply of electric motors, 
to be let out on hire by the Corporation. Motors to be single or two 
phase at 50 periods, and single-phase at 87 periods ; voltage, 200 in 
all cases. Tenders by Aug. 5. See advertisement. 

Brandon.—The Brandon and Byshottles Urban District Coun ci 
invite tenders for 15 additional electric lights and fittings, comple te 
at Sleetburn. Particulars may be obtained from Mr. J. McKen zie 
surveyor, Langley Moor, near Durham. Tenders by Aug. 2. 


Newport.—The Corporation invite tenders for tramways recon- 
struction and wood paving, rails and fishplates, and tiebars, bolts, 
nuts, etc. Specifications, etc., may be obtained at the offices of the 
Borough Engineer, Town Hall, Newport. Tenders by Aug. 7. 


Elmton-with-Creswell.—The Parish Council invite tenders for the 
supply and erection of plant for the distribution of electricity for 
lighting the villages. Particulars may be had from Mr. W. G. Moorby, 
clerk to the Council, Creswell, near Mansfield. Tenders by Aug. 2. 


Malvern.—The Urban District Council invite tenders for two 
Lancashire boilers (with feed-water heater and pipe work); engines, 
alternators, exciters, and switchboard ; high and low tension con- 
centric cables ; and transformers. Tenders by Aug. 25. See advertise- 
ment. 


Valparaiso.—The Municipality are inviting tenders for electric 
lighting and tramways. e understand that particulars may be 
obtained from the Chilian Consul. Tenders by Sept. 1. The Govern- 
ih also propose to lay a cable between Punta-Arenas and Puerto. 

ontt. 
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Launceston (Tasmania)—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
apparatus, transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories Tenders by Sept. 15. See 
advertisement. 


Rugby. —The Urban District Council invite tenders for the supply 
and erection of one 150-kw. and one 60-kw. high-speed steam alter- 
nators, three-phasé, switchboard, underground mains, arc lamps, 
public incandescent lamps, etc., and meters. Tenders by Aug. 20. 
See advertisement. l 


Ilford.—The Urban District Council invite tenders for a combined 
track watering and sweeping car on maximum traction truck with 
complete electrical equipment. Specification, etc.. may be obtained 
at the offices of Mr. John W. Benton, clerk to the Council, Town 
Hall, Ilford. Tenders by 12 noon on Aug. 19. 


Bexley (Kent).—The Electric Lighting and Traction Committee 
invite tenders for tramway and lighting cables, includiny trenches, and 
for switchboards, accumulators, motor-boosters, rotary converter, and 
motor. Specifications, etc., can be obtained from Messrs. Mordey and 
Dawharn, 82, Victoria-street, Westminster. Tenders by Aug. 9. 


Cork.—The Committee of Management of the Cork District Lunatic 
Asylum invite tenders for the supply and erection of steam plant, 
dynumos, storage battery, switchboards, instruments, wires and 
fittings, etc., for the electric lighting of the Youghal Asylum.  Speci- 
fications, etc., can be obtained from Mr. Henry A. Cutler, A. M. I. C. E., 
Municipal Buildings, Cork, Tenders by 10 алп. on Aug. 12. 


Newoastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. "Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 


Madrid.—The Public Works Department invite. tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years. A pre- 
liminary deposit of 3,368 pesetas and a final deposit of 16,844 pesetas 
is required, also the re ayment of 3,189 pesetas and interest to the 
Sociedad del Tranvia del Este for preparation of the scheme. Particulars 
may be obtained from the above. "Tenders by Aug 26. 


King William's Town (South Africa). — The King Electric Light- 
ing and Cold Storage Company invite tenders for supply of plant, 
boilers, wrought-iron smokestack, high speed enclosed engines, single- 
phase alternator, direct-driven exciters, surface condenser, main 
switchboard, transformers, copper mains, etc. Specifications, etc., 
can be obtained from the London agents, Messrs. A. E. Booth and 
Co., 16, New Union-street, Moorfields, London, E.C. Tenders by 
Aug. 7. 


London, 8.W.—The London County Council invite tenders for the 
supply and delivery of seven tubular fuel economisers, of not less than 
320 tubes each, complete with scraper gear, and seven motors with 
their starting gear for driving the same ; for erection of above-named 
plant in the Council's electricity geuerating station at Greenwich ; 
and for supply and delivery at the station of dampers and frames for 
flues and chimney openings to be erected and fixed by the Council. 
Specification and other particulars may be obtained at the County 
Hall, Spring-gardens, S. W. Tenders by Aug. 15. 


Leicester.—Th: Tramways Comittee invite tenders for electric 
tramway works and materials, under the following sections, each com- 
prising a separate contract. For supply and delivery of steel girder 
tramway rails and Lg dois ; supply and delivery of bolts, nuts, and 
tiebars ; supply and delivery of points, crossings, and special track 
work ; supply and delivery of stoneware pipes and conduits ; supply 
and laying of fecder cables, telephone and test wires, and supply and 
delivery of roadway frames and covers ; supply and erection of over- 
head electrical equipment, and the supply of copper bonds ; supply 
and erection at the power station of steam-raising plant; supply and 
erection at the power station of engines, generators, battery, boosters, 
switchboard overhead travelling crane, etc. ; supply and delivery of 
electric tramcars. Specification, etc., may be obtained at the office of 
Mr. E. George Mawbey, M.I.C.E., engineer, Town Hall, Leicester. 
Tenders by Sept. 3. 


Selangor (Malay States).—The Crown Agents for the Colonies 
invite tenders for certain plant and materials in connection with 
the electricity supply scheme for the town of Koala Lumpur, in 
the protected native state of Selangor, Federated Malay States: 
(Contract A, Section 1) supply, delivery, and erection of a gene- 
rating ststion, consisting of two 600-h. p. high-pressure turbines, with 
pipes, two 400-kw. three-phase alternators, switchboard, and sundries. 
(Section 2) The supply, delivery, and erection of a sub-station plant, 
consisting of three 150-kw. motor-generators, two balancers, switch- 
boards, and sundries. (Contract B, Section 3) The supply and deli- 
very f.o.b. at a European port of steel poles, cross-arms, insulators, 
copper wire, &c., for the high-pressure transmission line. (Contract C, 
Section 4) The supply and delivery f.o.b. at a European port of arc 
lamps, iron posts, controlling apparatus, incandescent lamps and 
fittings. Tenders may be sent in for any or all of above three con- 
tracts. Specifications, drawings, general conditions, and forms of 
tender may be obtained from the Crown Agents for &he Colonies, 
Downing.street, London, S. W., on and after 7th inst., on payment 
of £2 for Contract A, £1 for Contract B, and £1 for Contract C. 
Sealed tenders, endorsed ‘‘Selangor Electric Lighting Contract,” 
and addressed to the Crown Agents for the Colonies, are to be deli- 
vered at Downing-street, London, S.W., by 12 noon on Aug. 21. All 
information regarding above contracts is to be obtained from Messrs 
Preece and Cardew, 8, Queen Anne's-gate, S. W. 


RESULTS OF TENDERS. 


Newoastle.—The Corporation have accepted the tender of M. A. 
Potts and Co., Manchester, for 2,000 tons of tramrails. 
Cheltenham.—The Board of Guardians have accepted the tender of 


Messrs. Marshall for inter-telephonic communication in the workhouse 
at £87. 10s. 


City of London School for Boys.—The tender of Lund Bros. 
has been accepted for the installation of the electric light at the school, 
at £631. 8s. 

Maidenhead.—The Town Council have accepted the tender of 
J. Bakewell and Co., of London, for the electric lighting of the 
technical school, at £55. 12s. 

Bradford.—The tender of Mr. G. A. Steinthal, 41, Piccadilly, 
Bradford, has been accepted for an installation for electric lighting at 
the new central fire station, Nelson-street. 

Hammersmith.—The Borough Council have accepted the tender of 
the English Electric Carbon Company for arc lamp carbons as may be 
required up to March 31 next, at £137. 148. 3d. 

Western Australia.—The Perth Gas Company have placed an 
order with Willans and Robinson, Rugby, for an 850-h.p. compound 
engine intended for the electric lighting of Perth. 

Prescot. The British Insulated Wire Company have placed an 
order for engines for direct coupling to alternators of Johnson and 
Phillips’ make with Willans and Robinson, Rugby. 


Devonport.—The Corporation have accepted the tender of William 
Griffiths and Co., Limited, London, for the construction of the perma- 
nent way of the municipal tramways, at £38,197. 


South Атегіса. — Willans and Robinson, Rugby, have received an 
order for engines for direct coupling to dynamos of the General 
Electric Company's make for the electric lighting of Uruguay. 


Manchester. — The Corporation Electricity Department have 
accepted the tender of Rowland Carr and Co., London, for the supply 
and delivery ef the whole of the bitumen required by them for 
electrical purposes for the year ending June 30, 1903. 


Storage Batteries.—Contracts for the supply of storage batteries 
have been placed with the Electrical Power Storage Company, Limited, 
of 4, Great Winchester-street. E. C., by the Corporation of Newport 
and by the Windsor Electrical Installation Company, Limited. 


Falkirk. The Town Council have accepted the following tenders: 
Babcock aud Wilcox, steam pipes, pumps, ete., £1,349 ; International 
Electrical Engineering Company, balaucing transformer, ete., £485 
Electrical Power Storage Syndicate, storage batteries, £1,024 ; Johnson 
and Phillips, switchboard, £798; Crompton and Co., arc lamps, 
£349 ; Callender's Cable and Construction Company, cable work, 
£2,704 ; Carrick and Ritchie, travelling crane, £195; Falkirk Iron 
Company, arc and incandescent lamp posts, £8 per post. 


Chester. —The City Council have accepted the following tenders : 
R. W. Blackwell and Co., Limited, London, for construction and 
reconstru:tion and electrical equipment of tramways, alteration, 
adaptation, and equipment of shed, tramway cars, and general 
equipment—viz., permanent-way construction (length of route about 
4,678 yards) and car-shed, bonds, overhead equipment, and cars, 
at £40,182. 19s.; Callender's Cable and Construction Company, 
cables, £2,799 ; Crompton and Co., reversible booster, £357 ; Tudor 
Accumuiator Company, battery of accumulators and maintaining same 
for 10 years, £1,268 and £77. 


Acorington.—The Electricity Committee have received the following 
tenders for one steel Lancashire boiier, and steam and other piping : 


Boiler. 
Yates and Thom, Canal Foundry, Blackburn (accepted)... £741 0 0 
Be Danks Ol BUCY o oce erre 88 765 16 O 
Tinkers, Daisy Field Boiler Works, Hyde 850 0 O 
Becley and Son, lle He ne 870 0 0 
Foster and Sons, Prestot:nnlnl . . 741 0 0 
Heaton and Son, Holt Town, Manchester 780 0 0 
Taylor and Son, Магѕзӣем....... ...... ................. . 750 0 0 
Tinker, Shenton, and Co., Hyde e one 756 0 0 
Musgrave, Bolton! Een eii n . 857 0 0 
Piping. 
Yates and Thom (accepted) ................................. e. 214 0 


London County Council The Council have received the follow- 
ing tenders for the supply and erection of (a) a 25-ton electric crane 
for use at the temporary generating station, Loughborough Junction, 
and (^) three 10-ton hand cranes for three of the sub-stations to be 
established by the Council in connection with the reconstruction of 
the Tooting to Westminster, etc., tramways: 


J. Hitchen and Son, Наііїѓах............................. . £1,387 
J. Hitchen and Son (alternative) (accepted) ........................ 1,447 
J. Larmuth and Co., Salford .......................... а 1,745 
C. and A. Musker, Limited, Liverpool lll. . 1,787 
Carrick and Ritchie, Edinburgh ..................... eese 1,928 
Morris and Bastert, Loughborough ...................... serene 1,962 
Higginbottom and Manncck, Limited, Manchester 1,966 
A. Chaplin and Co., Glasgow ..........................................у 1,980 
J. Booth and Bros., Limited, Rodley ................................. 1,995 
T. Broadbent and Sons, Limited, Huddersfield... . ............... 2,000 
Rushworth Bros., ColnezꝛauüꝙnnMUUUUnrnr n 2,085 
J. M. Henderson and Co., Aberdeen ................................. 2,144 
Craven Bros., Limited, Manchester . 2,910 


The accepted fiem propose to sublet to Messrs. C. C. Dunkerley and 
Co., Limited, Manchester, the manufacture of certain parts of the 
crane girders, and to the British Thomson-Houston Company, Rugby, 
the manufacture of the electrical equipment of the orane for 1 
borough Junction. ; 
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Bexleyheath (Kent).— The Urban District Council have accepted 
the following tenders: A. Faulks, Sparrow Hills, Loughborough, 
building electric generating station, comprising catia boiler 
settings, flues, and brick chimney ; Hadfields Steel Foundry Company, 
Hecla Works, Sheffield, points and crossings; J. Fraser aud Son, 
Millwall, E., boilers, ete. 

London County CouneiL —The tender of Dick, Kerr, and Co. has 
been accepted for the supply, at £47,686, of 80 double-deck, single- 
truck, electrically-equipped cars required for use on the Streatham 
section of the London County Council tramways. Messers. Dick, Kerr, 
and Co. are to be allowed to sublet—(«) to the J. G. Brill Company, 
Philadelphia, U.S.A., the manufacture of the саг trucks; (b) to the 
Electric Railway and Tramway Carriage Company, the manufacture 
of the car bodies ; (c) to J. G. White and Co., the manufacture of car 
ploughs; and (d) to the English Electric Manufacturing Company, 
the manufacture of the electrical equipment and motors for the cars 
specified in the contract. The following is the list of unsuccessful 


benders : . 

С. Е. Milnes and Co., Wellington, Salop......... ........ . £41,855 
British Thomson-Houston Company, Rugby .................. .. 48,288 
British Electric Car Company, London ....... ——— 49,307 
Siemens and Halske, Berlin ....... euch — Áo .. 49,800 


British Westinghouse Electric and Manufacturing Company, 

London 
Brush Electrica] Engineering Company, London 
Full particulars of these tenders will be found in our issue of April 25, 
the difference being that in the previous tenders the quotations given 
were for 100 cars, whereas the present are for 80 cars only. The 
tender of the Electric Construction Company has been accepted for 
the supply of a motor-generator in connection with the emergency 
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electric light installation at the Horniman Museum at £62. 108. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Mansfeld. Good progress is being made with the electric light 
works at this place. 

Rotherham. —A report is in course of preparation with regard to 
the lighting generally of the workhouse. 

Gravesend.—All the Corporation buildings from High street to 
Queen-street are to be lit with electricity. 

Norwich.—The electric lighting installation at the city asylum is 
to be improved at an estimated cost of £200. 

Llanedy.—The Council have been authorised to borrow £530 
towards the cost of electric lighting at Hendy. 

Calverley.—The District Council have decided to oppose the 
scheme of the Yorkshire Electric Power Company. 

.—The District Couacil have resolved to apply for a pro- 
visional order for the electric lighting of the district. 

IMord.—Tho Local Government Board have sanctioned a loan by 
the District Council of £31,718 for clectric lighting works. 

Barrow.—The Electric Lighting Committee have been anthorised 
to apply for power to borrow £20,000 for electric light extensions. 

Broughty Ferry.—The Electric Lighting Committee are making 
arrangements for the erection of 12 arc lamp standards in the town. 

Clacton.—The Board of Trade have consented to defer considera- 
tion of the question of revoking the electric lighting order until 
January next. 

Gillingham.— Nine tenders have been received by the Council for 
the supply of plant, etc., for the electricity station. A report is being 
prepared on them. 

West Bromwich.—Sanction has been obtained to the borrowing 
of £10,000 for the extension of the electricity works for the supply of 
electrieity for the trams. 

Aldeburgh.—On the question of extending the telephone trunk 

tem to Aldeburgh, а conference is to be held shortly between the 
three authorities concerned. | 

Newhaven.—In reply to an enquiry the Urban District Council 
have decided that they cannot consent to olfer facilities for the supply 
of electricity in their district. 

Westminster Electric Supply Corporation. —The directors have 
declared an interim dividend for the half-year ended June 30 at the 
rate of 11 per cent. per annum. 

. —The Rural District Council have decided to formally 
object to the orders applied for by the Kent Electric Power Syndicate 
80 far as they affect this district. 

Fraserburgh.—Notice of intention to apply for powers to supply 
electric power in the district has been given by the Electric Supply 
Corporation Company, Limited, London. 

Penxzanoe.—A draft agreement has been drawn up between the 
Town Council and the Cornwall Electric Power Syndicate for the 
supply of electricity in bulk to the Council. 

West Kirby.—The electrical mains are to be extended in Lingdale- 
road, West Kirby, to meet the demand from new property there, also 
to provide for the lighting of property in Sea-view. 

Poole.— he Bournemouth and Poole Electricity Supply Company 
have made an offer to the Town Council to light certain streets with 
incandescent and arc lamps, which has been accepted. 

Share Market.—Electric supply shares have kept steady all the 
week, and there has been no appreciable rise or drop in value, On 
Tuesday, however, there was a fair investment demand, 


Electric Lighting Acts.—The Electric Lighting Acts Amendment 
(Scotland) Bill passed through the committee in the House of Lords 
on the 24th ult., and was reported without amendment. 


Worthing.—Mr. Meade-King has held an En into the applica- 
tion of the Town Council for power to borrow £8,459, principally for 
additional plant in connection with their electricity undertaking. 


Exeter.—As soon as the consent of the Local Government Board 
to the electric generating station is received, the City Council have 
decided to make application for authority to issue £250,000 stock. 


Barry.—The South Wales Electrical Distribution Company are 
seeking permission to acquire certain land here for the erection of a 


generating station, but up tothe present they have not been successful. 


Holyhead.—The Anglesey County Council have decided to support 
the petition of the Holyhead Urban District Council to the Post. 
master-General in the matter of telephonic cominunication for that 
town. 

Taunton. —Plans and estimates have received the approval of the 
Town Council for laying feeder mains in connection with the existing 
electric light main in the Haines Hill and Wilton district, and for 
constructing a sub-station for that district. 

Falkirk.—The charge for electricity has been fixed at 6d. per unit 
for lighting and 3d. per unit for motive power with certain discounts. 
The North British Ratlway Company have asked the Council to 
is & price for olectric light up to a quantity of from 20,000 to 

,000 units. d 

Stoke-on-Trent. —The electrical engineer has submitted a scheme, 
prepared by him, advising on the electric supply within the borough, 
and the Town Council have decided to make application to the Local 
Government Board for sanction to borrow £30,640, being the estimated 
cost of the scheme. 

Metropolitan Electric Supply Co.—The directors of the Metro- 

olitan Electric Supply Company, Limited, have declared an interim 
ividend for the half-year ended June 30 last of 7 per cent. per annum, 
being an increase of 1 per cent. upon the interim dividend paid for the 
same time last year. 

Pwllhel. — А form of agreement has been drawn up between the 
Council and an electric lighting company as to the transfer of the 
powers of the company under a provisional order to the Council. The 
company, however, have disapproved of the document, objections 
being raised to almost every clause in it. 

Cardiff. —The employés of the Cardiff Corporation electric lighting 
department had their annual outing on Saturday at Llantwit, to which 
place they were accompanied by Mr. Arthur Ellis, borough electrical 
engineer and manager. Dinner was served at the Cross Keys Hotel, 
after which sports were held in the valley. 


Typewriting Telegraph Co. —We are informed that the new tele- 
gtaph machine of the Typewriting Telegraph Company can now be 
rented from the postal authorities fur the sum of £8 per set per annum, 
including maintenance. This instrument can be worked on any exist- 
ing telephone with great advantages to the users of the line. 


Pumps.—Messrs. W. Н. Willcox and Co. inform us that at the 
lunbridge Wells show last week they obtained first prize with silver 
medal for their collection of Willcox semi-rotary patent double and 
quadruple acting pumps, Record " convertible pumps, patent wire- 
bound suction and delivery hose, Penberthy patent injectors, and their 
X-L ejectors, etc. 

Hoisting Machinery.—A new illustrated catalogue is now being 
issued by the London Hoist and Machinery Company, of Finsbury, 
E.C., whose speciality is light and quick-hoisting machinery. The 
catalogue gives full particulars of the numerous types of this class of 
machine manufactured by the firm, together with illustrations of their 
different applications. 

Electric Supply in London.—The London County Council are 
eireularising the municipal authorities in London with a view to 
obtaining their views on the question of the reintroduction of the 
London County Council Electric Supply) Bill in the next session 
of Parliament. The measure was rejected this year by a Select 
Committee of the House of Commons. 

County of London and Brush Provincial Electric Lighting 
Co.—The directors of the Ceunty of London and Brush Provincial 
Electric Lighting Company, Limited, have declared an interim dividend 
on the preference shares at the rate of 6 per cent. per annum for the 
half-year ended June 30, 1902. and an interim dividend on the ordinary 
shares for the same period at the rate of 4 per cent. per annum. 


The Canadian Aroh.— We understand from the Electrical Com- 
pany. of Charing Cross- road, that they have again secured the order for 
the illumination of the Canadian Arch in Whitehall at the Coronation 
Аз on the previous occasions the arch has been illuminated, Nernst 
lamps will be used, but nearly double as many are to be brought into 
service this time. It is intended to make this display as effective and 
brilliant as any in London. | 

Bermondsey.—The Borough Council have approved the following 
charges for eiectric current for power purposes: 24d. per unit up to 
10,000 units per annum; 14d. per unit between 10,000 and 50,000 
units per annum ; 14d. per unit between 50.000 and 100,000 units per 
annum ; quantities over 100,000 units per annum at special rates. A 
flat rate of 34d. per unit is to be charged for the electric light supplied 
to the Council's oftices, etc. 

Dungannon.— With reference to the proposed electric lighting 
scheme, the Board of Trade have directed that the wires in the 
principal streets shall be laid underground, but that in the side streets 
the wires can be placed overhead. This latter permission is, however, 
subject to alteration after five years’ time if the increase of the town 
or other exigency requires a change to be made. A site for the 
proposed wake has been selected, 
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Schuckert Electrical Co.—A Reuter's telegram from Nuremberg 
States that the balance-sheet of the Electrical Company, formerly the 
Sehuckert Company, shows a deficiency of 15,500,000 marks, owing 
to depreciation of material, writing off, and the formation of guarantee 
funds for depreciation to the amount of 9,000,000 marks. The general 
meeting to be held on the 19th inst. will have under consideration a 
proposal to cover the loss by drawing on the reserve fund. 


Epeom.—The electrical engineer reports that the machinery at the 
station is in good working order, and that the supply of current has 
been maintained without interruption. The total number of public 
eme fixed to date is 208, and the extension of the cable in Hook- 
r is now being proceeded with. Application has been received 
from Lord Rosebery fora supply of electric light equivalent to 450 
lamps of 8 c.p. at the Durdans. This makes a total of 3,011 8-c.p. 
lamps to date. 


National Physical Leboratory.—The new National Physical 
Laboratory, Bushy House, Teddington, is being fitted up with the 
most improved machinery and scientific apparatus under Prof. Glaze- 
brook's guidance. One of the latest acquisitions is а patent water- 
tube boiler of Merryweather's Valiant type, but constructed for 
the exceptional steam pressure of 4001Ь. per square inch, which will 
be used for testing motors, indicators, gauges, and new inventions in 
steam machinery. 


Peat Fuel.—We note that а company called the Irish Peat Develop- 
ment Oompany has been formed, with a capital of £20,000, for the 
purpose of carrying on the business of dealers in peat and manufac- 
turers of peat fuel, peat moss, peat litter, etc. It will be recalled 
that there has recently been considerable discussion as to the suit- 
ability of peat fuel as a substitute for coal in electric light and power 
stations. In this connection the above company may find a very 
profitable field of operation in the near future. 


Grimsby.—The borough electrical engineer’s monthly report shows 
a slight reduction in the units sold, but a great increase—viz., 29,117 
units—over the same month last yoar. Seventy-four permanent lamps 
were connected during June, wiring being almost entirely suspended 
ewing to the amount of temporary work being carried out for Corona- 
tion illuminations. The equivalent of 1,744 8 с.р. lamps were 
connected to the mains for Coronation illuminations, and the number 
would have reached over 2,000 if the Coronation had not been 


postponed. 


Obituary.— We regret to announce the death of Mr. Arthur Dennis, 
who died suddenly on Sunday evening, after a few days’ illness, of 
peritonitis, at his residence at New Barnet. Mr. Dennis was senior 
partner in the firm of W. F. Dennis and Co., who for many years 
Pest І ave been, and are still, the sole agents in this country for the 

of Felten und[Guilleaume Carlswerk Actien-Gesellschaft, Mulheim- 
on-Rhine, also the Antwerp Telephone and Electrical Works, and the 
Pather Iron and Steel Company. Wishaw. We understand that the 
business of the firm will he carried on as heretofore. 


Maidenhead.—The electrical engineer reports that the contract 
work has progressed very satisfactorily since the committee's last 
meeting. Twenty-four of the arc lamp columns have been erected, 
and а further quantity of cable is now ready for testing and will be 
delivered shortly. Since the last report applications have continued 
to come in, and the number of lamp connections applied for now 
stands at 632. Several new installations have also been commenced, 
of which official notice has not yet been received. Arrangements have 
been made for 24 services in connection with Contract 9. 


London Gazette.—4A first and final dividend of 2s. 02d. per pound 
has been declared in the estate of G. J. Lloyd (trading as G. J. Lloyd 
and Co.), electrical and mechanical engineer, lately carrying on 
business at Castle Mill-street, Bristol, but whose present address is 
unknown ; payable from Aug. 8 at Brighton-chambers, St. Stephen's- 
avenue, Bristol.—A first and tinal dividend of 10s. per pound has been 
declared in the estate of Н. D. McIntyre (trading as the Glanamman 
Colliery Company), 15, Wester-rosd, Putney, Surrey ; payable from 
Aug. 2 at the office of A. B. Davies, 58, Wind-strect, Swansea. 


Common Counoil.—The Court of Common Council st their last 
meeting received a letter from the London County Council desiring to 


know the view of the Corporation as to the reintroduction into Parlia- ` 


ment next session of the London County Council (Electric Supply) 
Bill, which was rejected by а Select Committee of the House of 
Commons this session. This Bill sought for powers to enable the 
London County Council to acquire the several electric lighting 
concerns supplying the County Council апа City areas. The letter 
was referred to the Streets Committee for consideration and report. 


Hammersmith. The Finance Committee recommend that pro- 
ceedings be taken against а consumer for the recovery of £6. 12s. 9d. 
for electricity supplied. A report of the Electricity Committee pre- 
sented to the Borough Council at their meeting on Wednesday, states 
that since the last Council meeting 18 additional consumers have been 
connected, representing a maximum of 638 8 c. p. lamps, and nine con- 
sumers have been disconnected, and that the present number of 
consumers now taking current from the mains is 1,050. А sub-station 
isto be built on a portion of the premises at present occupied by 
St. Paul's High School at Brook Green 


York. —Mr. C. Н. Wordingham has reported to the Council that it 
is imperative that further extensions of the electric light undertaking 
should be undertaken at once. The results of the second year's 
working of the undertaking show a total revenue of £6,110, as 
against a total revenue last year of £3.802. The total cost of 

neration and management has been £3,518, as against £2.276, 
ез an increase of £1,241, and the gross profit is S2. 591. as against 
£1,526. Interest and sinking fund this усаг absorb £2.242, leaving 
a net profit of £349, as against £98 last year. The salary of the 
electrical engineer, Mr Midgley, has been increased by £100. 


Tunbridge Wells.—There seems to be as much disappointment 
and ill-feeling in certain quarters here at the fact that the Corpora- 
tion have made a profit of £130 on their first year's working of the 
telephone undertaking, as there was opposition to the recent applica- 
tion of the Corporation to raise an additional loan for extending the 
System to the outlying districts. The local ratepayers'league have 
sent & communication to the Press alleging that the above-mentioned 
profit is ‘‘ commercially fictitious," and giving several reasons why 
this is so. Before accepting their statements, however, we prefer to 
wait until the accounts of the undertaking are available for public 
scrutiny. 


Catalogues and Books Received.—From the Electrical Company, 
Limited, 122 and 124, Charing Cross-road, London, W.O., we have 
received three new price lists. The first of these (No. 10) deals with 
accumulator apparatus, the second (No. 13) with lightning arresters 
and. sundry safety devices, and the third (No. 16) with measuring 
instruments. We hope to refer again to the contents of these lists in 
a future issue, —'' Electric Wiring" is the title of a little book by 
W. C. Clinton, B.Sc.Lond., a copy of which we have received from 
the publisher, Mr. John Murray, Ареа ле stresi, London. The price 
of this book, which seems to contain information calculated to be of 
great value to would-be wiremen and students, is 1s. 6d. 


West Riding.—The Bill seeking confirmation of the West Riding 
Tramways and гео Supply oompany s rovisional order came 
before the Chairman of Ways and Means of the House of Commons on 
Wednesday as an unopposed measure. The areas affected by the 
order are Pontefract, Normanton, Featherstone, Whitwood, Knot. 
tingley, Allerton Bywater, Kippax, and Great and Little Preston. 
The Bill confirms another small order granted to the Tadcaster Elec- 
tricity Company, Limited, in respect to the townships of Tadcaster 
East, Tadcaster West, and other places in the rural district of 
Tadcaster. Formal evidence having been given, the Bill passed, and 
will in due course be reported to the House for third reading. 


Greenwich Tunnel.—The Greenwich Tunnel, which gives direct 
communication for 7 te traffic between Island-gardens, Poplar, 
on the north side of the Thames, and Billingsgate-street and Church. 
street, Greenwich, on the south side, will be allowed to be used by 
the public within specified hours and limits on and after Bank Holiday, 
Aug. 4. The entrance to the tunnel is by means of two shafts, 
S2ft. 8in. in diameter, in which are to be fixed two electric lifts, 
which, with the other electrical fittings at the tunnel, will, it is 
estimated, cost £7,334. An offer from the Poplar Borough Council 
to supply electricity for the purposes of the tunnel at 1°8d. per unit, 
upon а minimum quantity of 100,000 unite, has been accepted. 


New Issue.—Callender's Cable and Cable Construction Company, 
Limited, announce the issue at 105 per cent. of £110,000 44 per cent. 
debenture stock, ranking puri passu with the £90,000 debenture 
stock already issued, and redeemable at £110 per cent. in either of 
the following events: (1)the voluntary winding up of the company ; 
(2) on six calendar months' notice from the company, to be given at 
any time after June 30, 1916. The company has a subscribed share 
capital of £375,000, in 60,000 ordinary shares of £5 each, of which 
55,000 aro issued and fully paid and 40,000 5 per cent. cumulative 
preference shares of £5 each issued and fully paid. The proceeds of 
the present issue will be applied in the extension of the business, 
repayment of temporary loans, and for the general purposes of the 
company. 

Hull.—Complaints are made that a serious nuisance is beiug caused 
here by the excessive discharge of dense black smoke from the chimney 
at the electric lighting station, Sculcoates-lane. Steps are to be taken 
to abate the nuisance. The telephone question was under discussion 
at a special meeting of the Telephone Committee last week, when it 
was stated that the Postmaster-General had agreed to grant the 
Corporation а license. It was decided in these circumstances to 
instruct Mr. Bennett, the consulting engineer, to prepare the n 
specifications, and advertise for tenders to carry out the work of 
establishing a municipal telephone system. A further resolution was 

assed with a view to allowing the underground wires of the Telephone 
Сорау to remain until the expiration of their license in 1911 on 
certain terms. 


Blackpool —Mr. C. Furness, borough electrical engineer, in a 
report on the proposed scheme for condensing at the electricity works, 
remarks that the present method of exhausting steam to atmosphere 
is very wasteful and expensive, both as regards the amount of steam 
raised from the coal consumed, and in the fact that only 80 per cent. 
of the output the plant was designed for is actually obtained in prac- 
tical working. He says there are some 610 kw. of plant practically 
dead under the system, and in addition there are on the works five 
idle condensers, which represent about £9,000. Three of these con- 
densers are already in position, and the other two sets are laying in 
the works yard. Mr. Furness estimates that by condensing, the 
undertaking would save £3,500 a year on the present rate of produc- 
tion. The total cost of the new plant required he estimates at 25,100. 


Bath. —At the last meeting of the Town Council the Electric Light- 
ing Joint Sub-Committee presented a report dealing with the contract 
with Messrs. Dick, Kerr, and Co. for the supply of plant at the 
electric light works, and also with the question of discounts to be 
allowed to large consumers. The committee had resolved to rescind 
all previous resolutions of the authority fixing the charge for current 
to consumers for lighting (except for the publie arc lamps), adopting 
in their stead а new scale of charges to come into force from Sept. 50 
next. By this scale the charge is 4d. per unit for quantities exceed. 
ing 6,000 units in the June and September quarters, and for quantities 
exceeding 12,000 units in the March and December quarters; 44d. а 
unit for quantities exceeding 4,000 and 8,000 units respectively ; and 
5d. a unit for quantities of 4,000 units or less and 8, units or less 
according to the quarters, The minimum charge for current for a 
year is £1, 58. 
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Woolwich.—It was reported at the last meeting of the Borough 
Council that the Bill to confirm the Woolwich electric lighting order 
and other orders came before а Select Committee of the House of 
Lords recently. The committee passed the Bill, subject to the inser- 
tion of this clause—:.e.: '' The undertakers shall once in every year 
after the first year's working of the undertaking, cause to be laid 
before them a statement and balance-sheet of the accounts of the under- 
taking, and shall thereupon fix annually thecharges to be made for the 
supply of energy in the then ensuing year at such rates (not exceeding 
the maximum rates specified in the order), that as far as is reasonably 
practicable the revenue for the year shall not be less than the 
expenditure for that year." The Bill has since the full com- 
mitteo of the House of Lords, and will be introduced into the 
Commons, and it is hoped will receive the Royal assent before 
Parliament rises. 


Electric Lighting in Scotland.—It may be noted that seven local 
authorities and six companies in Scotland have powers to supply elec- 
tricity on which action has yet to be taken. The local authorities 
inelude Arbroath, Clydebank, Dumbarton, Dumfries, Gourock, Inver- 
ness, and Nairn, while the towns included by the companies are 
Carnoustie, Dunblane, Dollar, Jedburgh, Melrose, and St. Andrews. 
In operation or in course of construction there are municipal schemes 
in 21 towns and company undertakings in seven. The latter include 
Brechin, Coatbridge, and Airdrie, and Montrose already at work, and 
Berwick, Dalkeith, Musselburgh, and Ross in process of erection ; 
while the Corporation stations in operation are at Alloa, Aberdeen, 
Ayr, Dundee, Edinburgh, Glasgow, Govan, Greenock, Kirkcaldy, 
Leith, Motherwell, Paisley, Partick, Perth, Rothesay, and Stirling ; 
and in process of completion, Broughty Ferry, Falkirk, Hamilton, 
Kilmarnock, and Oban. 


Stock Exchange.—The Stock Exchange Committee has appointed 
Thursday, Aug. 7, special settling day for the British Westinghouse 
Electric and Manufacturing Company s £500,000 4 per cent. mortgage 
debenture stock. The committee has also ordered the undermentioned 
securities to be quoted in the official list: British Insulated Wire 
Company's further issue of 10,000 6 per cent. cumulative preference 
shares of £5 each, fully paid, Nos. 70,001 to 80,000; British West- 
inghouse Electric and Manufacturing Company's £500,000 4 per cent. 
mor e debenture stock ; Callender’s Cable and Construction Com- 

ny's further issue of 5,000 ordinary shares of £5 each, fully paid, 

os. 40,001 to 45,000 ; Edmundsons' Electricity Corporation's further 
issue of 10,000 ordinary shares of £5 each, fnlly paid, Nos. 40,001 to 
50,000, and 4,500 ordinary shares of £5 each, fully paid, Nos. 55,501 
to 40,000 ; Notting Hill Electric Lighting Company's £50,000 4 per 
cent. first mortgage debentures of £100 each, Nos. 1 to 500 
(registered). i 


Buxton.—The electrical engineer has presented a report to the 
Council in reference to the electric lighting undertaking, giving a 
comparison of the June quarters for 1901 and 1902. In the last June 
quarter the committee have sold 8,221 more units, and increased 
the revenue by £137. 3s. as compared with the corresponding quarter 
last year, after taking off tho discount of 10 per cent. for prompt 

yment—viz., £45. Os. 2d. The increase in percentage of units sold, 
however is greater than the percentage of increase of revenue. This 
is due to a large number of units being paid on the 4d. scale, which 
will start at 6d. this quarter. The extensions to the works are now 
practically completed, all that is left to do being to paint the stcam- 

ipe covering, and the flooring to be finished off by the new machinery. 
The extensions to the mains are also progressing ſavourably, but they 
are now waiting for jointing material from Messrs. Callender. Durin 
the last quarter they have connected 434 B-c.p. lamps, making a den 
of 12,405 connected to the mains, which includes one j-h.p. and one 
5-h. p. motor. Application has also been received from the Peak 
Hydro for 10-h.p. motor, aud from one or two more large houses. 


London County Counoil.—At their usual weekly meeting on 
Tuesday the London County Council, on the recommendation of the 
Finance Committee, agreed to lend the рч Borough Council 
£28,170 for electric light and meters ; the Woolwich Borough Council, 
£96,170 for electric light and meters ; the Woolwich Borough Council, 
£23,960 for electric light installation and meters ; the St. Pancras 
Borough Council, £20,000 for electric light purposes ; and the Hamp- 
stead Borough Council, £5,100 for electric light meters. Notices of 
intention to lay electric light mains were received from the following 
companies : the Charing Cross and Strand Electricity Supply Corpora- 
tion along Howard-street, portions of Surrey-street and the Strand, 
Suffolk- place. Leicester-square, Suffolk.street, Panton-street, Oxenden- 
street, and St. James's-street ; from the City of London Electric Light- 
ing Compeny, along a portion of Gravel.lane ; from the County of 
London and Brush Company, along Dane- road, Denmark.road, 
Upland-road, River-street (including a transformer box), Maydalen- 
road, Ellerton-road, Mount Ephraim-lane, and Colinette-roa.l, and of 
intention to build а transformer box at (treat Arthur-street and 
another in Ellerton-road ; from the London Electric Supply Corpora- 
tion, across the Haymarket to the Carlton Hotel ; and from the St. 
Pancras Borough Council of intention to lay mains along Guildford. 
street. 


Coventry.—The annual report of the electric light department for 
the 12 mouths ended March 51 ]ast states that the capital expended 
during that period has been £2,028. 9s. lld.. bringing the total 
expenditure to date up to £78,441. 19s. 8d. The amount raised on 
loan is £69,874. 12s. 2d., and 2798. 4s. 114. has been received on 
various accounts. The balance of £7,607. 11s. 4d. has not yet been 
raised. The total capital sanctioned is £93,074. 12s. 2d. The amount 
of capital repaid is £788. 17s. 6d., and the sinking fund amounts to 
£5,178. 2s. 4d. During the year the number of consumers has 
increased from 331 to 375, and the lamps connected from 23,657 
(8-c, p.) to 27,296. Further connections are being made. The number 


of units sold has increased from 341,810 to 404,968, and the revenue 
from sale of current and meter rental from 26,055. 17s. 34d. to 
£6,612. 7s. 6d. The increase in units sold to private consumers has 
been from 268,982 to 540, 516, and the revenue from this source is 
£5,857. 17s., against £5,128. 18s. 6d. The working expenses show 
a reduction from £4,514. 19s. 1d. to £4,260. 18s. 11d. The profit on 
working is, therefore, £2,351. 8s. 63d., against £1,538. 18s. ba. last 
year. e capital charges amount to £4,159. 8s. 2d. The net char, 
on the rates is, therefore, £1,807. 19s. 71d., against £2,250. 15s. 113d. 
last year. The whole of this sum, except £218. бв. 544., has been 
raised hy means of rates already made. 

—At the last meeting of the Borough Council а coun- 
cillor asked why the electric current for public and private lighting is 
charged for at widely varying rates, ranging from 7d. to 2d. per unit. 
It was stated, in reply, that the public lighting is supplied at a fixed 
rate of 54d. per unit. The private supply during the hours of dark- 
ness is charged at 7d. per unit for an average of one hour's consump- 
tion per day during the quarter, all the remainder being charged at 
4d. ра unit as an encouragement to the long-hour consumer, who ів 
the best customer to the undertaking. The charge of 2d. per unit is 
for current consumed during the hours of daylight, and the reduction 
in price during this period is made with the object of encouraging a 
demand when the plant would be otherwise lying idle. It was further 
stated by Mr. Gay, the electrical engineer, that no profit is being made 
by the department on street-lighting, as will be seen from the follow- 
ing figures. If the sum of £2,016 for wages, repairs, and carbons for 
street lamps be excluded from the general works cost, the total will 
amount to 2:5d. instead of 2°7d. per unit. This sum of £2,016 must 
therefore be added to the costs for street-lighting only, and amounts 
to 5d. per unit. To this add the capital charges and interest upon 
£29, made up by the cost of lamps and columns and special 
mains. If 3 per cent. interest and 3 per cent. sinking fund be pro- 
vided, the result will amount to 34d. per unit, exclusive of any charge 
for plant and machinery or buildings. The Lighting Committee have 
recommended the Council to extend the low-tension electric lighting 
mains in Southgate-road at an estimated cost of £300, in Tollington- 
park at an estimated cost of £430, and in Hornsey-road at an 
estimated cost of £161. 

Sydney (N.8.W.).—We understand that Messrs. Dick, Kerr, and 
Co., Limited, have secured the contract for the supply of the whole of 
machinery for the electric lighting station of Corporation of Sydney, 
New South Wales. Alternating three-phase current is to | 
generated nt the central station, and transmitted at a pressure of 
5,000 volts by means of underground cables to sub-stations, at two of 
which it is converted into continuous current to supply the three-wire 
network of distribution mains. At four other sub.stations static 
transformers are to be installed, reducing the E.M.F. to 240 volts 
between each of the outer conductors and the central point of 
the three-phase star-connected system of conductors. The distribut- 
ing mains will in this case be four-core, the lamps being con- 
nected in approximately equal numbers between each of the three 
outer conductors and the conductor which is connected to the central 
point of the star ; this point is also to be connected to earth at each of 
the sub-stations. Messrs. Preece and Cardew are the consulting engi- 
neers, and devised the scheme after a personal investigation by Major 
Cardew into the whole of the local conditions. The plant comprises five 


boilers of the water-tube type (Babcock and Wilcox), each capable of 
evaporating 10,000lb. of water per hour. There are, in addition, 
mechanical stokers, economisers, supetheaters, feed pumps, feed. 


water storage tank, condensers, and various air and circulating pumps. 
There are three steam alternators, each dpnsisting of a steam-engine 
coupled direct to a three-phase alternator and exciter. Two of the 
steam alternators are each of 600 kw. capacity, the third machine 
having an output of 300 kw. The machines will be each capable of 
giving considerable overload for some time. The engines are of 
the Ferranti ty The generators will be manufactured at 
Preston, and will be of the standard design adopted by the 
contractors in their machines for the London County Council, 
Fulham, and other contracts. The Sydney contract also covers 
the whole of the pipework, travelling crane, and storage battery. 
The sub-station plant is also included, and comprises five sets of 
motor-generators, each set being capable of giving an output of 
150 kw. continuous current. Three of the sets consist of an induction 
motor driving two 75-kw. continuous-current generators, the other two 
sets consisting of an induction motor driving a 150-kw. continuous- 
current dynamo. А number of static transformers are also being 
supplied by the firm. The main switchboard will be of the Ferranti 
type. It may be observed that the contract provides for the erection 
of the plant, the total amount of the contract being between £50,000 
and £60,000. It is interesting to record that the same firm are now 
supplying large plants all over the world, their contracts comprising 
the erection of generating plant at Cape Town, the construction and 
equipment of electric tramways in Calcutta and Hong Kong, and now 
the complete equipment of the Sydney Corporation lighting works. 


TRACTION. 


Hull.—It has been decided to havea car titted with new patent 
dry seats. 

Ashby-de-la-Zouch.— The Urban District Council have agreed to 
the proposal to widen Bath.street in view of the proposed light 
railway. 

Ayr.—The total drawings from the tramways for the week ending 
Saturday last was £448 odd, an amount which has been only once 
previously exceeded. 

Brighton.—The Tramway Committee have offered to take energy 
for the tramways service from the Lighting Conimittee at the inclusive 
flat rate of 1'dd. per unit. 
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Rawmarsh.—The Urban District Council held a meeting in com- 
mittee last week to deal with the tramways and electric light question. 
The result of their deliberations has not yet been made public. 


Bersham. —The Rural District Council have agreed to the applica- 
tion of the National Electrical Traction Com пу, Limited, to prolong 
the time limited for the completion of the Wrexham tramways. 


Lancaster.— Negotiations are still going on between the Corpora- 
tion and the tramways company with reference to the purchase of their 
undertaking. It is hoped that a settlement will be arrived at soon. 


IMford.—The construction of the electric tramways here is being 
rapidly pushed on, and tLe District Council are in communication 
with the East Ham authorities with reference to a working agreement. 


Personal —The London rd Council are recommended to 
approve of the appointment of Mr. Edwyn Lonsdale Pope in the 
tramway department as distribution engineer at a salary of £351 per 
year. 

Pontypridd.—The Select Committee of the House of Commons 
presided over һу Mr. Ashton has this week passed the Bill promoted 
oy te Urban District Council to confirm their tramways provisional 
order. 

Waterloo and City Railway Со. —Тһе directors recommend a 
dividend on the ordinary stock at the rate of 3 per cent. per annum 
for the half-year ended June 30 last, carrying forward a balance 
of £458 


Worthing.—It is the intention of the Town Council to apply to 
the Light Railway Commissioners next November for an order autho- 
rising the construction of light railway in the borough and out to 
Shoreham. 

Acton.—The District Council are taking steps to compel the tram- 
way company to provide a margin of 9ft. біп. between the tramrails 
and the footpaths through High.street in accordance with the terms of 
their agreement. 

Cape Electric Tramways.— Holders of share warrants to bearer 
can obtain payment of dividend due to them on coupon No. 12 at the 
offices of the company, 55 and 56, Bishopsyate-street Within, E. C., 
after Sth inst. 

Gillingham.— A discussion took place at the last meeting of the 
Council with reference to the running of the electric cars on Sundays, 
and it was decided to forward several letters received on the subject to 
the light railway company. 

Lowestoft.— We understand that the Corporation, who are about 
to construet a system of electric tramways, have accepted a tender for 
the supply of Belgian rails. The offer was £1,400 lower than that of 
English steel manufacturers. 

Wrexham.—The Board of Trade have decided to grant the appli- 
cation of the National Electric Traction Company, Limited, that the 
time fixed for the tramways extension shall be extended from Aug. 1, 
1902, for a period of six months. 

Prestwich. —The draft agreement between the Salford Corporation 
as to the provision of an electric tr&m service for the district was 
under discussion at the last meeting of the District Council, and was 
ultimately adjourned for the discussion. 


WelshpooL—The Welshpool and Llanfair Light Railway Com 
have given notice of an intended application to the Board of Trade 
for a prolongation of the period limited by their order for the 
completion of the railway to March, 1903. 


Devonport.—The tender of Messrs. William Griffiths and Co., of 
London, having been accepted for the construction of the permanent 
way of the Corporation tramways, the contractors will commence the 
construction of the St. Budeaux section on Aug. 12. 


Swansca.—The announcement was made at a meeting of the 
Electrical Committee on Friday that the Kingsland Electric Traction 
Company are prepared to lay down an experimental tramway line on 
one of the proposed new extensions on their surface-contact system. 


Sunderland. —The Tramways Orders Confirmation (No. 1! Bill has 
been laid on the table of the House of Commons for consideration. By 
this Bill a provisional order granted by the Board of Trade to the 
Sunderland Corporation will be confirmed. The Bill has been ordered 
to be set down for third reading. 

Buenos Ayres.—4A syndicate has been formed to take up the con- 
cession for an electric tramway between the federal capital and 
Adrogué. The line would pass through Barracas al Sud, Banfield, 
Lanus, Lomas, Temperley, and Adrogué, and, if successful, might in 
time be extended to Chascomus. 

Wandsworth.—The London County Council have written the 
Borough Council to the effect that that they would give a formal 
undertaking to proceed continuously with the construction of the 
tramway on Putney Bridge, but they could not assent to the proposed 
time limit enforceable by a penalty. 

Ipswich.—All the plans are now completed for the power station, 
refuse destructor, and tramcar shed on the Seven-Acre Field, as well 
as the details for relaying the present tramway tracks for electric 
traction and extensions. Messrs. Kennedy and Jenkin are the 
consulting engineers for the scheme. 

Chester.—The preparations for the putting down of an electric 
tramway system in the town are going ahead. Tenders have now 
been placed for additions to the electricity plant, for the construction 
of the permanent way, and for cables ; and a sub-committee has been 
appointed to select the type of cars, poles, etc. 

Birstall.— The representative of the District Council in the 
negotiations for the acquisition of the Birstall portion of the under- 
taking of the Dewsbury, Batley, and Birstall Tramway. Company (on 
behalf of the British Electric Traction Company) has fixed the price 

56,450, including a portion of the rolling-stock, 


ny 


Mexico. — Preparations are being made to operate;a portion of the 
Mexican Railway between Esperanza and Vera Cruz by electricity. 
The electrification of this section of about 120 miles is of considerable 
interest, containing, as it docs, tho heaviest grades in Mexico. Powcr 
will be derived from the waters of the Metlac River. 

District Rallway.— The accounts of the Metropolitan District 
Railway Company will, after paying all prior charges admit of a pay- 
ment for the six months ended June 30, 1902, of a dividend of 3 per 
cent. per annum on the 4 per cent. guaranteed stock, carrying forward 
£1,433, as against £523 for the similar period in 1901. 

Halifax.—The Tramways Committee of the Town Council by a 
majority of two votes have decided against extending the tramway 
system to Brighouse, рео and Greetland. Already the 
present system extends to Stump Cross, within a mile of Hipperholme, 
and the estimated cost of extending it to the latter place is £6,862. 

Blackpeol —The tramway returns from April 1 to date show a 
decrease on the promenade route of nearly £1,900 as compsred with 
the corresponding period last year. The New-road and Marton routes, 
however, have returned a satisfactory income, the total revenue for 
the whole system from April 1 to July 19 last amounting to £12,590. 


Aston.—At the next meeting of the District Council, the Tramway 
and Electric Light Committee will present & report recommending that 
the overhead system of electric traction be adopted on the tramways. 
With regard to the acquisition of the Aston trams, Sir Frederick 
Bramwell has fixed Oct. 16, 17, and 18 as the dates of his arbitration 
in connection with the matter. 


Auckland (N.Z.). —The electric tramways in this town are making 
rapid progress towards completion. Both the permanent way aud 
overhead equipment are being pushed on with all dispatch. The first 
shipment of cars has arrived, and the steel framework for the power 
station, and all other material required, is due to be delivered. The 
company expect to be able to fix в date for the opening of all the city 
lines soon. 


Private Ві118. 10 the House of Lords the Garston District Tram 
ways and Electric Supply (Transfer) Bill, the London County Council 
(Subways апа ‘iramways) Bill, and the London County Council 
(Tramways and Improvements) Bill have been read a third time and 

assed. Їп the House of Commons, the North and South Shields 

lectric Railway Bill, the Rossendale Valley Tramways Bill, the 
Wrexham District Tramways Bill, the Hastings Trainways Bill, and 
the Rhondda Urban District Council Tramways Bill have been read a 
third time. The Lords“ amendments to the London, Tilbury, and 
Southend Railway Bill were agreed to by the House of Commons on 
the 29th ult. 


Employes’ Grievances.—A public meeting of tramway employés 
under the Cardiff Corporation was held on Tuesday at the Gladstone 
Hall to receive the report of the deputation previously appointed to 
wait upon the manager (Mr. Ellis) re the existing conditions of labour, 
The following resolution was passed: ‘‘That this meeting, having 
heard the report of the deputation who waited on Mr. Ellis, reluctantly 
complies with his snggestion not to press their grievances, on the 
distinct understanding that Mr. Ellis will make an urgent effort to 
remedy the grievances as quickly as possible, and, further, that the 
management be heartily thanked for kindness in promising to remedy 
the wage question in a certain direction.” 

Electric Traction to Brighton.—Speaking at the half-yearly 
meeting of the London, Brighton, and South Coast Railway Company 
on Wednesday, Lord Cottesloe, referring to the parliamentary expenses 


‘Incurred in opposing the Боров electric railway to Brighton, and 


other hostile schemes, said that the activity of promoters would 
probably compel the company to act on the defensive for some time 
to come. The possibility of checking such schemes by improvements 
and extensions of the company’s system, and particularly the advis- 
ability of establishing clectric traction on some of their lines, was 
seriously engaging the attention of the Board ; and the proprietors 
might be assured that no stone would be left unturned in seeking 
means for preserving tlie traffic to and from those districts which the 
railway served. 

Manchester. —The annual report of the Corporation tramways for 
the year ended March 31, 1902, issued this week, states that the total 
car mileage run during the year was 1,851,126, the number of 
passengers carried was 23,590,288, and tne receipts totalled £91,619. 
8s. 4d., the average reccipts per car mile being 12d. The average 
receipts per car mile by electric traction were 12.20d. and by horse 
traction 979d. The gross profit amounted to £33,196. 16s. 10d.. but 
with addition of bank and other interest, etc., the sum available was 
£50,034. 13s. 2d. This has been applied as follows: interest 
on mortgage debt, £17,086. 6s. ld.; sinking fund, £678. 12s. 3d.; 
instalment of loans, £1,669. 14s. 10d.; contribution in relief of 
the rates, £20,000 ; and reserve, renewals, and depreciation account, 
£10,600. The total electric traction operating expenses per car mile 
were 8°10d., made up as follows: electrical energy, 1:454.; traffic 
expenses, 4'24d.; management expenses, 1:80d.; and repairs and main- 
tenance, 0:614. During the усаг many important matters have 
occupied the attention of the committee, and these from time to time 
have been reported to the Council. One of the most important 
points which has arisen for consideration has been the question 
of running powers and interchange of traffic. The Manchester 
tramway system with its 150 miles of track is now connected 
with a much larger system of tramways aggregating probably 
some 500 miles of track ; consequently there is no dcubt, the com- 
mittee state, that in the future they will be ealled upon to deal with 
many difficult problems as to interchange of traffic in connection with 
this larger system of tramways. At Tuesday's committee meeting 
the town clerk was instructed to give notice and take such steps as 
counsel might advise for the purpose of appealing against the judgment. 
of Mr. Justice Bigham in the case of the Manchester Carriage and 


! Tramways Company v. the Manchester Corporation. 
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Middlesex. —The un Council have decided to oppose tne 

London United Tramways (Light Railways Extensions Hounslow to 

Slough) Order No. 3, with a view to the insertion of clauses for the 

pos of Middlesex roads апа bridges and the interests of the 
ounty Council. 

Huddersfield.—On Tuesday one of the electric cars, instead of 
taking a sharp curve from East-parade into Queen-street South, left 
the metals and crashed through a wall into a children's recreation 
ground. The front of the car was smashed, and the driver, whostuck 
to his post, was injured, but not seriously. The conductor and 
passengers escaped unhurt. 

Barrow.— At a meeting of the Town Council this week it was stated 
that since the engines and cars of the British Electric Tramway Com- 
pany had been burnt the town had been without any tram service, 
and it was asked if anything further had been done in the agreement 
with the company for the laying down of an electric system. It was 
decided to consider the matter in committee. 


Bournemouth. —Last week the official inspection of the tramway 
from Pokesdown to Lansdowne was carried out by Mr. Pringle and 
Mr. Trotter, of the Board of Trade. The inspectors afterwards gave 
leave for the cars to run. The Corporation have now decided to lodge 
an appeal in the House of Lords against the decision of the Court of 
Appeal determining their powers to construct certain tramways in 
Bournemouth. 

Newcastie.— At a special meeting of the Tramways Committee on 
Saturday a tender was accepted for tramrails, and it was also decided 
to have a special kind of fishplate. The city engineer was instructed 
to continue to complete the present tramline from Raby-strect down 
to Fisher's Hill. After this is completed, it will be considered whether 
the Corporation will themselves make the line from Shields-road to 
Welbeck-road. 


Margate.—Last week a driver of an electric car was summoned for 
driving a car at а greater speed than four miles ап hour—the Board of 
Trade regulation speed. A police constable said he timed the car from 
the top of Paradise-hill to Fort Green, and it covered a distance of 
155 yards in 46 seconds, a rate of nearly seven miles an hour. The 
Bench convicted, and imposed a fine of 20s. and 11s. costs. Notice of 
appeal was given. 

Newport. — The Electricity and Tramways Committee have decided 
to recommend the Town Council to proceed with the electric tramway 
up Stow-hill after the Parliamentary Committee had carried out the 
же ога successfully in connection with the widening of the streets 
and lowering the levels. To mount Stow-hill will be one of the finest 
feats of traction engineering in the kingdom. The gradient in some 
places is as great as 1 in 14. 

Barnsley.—The British Electric Traction Company have given 
notice of their intention to apply to the Board of Trade to extend 
the time limited for the com leton of the works authorised by the 
Barnsley and District Light Railway Order, 1900. We understand 
that the whole of the additional plant at the generating station for 
supplying current to the tramways has now been installed, and the 
Corporation are only waiting for the cars to run. 

West Sussex.—The County Council have appointed a committee 
with authority to enter into negotiations with the Corporations of 
Hove and Worthing, the British Electric Traction Company, and 
other authorities interested in the proposed light railway or tramway 
schemes between Hove and Worthing, and submit for the considera- 
tion of the County Council such proposals in relation to such scheme 
or schemes as they considered it деа гае the Council should adopt. 


Southend.—On Friday the application of the Corporation was 
enquired into by the Light Railway Commissioners for powers to 
extend the borough light railway from Southchurch Church te 
Croxson's corner, Southchurch, and from the bottom of Brewery-road, 
along the sea-front, to the Cambridge Hotel, Shoeburyness. The 
Borough Engineer explained that they proposed to borrow £60,000 
for the extensions. The new lines would not compete with the London, 
Tilbury, and Sonthend Railway. 

Tanat Valley Light Railway.—It was stated at the ordinary 
meeting of the shareholders of the Tanat Valley Light Railway Com- 
pany at Oswestry last week that the progress of the works had been 
very satisfactory, and the directors trusted soon to be able to fulfil the 
conditions which would enable them to apply to the Treasury for the 
payment of one-half of the free grant promised. They anticipated 
that if the same satisfactory progress was made, the line would be 
completed in the early months of next year. 

Bath.—The Light Railway Commissioners heard an application last 
week for an order to authorise the North Somerset Light Railway to 
be constructed between Bath and Clutton, tapping the Somersetshire 
coalfield. The Commissioners, without hearing the whole of the 
promoters’ case, said the application as to parts of the railway failed 
under Section 9, Sub-Section 3, it having becn shown by the promoters’ 
own witnesses that the line would compete with an existing railway. 
The proceedings therefore abruptly terminated. 

West London.—The clectric tramway service between Hammer- 
smitu, Kew Bridge, and Hounslow was blocked for some time onwards 
from 10 o'clock on Friday night as the result of à couple of accidents 
at Gunnersbury Station. The first was caused by a pantechnicon 
getting across the metals and colliding with an electric car. Both 
vehicles were considerably damaged, but neither driver was hurt. The 
second accident occurred at almost the same spot 20 minutes later, a 
four-whecled cab and a private carriage coming into collision. 


Presentation.—On the occasion of the departure of Mr. O. A. 
Pilcher, the chief assistant electrical engineer of the county borough 
of Blackburn, to take up his new position of engineer and manager to 
the Ilkeston tramways, he was 5 by the staff of the electricity 
and tramways departments with a travelling bag, dressing case, etc. 
Mr. Giles, the chief engineer, in making the presentation, spoke very 
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highly of Mr. Pilcher, and said he was exceedingly sorry to lose him. 
Mr. Pilcher suitably thanked the donors for the presents and for the 
good feeling shown him. 

London United Tramways.—The preamble of the London 
United Tramways Bill hae now been passed by a Select Committee of 
the House of Lords. It had previously been approved by & House of 
Commons Committee. The measure provides for the construction 
of electric tramways in the neighbourhood of Richmond, Hammer- 
smith, Wimbledon, and Barnes to the extent of about 15 miles. The 
total population to be served in the districts of the existing and 
authorised tramways is 412,000. The street widenings scheduled in 
the Bill are estimated to cost £293,770, and the tramways £192,464, 
giving a total expenditure of £492,234 involved in the scheme. 

Exeter.—At their meeting last week the City Council decided to 
promote a Bill in Parliament for the construction of municipal electric 
tramways in the city, and further decided that the overhead trolley 
system be adopted except for High-street and Fore-street, which are 
left undecided. It will be remembered that a deputation from the 
Corporation was recently appointed to visit several towns ia England 
and on the Continent having tramway systems in operation, and as a 
result of their tour the overhead trolley system has been selected 
because of its economy and greater simplicity." The proposed mileage 
of the new tramways is about nine miles, the construction of which 
is estimated to cost £92,000. 

Rochdale.—In regard to the negotiations with the tramway ccm- 
pany for the purchase of their undertaking by the Corporation, it 
may be stated that the company’s powers over nearly the whole of the 
lines in the borough of Rochdale will expire next month. The only 
exceptions are the short length in Cheetham-street, that from the 
Town Hall-square up Manchester-road to the Castle Inn, the Heywood 
section beyond the old boundary at Sudden, and the Royton section 
from the Dog and Partridge at Buersil toSummit. Over these detached 
pieces of thcir system the company's rights extend to July of next 
year, though it is practioally certain that the whole of the undertaking 
will be transferred to the local authorities at the same time. 


. Tymemouth. —At a meeting of the employés of the Tynemouth and 
District Tramways Company, Limited, last week it was decided to 
give notice to the company for the men to cease work on Aug. 1 unless 
their applications for increases of wages were granted. The men made 
application some time ago, and soon afterwards the directors posted a 
notice in which tliey stated that in regard to the motormen they could 
not see their way clear to accede to their request. With regard to the 
conduetors they were prepared to advance by jd. per hour the wages 
of those who had served under the company for 12 months and had 
good records, It is stated that under these conditions only one man is 
entitled to the advance offered. The men have the support of the 
Amalgamated Association of Tramway and Vehicle Workers. 


Stoke-on-Trent.—Major Druitt has made a report as to the light 
railway from Stoke to Newcastle through Hartshill. ‘The Potteries 
Electric Traction Company propose to construct a double line through- 
out the entire route, but the Corporation object to this as inconvenient 
and dangcrous to the public, and Major Druitt has held an enquiry on 
behalf of the Board of Trade with respect to the matters in difference. 
As a result he has given his decision in favour of the company. 
Although he thinks it right to give every consideration to the views 
of the Corporation, he considers they would be well advised to consent 
to the whole of the railway being laid as a double line, as experience 
has shown gencrally that such lines cause little inconvenience to the 
other vehicular traffic in the road, and the gain to the general public 
who use the tramways is very great. The report was considered at the 
last meeting of the Town Council, and a resolution passed adhering to 
their objections as submitted to Major Druitt, being still of opinion 
that a double line along Section 1 would prove a source of danger. 


Leeds.—The Bill to confirm a provisional order of the Board of 
Trade authorising the construction of additional tramways in Leeds 
came before a Select Committee of the House of Commons on Tuesday. 
Counsel for the promoters explained that in the course of further 
extensions of the tramway system some of the lines were to pass over 
a bridge belonging to the London and North-Western Railway Com- 
pany. The contention of the railway company was that, if necessary, 
the tramway authority should bear the созі of strengthening the 
bridge, and should get no compensation for the stoppage of tratfic for 
that purpose. Counsel urged that the road was in existence before the 
railway company came there. It was for the company’s benefit that 
the bridge was constructed, and they were compelled to maintain the 
bridge and the roadway over the bridge for ull time. They were 
bound to make the bridge of sufficient strength to о all the traffic 
that could lawfully be put upon other portions of the road. The 
company's was an untenable position, which the committee ought not 
tosanction. For the London and North-Western Railway Company 
it was argued that more than ordinary traffic was to be sent over the 
bridge in consequence of the tramway extension, and the protection 
sought was necessary and reasonable. After a little further discussion 
the Chairman said that the committee thought the railway compan 
were already sufficiently protected by the Bill, without any additiona 
clause being inserted. 

Bury.—On the 23rd inst. Mr. Alderman Sykes laid the foundation 
stone of the new tramear depót at Bury. The GE will be 
situate at Whitehead Bridge in Rochdale-road. The office block will 
be a single-storey building fronting Rochdale-road, and will contain 
clerks’ and manager’s offices, men’s room, clothes-drying room, store- 
rooms, conveniences, and lavatory acconimodation. А public con- 
venience will be provided at the corner of Rochdale-road and George- 
strect. The main building faces Rochdale-road, but is separated from 
the office block by an enclosed yard. It has also frontages to 
Foundry-street and George-street. The building will comprise a car 
shed, 14oft. by 156ft.; repairing shop, 57ft. by 45ft. ; painting shop, 
58ft. by 45ft. The shed will have one bay alongside Foundry-strect 
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and four bays at right angles. 
three tracks for the storage of cars, and will have sunk pits each 700. 


long to enable proper examinations and repairs to be made under the 
cars. There will be two tracks in the repairing shop and painting 


shop, also provided with pits. The elevations are of a simple 
character, the external walls being faced with pressed red bricks from 
Black Hill, near Entwistle, relieved with stone dressings, and the 
walls inside the shed being faced with common bricks. The roofs ure 
of iron, supported on iron columns and girders. The main roof is 
divided up into six bays, and patent glazing has been provided on 
each side of the ridges for the full length. In addition to this, there 
are large windows in the outside walls, so that the shed and shops 
will be amply lighted. The building is being erected by Mr. James 
Byrom, of Woolfold, Bury, from the designs and uncer the superin- 
tendence of Mr. Arthur W. Bradley, A.M.I.C.E., borough engineer. 


Cardiff.—It was stated at the last meeting of the Tramways Com- 
mittee that during the month of June several alterations and improve- 
ments have been made in the tramway service. The single-deck cars 
adopted by the committee are not giving satisfaction. They were 
purchased to meet the special requirements of the Cathays Ward, 
where the lowness of the Tatf Vale 
Salisbury-road prevents the use of double-deckers. A number of 
thé inhabitants and tradespeople of the ward are considering the 
advisability of holding an indignation meeting to resolutions 
urging the Corporation to alter the tramcars. A further complaint is 
that the inside compartments aro ventilated badly. The Corporation 
has already passed an order for the construction of a specimen 
* composite car." It will be fitted with bogie trucks, will have 
seating accommodation for 16 people in the enclosed portion, and 
for 12 in the smoking compartments (to be one at each end of the 
ear) The borough engineer reports that Mr. Glenn, the engineer 
of the tramways company, and himself had estimated at £12,327 
the value of the work of the reconstruction of lines carried out by 
the company in Newport-road and St. Andrew’s-crescont before the 
lines were taken over by the Corporation. To this there is to be 
added £500 commission to Mr Glenn, bringing the total up to 
£12,833, which works out to £7,668 per mile, as against £6,100 per 
mile for the reconstruction work carried out by the Corporation. It 
was mentioned at the last meeting of the Electricity Committee that 
Mr. Ellis, the borough electrical engineer and manager, has received 
an offer of an appoi ше, at Lisbon worth 21,500 year, plus bonus 
on profits. Mr. Ellis, however, is not ina раа to accept the offer, 
as he is under an agreement to remain with the Corporation for five 
years. Returns show that the generation costs for the month of 1155 
worked out at 172d. per unit for the 43,794 units generated, the hig 
cost being accounted for by the faet that the load on the plant was 
small whilst expenses were high. There was considerable improvement 
in June, the cost per unit being ‘98d. for the 91,054 units generated. 
The electrical engineer hopes the costs will be still further reduced 
during July down to ‘5d. per unit. The total receipts from the 
tramway undertaking for the three months ending June 30 from all 
sources amounted to £15,960. 9a. 24d. The Portmanmoor-road section 
of the system is now ready for traffic. 


Local Veto.—In his evidence on Wednesday before the Select 
Committee of the House of Commons which is considering the ques- 
tion whether any changes in the Standing Orders of the House are 
desirable, Mr. Albert Gray, counsel to the Chairman of Committees in 
the House of Lords, criticised rather strongly the working of the 
Standing Order which requires that the consent of the local authorit 
shall be obtained before a Tramway Bill shall be proceeded with. This 
consent had become а marketable commodity of no small value to 
local authorities. In some cases they exacted as the price of their 
consent a considerable annual rent for the wayleave of the roads, 
though the Tramways Act, 1870, did not contemplate anything of 
the kind. This condition had been struck out of Bills by 
the Lord Chairman, but local authorities had devised an expedient 
which Parliament had sanctioned in some cases. They con- 
sented to put off the date of purchase for a few years in con- 
sideration of the payment by the company of a rent for the use of 
the roads in the meantime. He thought such a condition was wrong, 
because a local authority should not have the power to bind its 
successors. There were also exactions in the way of maintaining and 
improving roads. In more than one case he had seen the conditions 
imposed that members of a district council should have free tramway 
rides, and charges of blackmailing by local authorities had been freely 
made by companies applying for powers. When a local authority gave 
its consent, it did so with а mental reservation, and very often appeared 
afterwards as a petitioner against the Bill. He suggested that proof of 
consent should be given on or before Jan. 18, the first day on which 
the examiners sat. He thought that an effective appeal from the veto of 
the local authorities should besecured to the StandingOrders Committee 
or to some other committee constituted for the purpose. The 1 
Order should provide for the hearing of claims for dispensation, an 
it shouid be a sufficient claim for dispensation that the local authority 
had refused its consent execu upon conditions to which the promoting 
company could not agree. In answer to further questions, Mr. Gray 
expressed the opinion that if public legislation were brought up to 
date in two departments, the department of public health and the 
department of tramways, private business would be expedited. 
Numbers of Improvement Bills were introduced which were almost 
entirely com of amendments of the Public Health Act. Then 
the whole subject of tramways was in confusion, largely owing to the 
Light Railways Act. Public legislation would also be required in regard 
to electric power. Mr. Beal, solicitor, on behalf of the Railway 
Conipanies’ Association, and Mr. Sidney Morse, also gave evidence. 
Both these gentlemen expressed the opinion that it would be impossible 
to deposit Bills earlier than Dec. 17. Mr. Morse thought that the 
important stage in a private Bill was the committee stage, and that a 
second reading debate in the House should only be allowed on the 
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decision of some tribunal which might make observations on the case 
for the benefit of the House. He also thought that committees should 
get to work earlier in the session, and suggested that it was scarcely 
fair to promoters that they should sit for such a short time each day 


as they did now that the new rul2s were in operation. The committee 
adjourned. 


London County Counell —As will be seen by our Results of 
Tender " column, the tender of Messrs. Dick, Kerr, and Co. has been 
accepted for 80 cars for the Streatham lines of the London County 
Council tramway system. Reporting upon this tender at the meeting 
of the Council this week, the Highway Committee point out that 
Messrs. Dick-Kerr are supplying the electrical cars required for the 
Tooting tramways, one of the principal reasons which led Dr. Kennedy 
to recommend the adoption of the cars supplied by this firm being the 
superiority, for the Council’s purposes, of their electrical equipment 
and motors. The manager is also of opinion that motor and electrical 
equipment submitted by Messrs. Dick, Kerr, and Co. is preferable to 
that specified in the lower tenders. He also points out that the cars 
now on order will be fitted with ploughs manufactured by Messrs. 
J. G. White and Co., and he considers it essential that the further 
supply of cars should have the same plough. Messrs. Witting Bros., 
Limited, in their lowest tonder, it will be seen, specify a different 
make of plough, and although they aleo send in a tender in which the 
White plough is specified, this is only £94 lower in amount than that 
of Messrs. Dick, Kerr, and Co., and provides, as has been stated, for a 
form of motor which, the committce are advised, is not so satisfactory 
as that of the last-named firm. For these reasons they decided that 
the tender of Messrs. Dick, Kerr, and Co. for the supply of the cars 
should be accepted. The time within which they undertake to 
deliver the cars is 24 weeks, well within the time when they will be 
required for use. In the Tramway and Improvement Bill this year 
the Council are seeking powers for the acquisition of certain land 
and premises, adjoining the Greenwich tramways depót, for the 
erection of a generating station, and they recommend that the 
estimate of £31,000 for the acquisition of this property and 
property adjoining the Clapham depot (which it is proposed to 
ealarge for the accommodation of electrical cars) be appproved. 
In connection with the Greenwich generating station the Highways 
Committee recommend that the erection of the chimney boe carried 
out without the intervention of a contractor. The estimated cost 
of this work is £18,750. They further recommend that the founda- 
tion shall be laid by the Works Committee in the event of that 
committee agreeing to accept the work at che architect's estimates. 
The acquisition of a site for a sub-station near the Elephant and 
Castle is suggested by the Highways Committee at a cost of £12,500, 
and they further recommend that the work of erecting the sub-stations 
at (а) Clapham, (b) Brixton, and (c) near the Elephant and Castle be 
carried out without the intervention of а contractor; that the draw- 
ings, specifications, bills of quantities, апа estimate of £22,500 be 
referred to the Works Committee for the purpose of the work being 
carried out on the basis of the priced bills of quantities under which 
that committee are now carrying out the erection of the fire brigade 
station at Clapham, and that апу prices not included in those bills be 
mutually agreed between the Pena Committee and the Works 
Committee. A report of the Highways Committee will be brought up 
at the next meeting of the Council recommending the approval of 
an estimate of £11,500 for the purchase of certain land at New 


Cross-gate for the erection thereon of car-shed workshop, and sub- 
station, etc. 


London County Council Tramway Extensions. —The proposals 
of the Highways Committee to expend а sum of £1,784,580 om new 
tramways in London was reported on by the Finance Conimittee at 
the usual weekly meeting of the London County Council last Tuesday. 
In their report the Finance Committee point out that of this total 
expenditure £37,480 and £127,164 would be provided by the sale of 
surplus lands and by the contributions of local authorities respectively. 
The total net outlay is thus reduced to £1,619,936. With four excep- 
tions, there appears inthe opinion ofthe committeeevery probability that 
the proposed tramways would be self-supporting from the first. These 
exceptions are the proposed lines from Harlesden to Hammersmith-broad- 
way, from Garratt-lane to Wimbledon, from Bushey-green to Bromley- 
hill, and from Woolwich via Wickham lane to the county boundary. 
Taking the schemes as a whole, however, the committee think they 
may be accepted, for it may be said that with the exception of the 
Propose line from Hammersmith-broadway to Harlesden there will 

e no serious deficit. The consents of the road authorities are, how- 
ever, still wanted in some cases before the schemes can be introduced 
into Parliament. In addition to the proportion of the cost of the 
street improvements which is to be charged to the tramways account, 
the interest and sinking fund charges on which will be provided out 
of the tramway receipts, and the further proportion which is to be 
contributed by local authorities, there is a net sum estimated at 
£284,669 to be borne as a charge for street improvements. This will 
involve a charge on the rates for interest and repayment of about 
£14,000 а year. It is to be observed, however, that the last proposal 
in the list, involving а net outlay of £146,500 for the widening of 
Southampton-row between Vernon-place and Bloomsbury-place, has 
already been approved by the Council, and the cost has been voted. 
It is only included now in order that compulsory powers may be 
obtained. The committee point out that the proposals already approved 
or now before the Council in regard to the conversion to electric 
traction of the tramways on the south side of the river, including 
extensions and smaller undertakings about to be purchased, and the 
necessary generating station, involve an aggregate expenditure of 
about £5,500,000. The present tramways debt amounts to £1,750,000. 
In addition to this, there will be the expenditure on the pro 
generating station at Pimlico and for the conversion of the northern 
system and extension on that side of the river. While the committee 
are satistied, on estimates, that the large capital outlay involved in 


THE ELECTRICAL ENGINEER, AUGUST 1, 1902. 


the development of tramways in London will be ultimately remunera- 
tive, they think it well to prepare the Council for the possibility that 
while theee large works are in process of execution the tramways 
undertaking may occasion a charge on the rate. A great deal will 
depend, of course, apon the manner in which the various operations 
are carried out and the period during which expenditure remains unpro- 
ductive. They believe that the Highways Committee are alive to this 
pona; and are shaping their proposals accordingly. After some four 

ours' discussion, and having considered the above report, the Council 
adopted the whole of the recommendations of the Highways Com- 
mittee with regard to obtaining statutory powers for the construction 
of the new tramways proposed. Full details of the scheme appeared 
in our last issue. 


PROVISIONAL PATENTS, 1902. 


Jux 21. 

10142. Apparatus for indicating that an electric current has 
reached а predetermined amount, and for the oon- 
sequent closing of a switch or switches. Joseph 
Edmondson, Walter Alexander Purdon, John William 
Dawson, and Edmondson and Purdon, Limited, Penny 
Bank-chambers, Halifax. 

16143. A new method for suspending electric light pendants. 
Alfred White, 56, Percy-terrace, Sunderland. 

16154. Electric cable and trolley wire hangers. Ivor Viktor 
Zealander and William Wilson, 33, Taylors-road, Stretford, 
Manchester. 

16160. Improvements in electric lampholders. Thomas Chalmers, 
18, Cawdor-road, Fallowfield, Manchester. 

16165. Improvements in electrical fire-extinguishing apparatus. 
Willis Nelson Stewart, 62, Hackford-road, Brixton, London. 

16178. Improved means for applying and removing electric 
incandescent lamps. John William Kirk, 32, Countess- 
road, Kentish Town, London. 

16191. Improvements in electric train signals. William James 
Hare and James Peter Hare, 33, Cannon-street, London. 
(Complete specification. ) 

16905. Improvements in o-eleotric machines. Alexander 
Heyland, 47, Lincoln’s-inn-fields, London. 

16233. Improvements in regulating devices for electric aro 
lamps. Aron Nicolaus Thorin, 18, Southampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

JULY 22. 


16264. Improvements in electrical switches and cut-outs. 
Charles Mark Dorman, Reginald Arthur Smith, and 
Herbert George Baggs, Ordsal Electrical Works, Salford. 
(Complete specification.) 

16370. A new or improved electric facia sign. Abraliam Gold- 
smith, 257, Whitechapel- road, London. 

10293. Improvements in or relating to electric switches. 
Henry Harris Lake, 45, Southampton- buildings, Chancery- 
lane, London. (General Electric Company, United States.) 
(Complete specification.) 

10294. Improvements in and relating to electromagnetic 
switchos. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (General Electric Company, United 
States.) (Complete specification.) 

16319. An improved device for adjusting the length of and 
taking up the slack in electric lamp cords and the 
like. George Croydon Marks, 18, Southampton-buildings, 
Chancery-lane, London. (The Crescent Novelty Company, 
United States.) (Complete specification.) 

16325. Improvements in dynamos. John Davidson, 6, Lord- 
street, Liverpool. 

16833. Improvements in collectors for electric railways and 
tramways on the overhead conductor system. James 
George Willcox Aldridge, 40, Chancery-lane, London. 

10341. Improvements in and relating to tho provention of 
formation of deleterious vapours by electric discharges 
m air. Hermann Viertel and Gebrüder Siemens und Co, 
27, Chancery-lane, London. 

JULY 23. 

16854. Improvements in electric accumulators. Henry Danzer, 
70, Market-street, Manchester. 

10358. Improvements in electrolytic processes and in apparatus 
therefor. Leo Gurwitsch, 70, Market-street, Manchester. 

16391. Improvements in and relating to electric incandescent 
lamps and to oirouits and conductors therofor for 
decorative and other purposes. Gustave Weissmann, 
139, Queen Victoria-street, London. 

16304. Improvements in or relating to adjustable electric 
resistances, and to the method of using the same. 
George Leonard Addenbrooke and Lionel Robinson and Co., 
37 1 Strand, London. (Complete specification.) 

10409. Improvements relating to wireless telegraph systems. 
Harry Shoemaker, 45, Southampton-buildings, Chancery- 
lane, London. (Complete spccification. ) 

JULY 24, 

16419. Improvements in shuttles used in weaving for olec- 
trically ohanging the shuttle before the weft has 
beceme completely exhausted. Arthur Johnston David · 
son, Ballywoollen House, Crossgur, co. Down. 
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16449. Improvements іп and connected with means of elec- 
trically communicating between distant stations. 
James Tarbotton Armstrong and Axel Orling, 323, High 
Holborn, London. 

16485. Improved carbon brush-holder for dynamos. Eugene 

Gaud, 40, Chancery-lane, London. 

A quick-break and a quick-make snap-off improved 
tumbler switch. Albert Vandam and Thomas Herbert 
Marsh, 322, High Holborn, London. 

16489. Improvements in and in the application of eleotric 
motors for automobile vehicles. Herbert Sefton- Jones, 
of the firm of W. P. Thompson and Co., 322, High 
Holborn, London. (Eugenio Cantono, Italy.) 

16492. Improvements in electrical cut-outs and regulators. 
Henry Leitner and Richard Norman Lucas, 4, South-street, 
Finsbury, London. 

16495. An automatic electric chain-wolding machine. John 
Ebenezer Bousfield, of the firm of G. F. Redfern and Co., 
4, South-street, Finsbury, London. (“ Union” Aktien- 
gesellschaft, Switz:rland.) (Complete specification.) 

JuLv 25. 


16521. Electric lift controller. Percy Dewhirst, 24, Birley-street, 
Black pool. 

16529. Improvements in apparatus for reducing attenuation 
of elcctrical waves. Michael I. Pupin, 22, Southampton. 
buildings, Cliaucery-lane, London. (Date applied for under 
Putents Act. 1901, Dee. 14, 1901, being date of application 
in United States.) (Complete specification.) 

16550. Improvements in controlling alternating currents for 
signalling. Silvanus Phillips Thompson, Morland, Chislett- 
road, West Hanipstead, London. 

Improvements ia electric furnaces and in the pro- 
duction of chemicals in such furnaces. Griffith Brewer, 
53. Chaneery-lnue, London. (Edward Randolph Taylor, 
United States.) (Complete specification.) 

16564. Improvements іп  oleotrically-controlled  air-brakes. 
Charles Denton Abel, Birl:beck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Siemens und 
Halske- Aktien Gesellschaft, Germany.) 

16575. Improved oonstruction of apparatus for measuring 
electrical resistance. John Westmoreland Record, Henry 
Brooker, and Walter Herbert Goss, 173, Fleet-street, London, 

. JULY 26. 


16597. Wireless telegraphy, telephony, or improvements in 
same, John ‘Tatchell Studley, Wellington Club, Grosvenor- 
place, London. 

16610. Improvements in oloctrical switehes of the “tumbler’ 
tyye. Richard Hadley and Francis Joseph Taylor, 
11, Burlington-chambers, New-street, Birmingham. 

16612. Improvements in switchboards for street fire-alarms. 
William Albert Shaw, 4, Corporation-street, Manchester. 


10488. 


16556. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 14. 


1901. 

Electric tram and railways on a sectional conductor 

system. Hacking, Hancock, and Leighton. 

14931. Electric meters. McWhirter. 

17278. Carts or wagons used for transporting electric cable 
drums or reels, and for supporting same whilst cable 
is being paid out. Robinson. 

18079. Electric heating systems for cars. Newell and Herr. 

18010. Electrically-operated cranes and other electrically- 
operated machines or vehicles. John Brown and Co., 
Limited, Tressider and Jones. 

18652. Means applicable for use in breaking electric aros. 
Von Zweigbergk. 

18691. Eleotric switches. Smith. 

18797. Trolley-line switches and the methods of operating 
the same, Dawe. 

19377. Means of fixing carbons for dynamos and motors. 

Hartnell. 
Electromagnetic olutohes. Earle. 
(Allgemeine Electricitüts- 


10709. 


20462. 
25318. Eloctricity meters. Evans. 
Gesellschaft. ) 
26700. Electric lighting of railway trains and apparatus 
therefor. Henry. 
1902. 


7751. Trolley rotractors. Johnson. (Date applied for under 
International Convention, Oct. 12, 1901.) 

Means for controlling electric circuits. British Thomson- 
Houston Company, Limited. (Wood.) 

11165. Switch bex apparatus used for testing, standardising, 
or calibrating eleotrostatio Instruments, and measuring 
eleotrio currents thereby. Addenbrooke. 

11427. Endless eloctric oonveyor for convoying tin plates 
from tho bath of molten metal to a suitable or desirable 
place. Baxter, Clark, and Hillman. 

11889, Electrico devices for igniting mines. Norres. 

. Staying telograph and telephone poles and the like. 

Egnér and Celion. 


11073. 
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12110. Means and apparatus for effecting telephonic intor- 
communication. Young. 


12309. Electric heating device. De Mare. 

12582. Systom of electric lighting. Wise. (Moore Electrical 
Company.) 

14329. Storage batteries. Marks. (Smith Storage Battery 
Company.) 


TRAFFIC RETURNS. 


Returns for Total receipte 
Line. | week Increase for half-year. 
Ending 1902. 1901. | decrease. | 1902 1901, 
£ £ £ 
Aberdeen Corporation.......... May 31 754 717 + 56 | 36,875 | 34,648 
Birmingham Tramways ........ July 26 | 4,833 4,637; + 196 143.958 132,165 
Blackburn Corporation ........ „ 25 885 707 + 178 14,747 12,009 
Blackpool Corporation.......... „ 24| 1,585 1,467 + 118 | 14,177 15,017 
Blackpool-Fleetwood Tramways, „ 28 | 1,209 1,038 + 171 | 3,559 | 4,251 
Bolton Corporation ............ „ 20 | 1,615, 1,606; + 9 | 45,174 | 41,224 
Bradford Corporation .......... » 27 $135 990 + 2145 | 79,959 | 26,148 
Bristol Tramways Company .... „ 25 4.720 4,675 + 45 — — 
Carlisle Tramways Company....| ,, 26| 216 208 + 8 | 5,065 4, 700 
Central London Railway........ „ 20] 6,218 5,956 + 262 | 26,591 24,388 
суа South London Railway, „, 27 | 2,715 1,906, + 809 | 10,891 | 7,550 
Oork E. T. and L. Company ....| ,, 24 560 + 425 | 14,782 | 13,380 
Darwen Corporation............ — — — — — — 
Darwen-Hoddleaden............ — — — — — — 
Dover Corporation ............ „ 26 256 29 - 13 | 6,106 5,932 
Dublin & Lucan Electric Railway ,, 27 122 133 — 11 495 578 
Dublin U. T., electric cars...... » 29, 3,987, 3,953) + 34 — — 
Dublin S. District, Electric 20 | 1,138 1,108 + 50 — — 
Dundee Tramways Company.... — — — — — | — 
Ошон Corporation .......... „ 26 | 9,25211,419| — 2,187 — — 
Halifax Corporation............ „ 16| 2,715 2,844; — 129 | 18,943 — 
Huddersfield Corporation ...... „ 26 | 1,058, 1,013 + 45| — | — 
Hull Cor poration, E Sic Ix » 26 1.693 1,689, + 4 | 29,437 28,475 
Liverpool Corporation.......... „ 19 10, 748 10,502 + 446 275,231 252,076 
Liverpool Overhead Railway....| „, 27 | 1,561 1,608 — 47 | 6,575, 6,906 
WHewcastle-on-Tyne Corporation | „, 12! 2,688 — — — | — 
Portsmouth Corporation „ 26 1,796 875 + 921 — — 
Sheffield Corporation .......... „ 27 4,051 — — — — 
Southampton Corporation — — — — — — 
Sunderland Corporation А af 1,556 pa + 5 | 18,756 17,043 
| 
MISCELLANEOUS. 


The following traffic returns are also reported : 

Anglo-Argentine, £74 decrease. 

Barcelona Ensanche y Gracia, £88 decrease. Bareelona £4198 increase. 

Brisbane, £437 increase (month of June, £10,187 ; increase, £1,813). 

Buenos es and Belgrano Electric (month of June, receipts £12,220; 
inerease £478), £64 increase. 

Calcutta, £246 Increase. 

Cape Town (month of June), receipts, 214,198; expenditure, £6,689. 

Isle of Thanet Electric, £26 decrease 

Mexico Electric (month of June), receipts, £20,285; expenditure, £12,276. 

Perth Electric, £664 decrease. 

Port Elizabeth (month of June), receipts, £3,849 ; expenditure, 21,891. 
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COMPANIES STOCK AND SHARE LIST. 


Name. Amount Last priee. 
paid. 

Commereial and Industrial.— £ 8 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos.1-70,000 1 4-1 
Aron Electricity Meter, abt Cum. Pref. Shares, 1-125,000 1 4-4 

Ordinary, 1-129,000.............................. l bi 
British Insulated Wire, Ord., 1-70,000 .................... 58 .. 7444 

6 per cent. Cum. Pref., 1-40,000.................. 5 . 84-52 

5 per cent. Mortgage Debentures ................ 100 .. 101-104 


British Westinghouse Elec. and Manuf.,6 per cent. Pref... 5 ..  5$-64 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 14-14 


— Non. Cum., 6 per cent. Pref. .................... 2 .. 14-2 
44 per cent. lst Debenture Stock ................ 100 .. 102-105 
44 per cent. 2nd Debenture Stock ................ 100 .. 94-99 
Callender's Cable, Debent uren 100 .. 109-113 
e 5 .. 154-164 
э per cons, PI ocn oro 88 DANS 3 $4 530 
mpton an МЕКУ ЕЛУ КЛ К УХ quae ns 2-94 
АМ 5 per cent. Debentures .......................... 100 .. 101-106 p.c. 
Edison and Swan United, '' A" Shares, 1-99,261 .......... ð ca ij 
„A“ Shares, 01-017,139 ........ 9. .. 78 e 
5 per cent. Debentures .......................... 100 .. 178. 
4 per cent. Deb. Stock, Red. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 .. 142 
7 per cent. Cumulative Pref. .................... 2 .. 23-3 
4 per cent. Регр. 1st Mort, рер. ................ 100 .. 97-100 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 93-1 
4 per cent. let Mort. Deb. Stock ................ 100 .. 390.10 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 1617 
44 per cent. Ргеѓегепсе.......................... 5 .. 84-57 
44 per cent. Debentures ........................ 100 .. 111-115 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 204-2) 
4 per cent. Debentures .......................... 100 .. 1001 
ker, Thos., Limited, Ordinary ........................ 10 .. 144-154 
elegraph Construction and Maintenance ................ 12 .. 39 
5 рег cent. Bonds .............................. 100 .. 102-165 
Eleetrle Railways.— 
Central London, Огапагу................................ 100 .. 105-108 
4 per cent, Fr.... 100 .. 106-109 
— „ ii deferred. ...................... 100 .. 103-106 
—— 4 p.c. Deb. Stock (Prov. шү Certa.,fully paid).. 100 .. 115-118 
Оу and South London, Consolidated Ordinary .......... 100 .. 72.74 
——— 4 per cent. Debenture Stock .................... 100 .. 115-118 
——— 5 per cent. Pref. Stock 91 ...................... 100 .. 128-133 
А i 5c '%...... "t 10 .. 129-132 
— 5 ; ue JI cius e 100 .. 125-127 
Biverpool Overhead б per cent. Frei. — . 13-13% 
Ordinary, 1. o a a 8 — 75-8 


——- per eont. Mortgage Debentures, Red., 1-1, 700. — m. 1021 
Waterteo aad City, Ordinasy 2 „ „%% „% „%% „ ез GD aD 100 an 9x. 


Name. ER Last price, 
Electric Lighting and Supply.— 2 © 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 zn 
—— — 44 per cent. Deb. Stk. Certe., Red. and Conv. .... 100 .. 1091 
Bournemouth and Poole, Ordinary ...................... 10 .. 114-124 
— cent, Cum. Ргеї,.......................... 10 .. 9-1 
Debenture Stock, Redl... .. 10 .. 101-1 
Brompton and Kensington, Ordinary ................. .. 5 . 9-9% 
p т cont. Ereterence ordinis 5 5 1 эге 
са ectric 8u i nary, Nos. 1-20,000.... es 
— Nos. 20,001. 99,000 JJC 5 84- 
Cambridge Electric Supply Company, Ltd., £10 E : HE i 
Central Electric Supply, Ld., 4 рег cent. Guar Deb. Stock 100 . 105-1 
Charing Cross and Ө{гапд................................ 5 9-10 
Nos. 50,001-70,000 .............................. 5 .. 8-9 
44 per cent. Cum. Pref. ........................ 5 .. 68157 
4 per cent. Debent ure Stock, Red. (Prov. Certe.).. 100 .. 105-1 
Chelsea Electricity Bupply C B. ou mo 
44 per cent. Debentures ........................ 100 .. 109-112 
City of London, Отйшагу................................ 10 84- 
6 per cent. Cumulative Pref. .................... 10 .. 11 
5 per cent. Debenture Stock .................... 100 122- 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 100 .. 101-104 
County of London and Brush Provincial, Ordinary........ 10 .. 8-9 
6 per cent. Cum. Pref. .......................... 10 .. 14-124 


44 per cent. Debentures Prov. Certe. All Rd. 100 
Edmundsons' Electricity Corporation, Ordinary, 1-17,400.. 5 


6-64 
6 per cent. Cum. Pref. .......................... 
44 pr cent. First Mort. Db. 100 105-106 
Electric Lt.& Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 44-43 
5 per cent. Debenture Stock, Bed. VVV 10 .. 99-10 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 8155 
44 per cent. First Deb. Stock, Red. .............. 100 102-1 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 1-8 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 10-11 
per cent. Debenture Stock, Red. .............. 100 .. 101-104 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 105-108 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
London Electric, Ordinary .............................. 5 us 14-13 
6 per cent. Рге!................................. D .. 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 94 
Metropolitan, Ordinal? 3 ͤ ĩ ⁵v ĩͤ tA ls WX 10 .. 1541 
———4AÀ4 per cent. First Mortgage Debenture Stock .... 100 .. 1081 
per cent. Mortgage Debenture, Red. .......... 100 .. 98-101 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. 9-94 
Breference. . iich ee VVV i - 131 | 
Notting Hill Electric ГЕТРИ 8 А - 
Oriental, 1879............................................ 1 uu 
P5 Shares 7 5 .. 74 
Shares, New .............................. 44 6-64 
Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 5 5-6 
4 per cent. Debenture Stock .................... 100 .. 97-100 
River Plate Electric Light and Traction, Deb. ............ 100 70-75 
Boyal Electrical Com pany of Montreal, 44 per cent. First 
Shares Mortgage Debentures ess 1 103-105 
Smithfield Markets Electric Supply Ltd., Ord., 1-12,000.. 5 14-44 
4 por cent. Debenture Stock .................... 100 
South London, Ordinary ................................ 5 25-5 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 144-155 
7 per cent. Pee. 56 .. 99.180 
—— 34 per cent. Dev m 104.114 
Westminster, Ordinary .................. eese ee { 
d per cent. Cum. Pref., 110,101-138,241 .......... 2$ .. 6 
Electric Tramways.— 
Anglo-Argentine, 1-260,007 ............ ................. 5 4 
ermanent 6 per cent. Debenture Stock, 1888.... 100 12100 
Blackpool and Fleetwood Tramroad...................... 10 15-14 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 5:4 
5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 44-5 
per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 102-105 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 .. 7-7 
Non.Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 .. 94-1 
— —— 4 per cent. lst Mt. Debs., Nos. 1-5,250, of £40 each 40 105.105 p.e 
British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 124-13) 
6 per cent. Cm. Pf., 30,001-60,000 ................ 10 .. 121-12 
5 per cent. Perpetual Debenture Stock .......... 100 .. 124-127 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 18-14 
* A" 6 per cent. Cm. Pf., 1-40,000 .............. d. 5 
“В” 6 per cent. Cm. Pf., 1-27,500 .............. 5 .. -5$ 
5 per cent. Deb. Stock, Red. .................... 100 102-105 
Prov. Cert., all paid ............................ 100 95.98 
Cape Electric Tram ways, Nos. 1-400,000 .................. 1 21-24 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 4i 
4 per cent. 1st Mortgage Debentures ............ 100 101-1 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 
5 per cent. Cum. Pref. .......................... 10 11-12 
Deben ture 100 96-99 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 114-124 
6 per cent. Pref., Nos. within 1-60,000 .......... 1 144-154 
per cent. Mort. Debs., 1-3,000, Red. .......... 100 99 
Imperial Tramways, Огдіпагу............................ all 22- 
6 per cent. Cum. Pref. .......................... all 144-1 
44 per cent. Deb. Stock ........................ 100 112-11 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
Cum. Pref., Nos. 50,001-60,000 lll "T 44-5 
Kidderminster and District Lighting and Traction, Pref... 5 
London United Trys. (1901),5 per cent. Cum. Pref. 9182500 10 104-11 
u э yo ” , 1-82,500 
4 per cent. Ist Mt. Db. Stock, Red.. 107-1 
т V V. CTUM eoo ere Veces 81.85 
New General Traction, Ordinary ........................ 5 2-3 
per cent. Cum. Pref. .......................... Ep 
5 per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 - 
Oldham, Aston, and Hyde Tramway, Ordinary............ 1 104-103 
per cent. Cum. Pref. .......................... 1 100 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 100-1 
Potteries Electric Traction, PEE 26,667-40,000 ...... 1 84-94 
5 per cent. Cum. Pref., 1- 500 "rm 10 1 
44 per cent. Debenture Stocckʒ l.. q e. 100 108-111 
South Lancashire ене Traction and Power Company— i 
/. ctr S T 1 
£51,132 6 per cent. Preference .................. 14s. .. à 
— M "Wurm 1 
— — 500,000 44 per cent. Debenture Stock ....... . 70 NH. 70 Ne. 
Telephones.— 
National Telephone, Preferred .......... .......... ..... 100 95-98 
Preferred, 590, 001-790, Oochÿir,; r : a А Ey: 
Pernes 1 is 
b per cent. Cum. First Pref. .................. . 10 12-14 
6 per cent. Cum. Second Pref. ........... ИТО ds 11-13 
—— 5 per cent. Non. Cum. Third Pref. 2 %% „% „%%% „%% 5 ae d 
— — 34 per cent. Deb. Stock, Roo... . 100 — 95: 
per cent. Deb. Stock, Re... amam æ 100 . 102-106 
Oriental Telephone and Dee tele Compang uuu l „ 15/1611/16 
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NOTES. 


King's College.—The council of King's College have 
elected Prof. Henry Robinson “ Professor Emeritus " on his 
retirement from the chair of civil engineering. 


The Rangoon Tramways.—We understand that 
these lines have been bought by Messrs. Darwood and Co., 
and that they hope to introduce electric traction shortly. 
With the older system of horse traction the lines have not 
had a brilliant success financially, and they will require 
relaying for electric traction. 


Indian Telegraph Department. A resolution in 
the Gazette of India announces an increase in the course for 
Indian telegraph students at Coopers Hill to three years, 
and putting them on the same footing as officers of the 
Public Works Department as regards pay, in order to 
secure the required standard of efficiency. 


Crystal Palace Engineering School —Sir William 
Chandler Roberts-Austen, K.C.B., D.C L., F.R.S., will 
$o-day award the certificates for the summer term at the 
Crystal Palace Company's School of Practical Engineering. 
Visitors will be admitted to the various departments of 
the school at 11 a.m., and the function begins at noon. 


Ostend Accumulator Car.—One seetion of the Ostend 
tramways is still being being worked by accumulator cars, 
and these work in with a schedule which include steam ears 
on the same track. We understand that it is now found 
advisable to recharge the accumulators after a four hours’ 
run. Evidently this is found more economical than using 
heavier cells with a larger capacity. 


Faraday House.—4As a result of the recent scholar- 
ship examinations the Board of Control of the Electrical 
Standardising, Testing, and Training Institution, Faraday 
House, have made the following awards: to Mr. Herbert 
Stanley Phillips, of Oakham School, Oakham, Rutland, an 
exhibition of the value of 30 guineas, tenable for two 
years; to Mr. John Nelson Nayler, of Kingswood School, 
Bath, a prize of 20 guineas. | 

Platinum,—It has been shown that platinum anodes 
are attacked more readily in concentrated Shan in dilute 
hydrochloric acid. Mr. F. Bran has now fohnd that in an 
acid of given strength the attack diminishes as the current 
density increases. This is explained by the diminution of 
the concentration of the acid in contact with the anodes 
which is produced by the current, the diminution being 
greater with high ourrent density. Platinum-iridium is 
less attacked than platinum. : 

New York Central Railway Conversion.—The 
Mayor of New York has made a statement as to the plans 
which the New York Central Railway Company have sub- 
mitted to him for the improvement of the present con- 
ditions in the long tunnel that leads to the terminus station 
of the line. This scheme includes the total abolition of 
steam as a motive power over this last section of the line, 
and the substitution of electricity to work not only this 
but also the sections within 30 miles of the terminus. The 
cost would be, according to the estimate, almost £3,000,000. 
The scheme would seem to involve a very large outlay, but 
the frequency of the traffic is all in favour of the alteration 
being commercially successful. 

Flood-proof Dynamos.—We have recently heard of 
an accident to an English dynamo which was by the 
inadvertence of а crane man, or, we believe, to give him 
his true position, а donkey-man, a dynamo was deposited 
in the bottom of the dock instead of on board ship. The 
machine in question, in spite of this immersion, worked 
well, which showed that the varnishing of its armature 


and field coils had not been in vain. А more complete 
immersion, however, is that recorded of a power-house in 
America, which was flooded out for 24 hours. The illus- 
tration we have seen shows the water almost to the top 
of the windows on the ground floor. In spite of this, the 
dynamos and the whole of the plant were found to be 
in working order on the flood going down, and they are 
said to have worked quite satisfactorily ever since. 


E.M.F. of Metals in Solutions of Cyanide.—The 
following data are given by Mr. S. B. Christy as the results 
ofan enquiry into this matter: The E.M.F. of potassium 
cyanide against silver decreases from +0°34 volt for M 
solutions to —0:5 volt for M/1,000,000 solutions. Simi- 
larly, for zinc, the values decrease from + 0:045 to +0°330 
volt; for lead from +2 to --0:04 volt; for mercury from 
+015 to - 0:655 volt; in the case of iron, the values 
increase from — 0:05 to — 0:16 volt (М = gramme-molecule 
per litre). The solubility of gold in solutions of potassium 
cyanide of different strengths was determined; for all 
practical purposes the cyanide ceases to act at а dilution 
below 0:001 per cent. 


Cathode Depolarisation.—In alkaline or acid solu- 
tion, acetylene acts asa depolariser towards a platinised 
cathode. Mr. Jean Billitzer has found that when a current 
is passed between platinised electrodes in a voltameter con- 
taining aqueous acid or alkali, through which acetylene is 
bubbled, and the potential of the cathode measured against 
a free hydrogen electrode in the same acid or alkaline 
solution, ethylene, and afterwards ethane, are given off 
before the potential of the cathode has fallen to that of the 
hydrogen electrode. "With a higher E.M.F., hydrogen is 
added to the products. With platinum electrodes, the 
presence of acetylene, nitrogen, or earbon dioxide results 
in а rise in the E.M.F. required for the liberation of 
hydrogen. Electrolysis of acetylene in normal sulphuric 
acid solution with a mercury cathode leads to the formation 
of traces of alcohol. 


Eleetrical Resistanee of Steel.—The following 
abstract of a paper by Mr. C. Benedicks on the above 
subject is given in the current number of the Journal of 
the Chemical Society: Equivalent quantities of carbon, 
chromium, and other elements dissolved in steel cause 
an equal increase of hardness, and determinations of the 
resistance of a number of samples of steel containing 
silicon, sulphur, phosphorus, and manganese indicated that 
the resistance is also equally affected by equivalent quan. 
tities of these elements, and may be calculated by the 


expression 8 = 7:6 + 26:8: С, where S is the resistance in 


microhms per cubic centimetre, and = C is the percentage of 
foreign substances calculated as equivalent quantities of 
carbon. The dissolved carbon alone is of influence, the 
precipitated carbon having no effect, but the experiments 
indicate that pure steel always contains about 0°27 per 
cent. of dissolved carbon, a result in accord with many 
metallurgical analyses. The resistance of perfectly pure 
iron is hence 7:6 microhms per cubic centimetre ; this value 
is less than any directly determined, but absolutely pure 
iron has never been investigated. 


Some Phenomena of Voltaic Polarisation.—The 
current number of the Journal of the Chemical Society has 
an abstract of a paper on this subject by Mr. M. Berthelot. 
In the simple voltaic cells investigated by the author, it is 
shown that the addition of hydrogen or a reducing agent 
to the liquid at the negative electrode develops an E.M.F. 
of opposite sign, and hence causes polarisation. Thus, in a 
cell containing solutions of sodium chloride at different 
concentrations, the E M.F. fell from 0:12 volt to 0°26 volt 
when placed in ап atmosphere of hydrogen, and again rose 
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to the normal value when the hydrogen was replaced by 
nitrogen. Similar results were obtained with cells of lactic 
acid and sodium hydrogen carbonate. In an element of a 
Grove's battery, the electrodes are gaseous hydrogen and 
oxygen, and the E.M.F. is about 1:05 volts, although the 
decomposition of water necessitates between 1:5 and 16 
volts. This the author considers to be due to the forma- 
tion of platinum hydrides, the heat of formation of which, 
although variable for different states of the platinum, 
would be equivalent to about 0:6 volt. Experiments are 
also described on the polarisation effects of the addition 
of hydrogen peroxide and of pyrogallol to the different 
electrode liquids. 

The Bournemouth Tramways.—-The recent decision 
of the Court of Appeal, which was given in our issue of 
July 4, has raised in Bournemouth considerable feeling 
against the Poole and District Electric Traction Company. 
On Thursday of last week a ratepayers' mass meeting was 
held, at which resolutions were passed supporting the Cor- 
poration in their appeal to the House of Lords against the 
decision above referred to. It will be remembered that the 
right to construct a certain section of tramway was to lapse 
from the Corporation and come into the hands of the com- 
pany unless work on the same had been commenced by 
Aug. 1, 1901. Аз Major Balfour, the М.Р. for Bourne- 
mouth, explained to the meeting, under the Tramway Act, 
which was drafted for horse traction, the laying of rails 
was the accepted sign that work was substantially com- 
menced. In the case of the Bournemouth Tramway Com- 
mittee they had ordered their electrical plant and bought 
their station site before that date. The judges in the 
Appeal Court held that this was not sufficient, and hence 
their decision. The line in question is now completed, and 
was opened for service under the Board of Trade's approval 
on Monday, the 27th ult. It seems to us that the Corpora- 
tion have a strong case to present to the House of Lords 
against the handing over of the line to the company. 

British Medical Association.—The members of the 
industrial health hygienic section of the British Medical 
Association, at the combined invitation of the Chloride 
Electrical Storage Company, Limited, and Messrs. 
Pilkington’s Tile and Pottery Company, Limited, Clifton 
Junction, near M anchester, visited the works of the two 
firms on Wednesday, the 30th ult., for the purpose of 
inspecting them, and more particularly the provision and 
preventatives employed for dealing with lead-poisoning, 
and the systems of periodical examination which are 
voluntarily adopted by both firms. The visitors, among 
whom were Dr. Whitelegge, H.M. chief inspector of 
factories, Mr. Richmond, the superintendent inspector, 
Dr. Oliver, the Government expert, Dr. Glibert, chief 
medical inspector of factories of the Belgian Govern- 
ment, and Major E. M. Roe, inspector of factories, 
were entertained at lunch by the two firms at the 
works of the Chloride Company, between 50 and 60 
members of the section being present. The chair was 
taken by Dr. F. M. Bowman, of the Chloride Company, 
supported by Mr. Chas. Pilkington, of the Pottery 
Company. After luncheon the respective works were 
inspected throughout under the guidance of Mr. Grindle 
on behalf of the Chloride Company, and the Messrs. 
Burton for the Pottery Company, the visitors manifesting 
a keen interest in all they saw. | 

Coopers Hill College.—In his capacity of Secretary 
of State for India, Lord George Hamilton attended the 
annual prize distribution to the students of the Royal 
Indian Engineering College at Coopers Hill last week, 
when he made an interesting speech with regard to the 
future of the college. Touching first upon the reorganisa- 
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tion of the institution last year, Lord George said that 
during the considerable time he had been Secretary for 
India the question had perplexed him and the council as 
to what should be done with the college. Was it to be 
abolished? It was pretty clear that if the idea of abolition 
was summarily put on one side, changes must be made which 
would bring the teaching and the course of instruction up to 
modern requirements. Changes in the management of the 
staff of a great college like this were always unpleasant, and 
always painful to make, and in this connection he wished 
to say that the professors and tutors whose services had 
been dispensed with had left the college under no suspicion 
of incompetency or inability. He concluded with an 
exhortation to the students who were shortly going out to 
India to deal with the Indian people in a just and tolerant 
spirit, for he had always felt that the foundation upon 
which British rule in India rested was in the knowledge 
that we could steadily advance the material prosperity and 
improve the condition of the people of the country. 


Lighting Weaving Sheds. It is interesting to con- 
trast the report on which we commented in our last issue 
on the lighting of the Birmingham Art Galleries with the 
annual report of H.M. Inspector ot Factories (Mr. W. 
Williams) on the ventilation and lighting of weaving sheds. 
In this last report Mr. Williams comments on the difficulty 
of giving statistics of the general improvement in ventila- 
tion in the past few years, but instances the fact that in 
well-ventilated sheds the cases of faintness amongst the 
weavers have almost disappeared. “ Further evidence in 
the same direction is furnished by managers, many of 
whom testify to the improved health and increased vigour 
of the workers. Some of the operatives in one shed where 
the ventilation had been much improved volunteered the 
statement that they were now less fatigued after a full 
day’s work than they previously were in the middle of the 
day ; and in other cases managers have remarked that the 
freshness of the weavers has increased with the freshness 
of the atmosphere of the sheds. . . . There seems to be a 
general belief that cotton spinners are worn out at an 
earlier age than the workers in many industries, and that 
young workers find that employment in cotton-spinning 
rooms is extremely exacting.” The abolition of gas light 
ing in favour of electric lighting and the adequate 
ventilation of spinning-rooms would, Mr. Williams is con- 
vinced, do much to reduce the fatigue and improve the 
health of the workers. | 

Surging in Transmission Lines.—The question of 
the surging set up in electrical circuits when a current is 
interrupted is one which some years ago, when the Dept- 
ford station of the London Electric Supply Corporation 
was first opened, engaged the attention of our electrical 
engineers and professors. There is no doubt that a number 
of cables in this country, when high-voltage working was 
first introduced, had their insulation pierced by the increased 
voltage due to the surgings set up when the circuit was 
broken or made. "That such is not the case to-day is due 
to the good cables employed, rather than to the prevention 
of the surging. We reproduce elsewhere in this issue an 
interesting paper by Prof. F. G. Baum, which was read on 
June 18 at San Francisco before the Pacific Coast Trans- 
mission Association. In this instance the lines dealt with 
are the overhead wires of the large power transmission 
undertakings of California. As the voltages employed on 
these in ordinary working are often over 40,000 volts, it 
follows that when surging is set up enormous and destruc- 
tive voltages can easily be reached. The paper in question 
is well worthy of most careful reading, and its mathematics 
should present no diffioulty to any electrical engineer. One 
interesting point is that with branch lines at frequent 
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intervals on the transmission line the rise of voltage is 
limited. One also sees that the most dangerous surging 
is set up when a short-circuit is opened. It is for this 
reason that à number of transmission engineers object to 


the use of any switehes in the high-tension side of their 
systems. 


Huddersfield Tramway Report.—The report of 


Major Druitt, who enquired into the Huddersfield tram- 
way accident on behalf of the Board of Trade, has just 
been issued. The report refers to the accident which took 
place on June 28, in which three persons were killed and 
many injured. The conclusion from the report seems to 
be that the brakes provided on the cars were not ineffective, 
but that the driver had not been taught the best way to 
use the same when descending inclines. On such grades as 
those at Huddersfield Major Druitt says the correct way 
is to keep the slipper brake on all the way down and to 
regulate with the hand-brake, thus leaving the electric 
brake for an emergency. He did not think that the 
driver used the brake until he had lost eontrol. The 
inspector could not account for the negative result 
when the electric brake was applied in view of its work- 
ing satisfactorily when tested later in the evening, 
unless some temporary insulation of some contacts had 
occurred, but the accident could not have happened had 
the slipper brake been properly used down the incline. 
The inspector adds that it cannot be sufficiently borne in 
mind by managers of tramways that to drive a car down 
steep hills, steady men of good nerve, intelligence, and a 
high standard of training are required. In addition, he 
thinks definite instruction should be given to drivers in 
case of the failure of any part of their equipment, and as 
to where to find someone in authority to remedy it. Before 
the car is used for carrying passengers, he considers that a 
driver should be allowed a quarter of an hour to test his 
car, for which time he should be paid. 

The Armstrong-Orling Wireless Telegraphy.— 
The end of the London season and the closing of the 
parliamentary session always inaugurate the great goose- 
berry season in the daily papers. The first in the field 
this year is the Armstrong-Orling Company, with ite 
£185.000 of privately subscribed capital. The information 
respecting the various telegraphy and telephoning systems 
eontrolled by this company is vouched for only by the 
inventors, and is being accepted by the editors of the daily 
papers by the column. For happy insinuation and absence 
of statement of fact we have seldom seen these articles 
surpassed. The following extract is from the Manchester 
Guardian, and is, we presume, a verbatim report of Mr. 
Armstrong's statements: The instrument I have shown 
you is capable of transmitting and receiving messages over 
a distance of five miles. But then the power of this instru- 
ment may be supplemented by ‘relays,’ and whereas the 
best relay in the market—we will mention no names— 
with eight volts is equal to a transmission of 1,699 miles, 
ours, with 0-1, is equal to опе of 12,990 miles.” Have 
you actually tested it over this distance?” ‘No; but we 
have tested it by opposing to it resistance equal to that 
distance.” We presume that this system of equation will 
be universally adopted for the simple reason that it is 
quite meaningless. We shall have more to say on the 
subject if we find the shares of the company quoted regu- 
larly in the financial papers, and we would remind our 
financial friends that a Post Office license is required before 
any system of telephoning or telegraphy can be used for 
public purposes within the United Kingdom. 

Cable Rates.—Sir Edward Sassoon, M.P., presided 
over a eonference between representatives of the Liverpool 
Chamber of Commerce and the Imperial Telegraphic Com- 
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mittee at the House of Commons last week, when the 
subject of cable rates was under discussion, especially in 
regard to communication with West Africa. It was 
explained by the chairman, in welcoming the deputation, 
that private cable companies were gradually becoming more 
amenable to reason, and during the past few years there had 
been some reduction in the telegraphic rates to West Africa. 
These reductions, however, he admitted were inadequate, 
and the tariff was still very excessive, especially when 
compared with the moderate charges for cable communica- 
tion from France to the Gold Coast. The landing rights 
of the company owning the lines to West Africa would 
expire next year, and that fact, Sir Edward hinted, might 
be used as a lever to exact fairer terms. Не also advised 
that it might be well to send a deputation on the subject 
to the Postmaster-General and the Secretary of State for 
the Colonies. Sir A. L. Jones, the chairman of the Liverpool 
Chamber, remarked that the French rates were less than 
half those charged against English traders. British 
merchants would use the cable much more largely if the 
rates were reasonably cheap. Ав a result of a further 
discussion, it was resolved to write to the West African 
Direct Cable Company requesting that company to consider 
the expediency of reducing the rates to West Africa to the 
uniform charge of 2s. 6d. per word for a tentative period of 
12 months, and assuring them that such a reduction would 
conduce both to the increased earnings of the cable eom- 
pany and to the material prosperity of British trade with 
West Africa. 

Sulphuric Acid by Electrolysis.—Faraday and a 
host of subsequent experimenters have investigated the 
electrolytic oxidation of sulphur dioxide in aqueous solu- 
tion, and have found that under normal conditions one-half 
the oxide undergoes oxidation to sulphuric acid at the 
anode, the remainder appearing as sulphur or sulphureted 
hydrogen at the cathode. In 1895, however, Dr. Leonard 
Wacker succeeded in rendering the oxidation quantitative 
by the concurrent use or production of carriers of oxygen, 
such as the persulphates, or even the halogens. Mr. 
Charles B. Jacobs now finds that the same result may 
be accomplished by a judicious application of the principle 
that oxidation is facilitated by a concentrated solution and 
low current density at the anode. In Jacobs’s apparatus 
the anode is a porous composition through which the 
gas is injected in a continuous stream into the cell, and 
the anode area is 33 times that of the cathode. The vessel 
is provided with horizontal electrodes, and an interposed 
diaphragm. The porous anode constitutes a partition near 
the base of the cell, and into the lower compartment во 
formed sulphur dioxide is injected through the pipe, pass- 
ing through the previous anode and undergoing oxidation 
therein. Ап outlet is provided for withdrawal of the 
sulphuric acid when the hydrometer shall indicate that the 
desired density has been reached. A refrigerating jacket 
is provided in order that advantage may be taken of the 
increased solubility of sulphur dioxide at Odeg. C. Jacobs, 
like Wacker, finds that by continuously injecting sulphur 
dioxide, the sulphuric acid may be brought to standard 
concentration. While, as stated, the reaction, chemically 
considered, is quantitative, all of the sulphur dioxide 
being converted, the electrolytic efficiency is given as 
54 per cent.; this result is attained with a potential 
difference of two volts and a current density of 15-20 
amperes per square foot of anode surface. The above 
note is taken from an article by Mr. Clinton Paul Townsend 
in the Electrical World. 


Alternator Engine Speeds.—Mr. Edgar Knowlton 
contributes to the current number of the Lleetrival World 
a paper on engine speeds for direct-current alternators, in 
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which the question of the influence of speed on the amount 
of flywheel effect required is discussed. He shows by means 
of formule that while for ordinary power work the fly- 
wheel effect varies inversely as the square of the speed, for 
alternator driving the same effect has to vary inversely as 
the fourth power of the speed to give success. The author 
starts with the assumption that for driving two alternators 
in parallel satisfactorily, the phase displacement between 
them must not exceed 5deg. In other words, the revolving 
parts of either machine must not vary more than 2:5 elec- 
trical degrees from a mean position. It follows from this 
that with any given type of engine the weight of fly wheel 
required varies directly with the frequency of the alternator. 
In addition to preventing a too great dieplacement of cither 
alternation in one revolution, the flywheel must also be 
heavy enough to prevent а too great variation in speed 
during the interval between a change in load and the final 
adjustment of the governor for that load. Ав a rule, if 
the weight of the flywheel is enough to ensure the first 
requirement, it will secure the second requisite also, but 
the author mentions one case in which this was not so. 
The article concludes with advocacy of high engine speeds 
and of the flywheel type of alternator. According to his 
calculation, with the flywheel type of machine 20 per cent. 
is saved in the first cost of machines over others of the 
same output and size requiring a separate flywheel. He 
comments on the fact that engines are now made for 
speed which would have been considered prohibitive a 
few years ago. We think that the author is quite correct 
in this, and that in many cases the speeds are still 
prohibitive at the present time—in other words, the extra 
cost of maintenance and the reduced life of these high- 
speed engines make them most uneconomical from a 
commercial point of view. 


The Cauvery Transmission Scheme.—Under the 
heading of “The Cauvery Conceit our contemporary 
Indian Engineering writes as follows: They have 
succeeded at last in sending a ‘thrill’ from Sivasamudram 
to the Kolar goldfields, and all concerned have held a great 
* Jambooree' in consequence. In the resultant heady excite- 
ment the wirepullers have confused their book, and several 
different statements have been made as to what we are to 
expect in & few days.  Thirty-thousand volts is the 
shibboleth of one party, while another prefers the more 
presaic 4,000 h.p. If the latter had not forgotten his 
recent history of the scheme, he would probably have 
tacked on the 185 h.p. which was to have been given as 
compensation for the excess over estimate for which 
the Mysore State had to pay. However, it seems that 
no serious work is to be attempted until the arrival of 
the Viceroy in August. There may be some more pre- 
liminary trials, which, as likely as not, will kill a few 
villagers on the way, despite the rules and regulations 
promulgated. "When the population of Calcutta have to 
be safeguarded by such elaborate precautions from the 
comparatively harmless overhead wires, it is distressing 
to think of the danger of the iguorant bucolies of the 
Mysore State through whose homes a wire of such terrible 
possibilities as that conveying 350,000 volts has to pass, and 
there is а cynical brutality in the order which specifies 
that if the husbandman escapes death by electrocution he 
will probably find himself in gaol for trespass. At the 
Jambooree a gallant officer made merry at the expense of 
the croakers who had prophesied disaster. We do not know 
of anybody who challenged the ability of the originator of 
the scheme to transmit power in the manner proposed, but 
we do know of several who questioned the feasibility of 
the scheme for Mysore, and who still doubt that it will 
ever pay." Surely our contemporary does not suggest 


that the live wires go through the native homes, nor even 
that the native is used to roosting on the telegraph wires, 
and will therefore make thcir homes on the power wires. 


Disintegration and Pulverisation of Cathodes.— 
Messrs. F. Haber and M. Sack have recently published a 
valuable paper on this subject, which is abstracted at some 
length in the current number of the Journal of the Chemical 
Society. At the outset, the authors point out that the 
disintegration and pulverisation of cathodes in alkaline solu- 
tions were observed by Bredig and Habcr in 1898, and 
ascribed to the formation of alloys with alkali metals. The 
subject is now more fully investigated by observing the 
polarisation at lead and tin cathodes, and by measuring the 
potential difference between alkali metal alloys and a solu- 
tion of lithium chloride (1:56 per cent.) in methyl alcohol 
cooled by a mixture of solid carbon dioxide and ether. 
All the P.D.’s given are referred to an anode of mercury 
in contact with a mercurous oxide and a normal solution 
of sodium hydroxide. With a lead cathode in a solution 
of sodium hydroxide, pulverisation of the cathode began at 
2:4 to 2:5 volts, a Р.Р. slightly lower than that between 
sodium and the lithium chloride solution, 2:7 volts. (The 
latter is not very different from the P.D. between sodium 
and а solution of sodium hydroxide at the ordinary 
temperature.) At а lower P.D. (17 volts) hydrogen 
begins to be envolved, and the surface of the cathode is 
more or less disintegrated. Alloys of sodium and lead 
containing 4:5 per cent. of sodium are brittle, act very 
slowly on water, and exhibit the same P.D. as lead 
(0:6 volt); those with 8 per cent. of sodium and more give 
a sudden puiverisation with water. The P.D. increases 
from 1:8 volts at 8 per cent. to about 2 volts with 30 per 
cent. of sodium. The pulverisation of the weaker alloys 
is only observed for à moment when a fresh surface comes 
into contact with water, whereas the more concentrated 
sodium alloys are pulverised completely and rapidly. 
Tin behaves in the same way as lead; hydrogen is first 
evolved at 1:5 to 1:4 volts, and the metallic surface is 
etched; pulverisation begins at 2:5 to 2:4 volts. Alloys 
containing 8:6 per cent. of sodium show indications of 
pulverisation. Those with less than 6 per cent. do not. 
The P.D. between alloy and cooled lithium chloride 
solution shows a sudden increase from about 0 5 volt to 
about 1:4 volts at this point. Zincis neither disintegrated 
nor pulverised. The authors also failed to prepare alloys 
of sodium with it. Platinum, heated to redness with 
sodium and then placed in alcohol, lost several decigrammes 
of grey powdered platinum. The P.D. between frozen 
sodium amalgams and the lithium chloride solution is about 
0:7 volt less than the value found for sodium for all 
amalgams containing more sodium than corresponds with 
the formula Hg.Na. "Those containing less sodium have the 
вате Р.П. as mercury. The authors conclude that the 
dilute amalgams consist of a solution of Hg, Na in mercury. 
The measurements throw no light on the composition of 
those containing more sodium. 

The American Electro-Chemical Society.—We 
have received the first issue of Proceedings of this society 
which was inaugurated in Philadelphia in April last. It is 
а volume of some 250 pages of most interesting reading. 
We have to compliment the society on the concise way in 
which the matters dealt with by the various authors were 
presented and the interesting discussions which followed. 
The president for the inaugural meeting was Prof. Joseph 
W. Richards, Ph.D., of the Leigh University. Mr. Charles 
J. Reed is the secretary of the society, and may be addressed 
at 929, Chestnut-street, Philadelphia. Besides his intro- 
ductory remarks, Prof. Richards read à paper on “А 
University Course in Electro-Chemistry." According $e 
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his views, the student who wished to enter the eleetro- 
chemical profession had three courses open to him at 
college — i.e., the chemistry course, the metallurgical 
course, and the electrical engineering course. The 
author's views are that the course in chemistry con- 
cerns во many departments of chemical activity that 
but a very small part of it is devoted to the mutual 
relations and inter-reactions of electrical and chemical 
energy, and still less to what may be called electrical 
engineering. The graduate of this course has usually a 
very slight acquaintance with electrical subjects. A 
course in metallurgy usually differs from the chemical 
course in going leas into detail in unusual analyses, in 
containing very little organic chemistry, and in place of 
these taking up the elements of some mining, mechanical, 
or electrical engineering subjects, such as petrology, 
geology, dressing of ores, steam-engines, mechanical 
technology, and electrical laboratory. The graduate of 
this course is well equipped in chemistry, and has con- 
siderable engineering knowledge, but is no more an elec- 
trician than he is a mining or mechanical engineer. He 
is, however, in Dr. Richards’s opinion, better equipped for 
electro-chemical work than by the purely chemieal course. 
The course in electrical engineering is unsuited as a prepara- 
tion for electro-chemical work because of the very minor part 
necessarily assigned therein to metallurgy and chemistry 
studies, which must be begun early to be learned properly 
and well. It is less suited to the prospective electro-chemist 
than the metallurgy course, because of this deficiency 
Assuming that the above is a fair statement of the 
present status of those three courses, the most satisfactory 
preparation for the would-be electro-chemist has been to 
first complete the chemieal or the metallurgical course and 
then to take electrical engineering in addition—a matter of 
at least six years’ study, but a splendid combination if the 
student can devote that time. Even in this combination, 
however, some very desirable elements may be found want- 
ing, such as thorough instruction in the inter-relations of 
chemical and electrical energy and experimental laboratory 
work in an electro-chemical laboratory. There is a certain 
borderland between the two scienees, electricity and 
chemistry, which requires a very thorough understanding 
of the fundamental principles of both sciences in order to 
be properly comprehended, and hence the exploring of this 
borderland is generally left out of both the chemical and 
the electrical curriculum, because it would not be easily 
understood by the student in either course. Study and 
work in this borderland require for their proper per- 
formance and appreciation а chemical and ап  elec- 
trical training such as those who take chemistry alone 
and electricity alone usually lack, and, therefore, such 
studies are usually not to be found in either course. 
Prof. Richards’s conclusion is, therefore, that the end is 
best attained by starting with the metallurgical course, 
and modifying it to include the fundamentals of electrical 
engineering, and the study of electro-chemical subjects 
both by lectures and laboratory work. At the conclusion 
of the paper a course extending over four years is recom- 
mended, and details are given as to the way in which students 
should be occupied each term with various subjects. This 
question of electro-chemistry requires to be much more 
fully dealt with in the technical colleges in England. 


Pike’s Peak Power Transmission.— While we 
have had frequently to praise the large power schemes 
of America from an electrical point of view, there is much 
to be said for the ingenious civil engineering work which 
is done in connection with the same. An example of this 
is the work of the Pike's Peak Power Company in connec- 
tion with their reservoirs and pipe lines on the Kast and 


West Beaver Rivers. These streams are noted for their high 
falls, and they have also a sufficient quantity of water to 
make them exceedingly valuable for power purposes In 
the dam for the first station of the company, which is now 
completed, a steel-faced construction is employed. The 
structure is in length 405ft. along the cap, 220ft. length 
of base, 148ft. cross-section of base, and 20ft. cross-section 
of cap. The upper slope, being the steel face, is 50deg. 
from the vertical and the lower slope 50deg. vertical. 
The height of the dam from bed rock to the top of 
the sixteenth plate (being the spillway) is 70ft. The 
spillway is  40ft. wide, cut in granite formation, 
and passes around the north-west end of the dam. 
The granite back-fill, to which the steel plate is laid, is 
earefully laid in * dry wall" of heavy granite boulders, 
usually 20 to 80 cubic feet each, as broken by heavy 
blasting, with loose, fine granite filling the intervening 
space. The steel plate is built up of sheets 5ft. by 15ft. 
and jin. in thickness for the bottom, eight plates in height. 
Continuing, the plate is reduced in thickness to #in., and 
finally at the cap it is in. The entire sheet is riveted 
with horizontal butt straps, and 4in. by Sin. by in. angle 
bars are placed vertieally the entire height of the dam 
across each interval of 15ft. for the entire length. The 
Sin. leg of each pair of angle bars project inte the reservoir 
and constitutes a standing joint seam, with an iron liner 
jin. by 2in. riveted between the extreme outer points 
of these angle bars, thus making a thorough expansion 
joint for each section of 15ft. The bottom and end 
connection of the entire sheet is concreted into a 
deep channel-way, quarried out of bed rock, and the 
bottom terminates in two pairs of біп. by 8in. angle bars, 
which are riveted through the plates. The end connections 
are prepared in exactly the same manner, but are applied 
vertically. The quarrying of the bed-rock channels was 
carried out horizontally in each case to а point rising to 
an elevation, and thence the rise was made abruptly in 
terrace form. The entire sheet is riveted up and caulked 
in the same thorough munner as in boiler practice. A space 
of 6in. was left between the steel plates and smooth surface 
of the granite back fill. This narrow space is taken up by 
sand, gravel, and sedimentary deposit, the filling being 
applied with ample water and permitted to dry before water 
pressure was allowed to enter. The reservoir has a surface 
area of 150 acres, and holds 102,000,000 cubic feet of water. 
From the dam the water is taken through a wooden pipe 
50їп. inside diameter and no less than 23,200ft. long. 1% 
is made of llin. redwood staves fastened together with 
14іп. steel bands and cast-iron lugs. After the pipe line 
has fallen some 200ft. a change is made to a steel pipe 
29in. diameter. This finally reaches the power-house after 
a vertical drop of 1,165ft. in a horizontal distance of 
3,100ft. With such a high fall Pelton wheels become the 
most economical. With the effective head of 1,160ft. 
a nozzle lin. diameter will develop 256 effective 
horse-power. When the other stream—the East Beaver 
River—has been developed it will discharge into the 
tail race of the station in question, and the whole 
of the water will then pass on to the next station 
where some 5,500 h.p. will then be developed. At 
present, at station A there are fixed four 400-kw. General 
Electric three-phase dynamos, which are each coupled to a 
Pelton wheel. They run at 450 revolutions per minute, 
and generate 600 volts at 30 frequency. The current is 
then transformed up to 12,600 volts, and distributed by 
overhead wires to various mines within a radius of eight 
miles. We understand that Mr. R. M. Jones is responsible 
for the engineering undertaking, the details of which he 
has described in the columns of the Electrical World, 
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THE PARSONS TURBINE AT NEPTUNE BANK 
STATION. 


Through the courtesy of Messrs. C. A. Parsons and Co., 
we are able to reproduce herewith a view of the 1,500-kw. 
turbo-alternator which that firm has supplied to the 
Newoastle-on-Tyne Electric Supply Company, and which is 
now running in the Neptune Bank power station at Walker. 
We have described (vol. xxvii, p. 886) the steam-engine 
equipment at these works, but the following information, 
obtained from the paper read last week at Nordals by 
Mr. W. B. Woodhouse before the Institution of Mechanical 
Engineers, is of interest. The machine in question is 
designed for a voltage of between 5,000 and 6,000, with 
a frequency of 40 complete cycles per second at a 
speed of 1,200 revolutions per minute. Mr. Woodhouse 
proceeds to say that the alternator is direct-coupled to 
the turbine and is mounted on its own bearings ; a forced 
circulation of oil and cooling water passes round each 
bearing. The air- pump and condenser are situated 
beneath tbe turbine; the three-throw air-pump being 
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Mean total kilowatts load lll 625 1,442 
Pressure of steam at engine stop valve, pounds 

per square Inch оне ex hes ae eters 195 196 
Superheat, degrees Е. .................................... 90:5 76 
Vacuum in condenser, inches 26 27 
Pounds of steam per indicated horge-power  ...... 10:35 — 
Pounds of steam per kilowatt-hour ............... = 171 18 

T——— 


ELECTRIC PLANT FOR RHODESIA. 


The declaration of peace in South Africa will cause an 
opening out of the whole country, and will give an impetus 
to all engineering trades. While the mechanical branches 
will be largely employed in rebuilding bridges, repairing 
and relaying the permanent way of the various railways 
which have been damaged during the progress of the late 
war, yet the greatest advance will be in electrical engineering 
branches. Telegraph and telephone wires, notwithstanding 
the advent of wireless telegraphy, will be laid in all direc- 
tions to connect the various commercial centres ; but it is 
not in telephony and telegraphy alone that the progress 
will be made: improved and more rapid conveyance of 
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View of the Parsons 1,500-kw. Turbo-Alternator in the Neptune Bank Works of the Newcastle-on-Tyne Electric Supply Company. 


direct-coupled to a slow-speed electric motor running 
at 100 revolutions per minute. The circulating pump is 
direct-coupled to a 45-h.p. motor. Asa prime mover of 
electrical machinery the steam-turbine approaches the 
ideal; it runs steadily, is free from vibration, and needs 
little attention. The question of steam consumption has 
been the difficulty. In a communication made to the 
Institution of Mechanical Engineers last year, the steam 
consumption per kilowatt-hour was given for a number of 
turbines ; the figure steadily improved with the size of the 
machine. The Neptune Bank turbine bears comparison 
best with that supplied by Messrs. Parsons to Elberfeld — 
a machine of 1,000 kw. output. The figures of a test made 
at Neptune Bank are given in the table, from which it 
will be seen that the Elberfeld results are beaten. With 
units of 3,000 kw. to 6,000 kw. output, such as will be 
demanded in the near future, the turbine promises to 
outstrip all competitors. 
Steam Consumption Tests of риге Engine and Parsons Turbine. 
Slipway Parsons 


engine, turbine. 
Mean revolutions per minute. q 101:2 1,200 
Mean total indicated horse - power 1,030 — 


passengers and goods will be called for between city and 
city, and this will probably be obtained by electric power, 
whether the ordinary track or the mono-rail system be 
adopted, and electric transmission of power will be almost 
universally adopted, especially for pumping, haulage, and 
similar work, where the power has to be transmitted some 
distance. 


One of the first electric plants to be supplied since the 
war is now being shipped from England for a Rhodesian 
mining company. The whole plant consists of an engine, 
dynamo, motors, pumps, with switchboard and necessary 
cables. The engine has been built by Messrs. Robey and 
Co., Limited, of Lincoln, while the electric plant and 
pumps have been manufactured by Messrs. Ernest Scott 
and Mountain, Limited, of Newcastle-on-Tyne. From the 
views of the dynamo and pumps it will be seen that 
the dynamo, which is of 72 kw. eapacity, and designed to 
generate as its normal output 288 amperes at 250 volts 
with 750 revolutions per minute, is of Messrs. Ernest Seott 
and Co's. standard bipolar design, with undertype slotted- 
drum armature. This type of dynamo has in the past 
given the highest satisfaction both in England and the 
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Colbnies, and repeated trials have shown that, although the 
rated output is 72 kw. for temporary and emergency 
purposes, the output may be safely increased 25 per cent., 
to 90 kw. The dynamo, which is belt-driven, is in every 
respect similar to Fig. 1, and is in addition mounted on 
slide rails and fitted with the usual belt-tightening gear. 
Two sets of pumps, built by the same firm, are also being 
shipped. These pumps are shown in Fig. 2, and are of 
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of the stroke 9in. In both cases the rams are made of gun- 
metal,and the greatest care is taken to make the pumps 
thoroughly substantial and capable of withstanding rough 
usage. This set is driven by a motor designed to develop 
20 h p. at 800 revolutions per minute on a 220-volt circuit. 
Both motors are in every respect similar to the dynamo 
shown in Fig 1, and each is controlled by a suitably arranged 
starting switch fitted with automatic no-volt release and 


FIG, I. 


Messrs. Ernest Scott and Mountain’s horizontal three- 
throw mining type; in each саве the pumps are belt-driven, 
a system which the makers prefer, except for very large 
sizes, when ropes are adopted, in order to minimise the 
jarring on the motor which would occur in starting up 
under heavy load if the motors were direct connected. 


Ernest Scott and Mountain's Dynamo. 


overload preventer. In passing, it may be mentioned that 
no electric installation can be considered up to date, or 
even safe, in which modern and suitable starting switches 
are not included, as if these are not provided, there is 
always danger of breakdown to the motors, either from 
self-induetion effects in stopping, or through the burning 


The first set of pumps is designed to deliver 330 gallons of | out of the armature owing to a too high starting current. 


water per minute against a head of 80ft. through 6,000ft. 


of біп. piping. The diameter of each ram is 10in. and the mounted with the necessary switches, fuses, and instru- 
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Included in the plant is a well-arranged switchboard 


Bie, 2. - Belt Driven Pump for Mine Work, 
| 


length of the stroke is 12in , the speed being 55 revolutions 
per minute. This set is driven by a 50 h p. motor running 
at 800 revolutions per minute and working at 220 volts, 
a loss of 30 volts being allowed for in the cables between 
the dynamo and the motor. 

The second set of pumps is similar but rather smaller 
than the above. This set is designed to deliver 85 gallons 
of water per minute against a head of 500ft. through 
1,000ft. of piping, the speed being 40 revolutions per 
minute. 


ments, The current is conveyed from the switchboard 
through 2,000 yards of !*/,, bare cable, to be carried 


overhead on insulators to the shaft head, and through 


1,000 yards of '"/, heavily insulated cable for carrying 
the current. down the shaft, and through the workings to 
the motors. 

Although the generators and motors are strongly built, 


and the makers consider the risk of breakdown or burning 


out of any of the windings to be very small, they are 


The diameter of the rams is 6in., and the length sending out spare armatures for each machine in order to 
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make the chance of stoppage as remote as possible The 
mine owners have fully grasped the fact that the expedition 
and facility with which any damaged part can be replaced, 
added to the great freedom from breakdown in a well- 
ийе installation, constitutes one of the great 

vantages of electric driving. Seeing that in case of even 
such an extensive breakdown as the burning out of the 
armature of the generator, the dynamo can be stopped, 
the spare armature fitted, and the whole installation at 
work again within an hour, it is extremely doubtful if any 
with other system of driving so little annoyance would 
result from a breakdown. 


SURGES IN TRANSMISSION CIRCUITS.* 
BY F. G. BAUM. 


A paper was presented by Mr. C. P. Steinmetz at the 
annual meeting of the American Institute of Electrical 
Engineers a year ago, discussing the subject of the causes 
and probable effects of the rise iu potential over trans- 
mission circuits, but the paper was remarkably mathe- 
matical and for that reason probably did not receive the 
attention it deserved. The subject has since been dis- 
eussed by Dr. Kennelly and by Mr. Percy H. Thomas. 
These men are to be congratulated on their clear line of 
reasoning. The subject is an interesting one to us, as we 
have all seen lightning arresters fused on account of the 
sudden opening of а circuit. Ishall attempt to put the 
matter as briefly as possible, and in such a form that the 
rise in 1 which we may get under the worst condi- 
tions may be easily and quickly determined. Three cases 
will be discussed: (1) opening a line under a load or short- 
circuit ; (2) closing a high-potential line switch to charge 
the line; (5) opening a high- potential line switch to 
“deaden the line. 

(a) Opening a Line Under Load or Short-Circuit.—Let us 
consider the case of a long line with a receiver load con- 
centrated at the end. The line capacity will be assumed 
equivalent to a single capacity at the centre of the line. 
We will consider one leg of a three-phase system. The 
self-induction of one wire from the generator to the centre 
of the line—that is, up to the capacity—is L, and the 
capacity of the entire line as a condenser is C (C is the 
capacity between one line wire and neutral) A current, I, 
flows over the line and is suddenly interrupted. As is well 
known, the energy stored up in the magnetic field (due to 
the current, D between the generator and the centre of line 
is L I½. It the current is suddenly interrupted, this 
energy must flow into line condenser, since there is no 
other outlet. 
is opened, the line condenser is in series with one-half the 
line and the generator.) If V is the resulting potential 
across the line condenser, the energy stored up in the con- 
denser is C V?/ But this is the same amount of energy 
which was previously stored in the magnetic field, neglecting 
the small loss due to the current flowing over the line 
resistance in flowing over the line into the condenser. 
Therefore 

LI,- C V 


ER 1 
I-Y У-у € (=) А 1 

| JLO a) 
The current produced in a condenser capacity C by a 


n 
E.M.F. having a frequency F is equal to (applied E.M.F.) 
x C2 F. 


Comparing terms with (1) we see that 


or, 


= 2 т Е, 


1 
JLC 
in which F is the frequency of the current in the condenser. 
(1) may therefore be written 


I= VC27F. (2) 


in which F is the natural periodicity of one-half the line. 
What really happens, then, when we interrupt the current, 
I, is that the same current, having its natural outlet cut 
off, flows into the line condenser and charges the line. But 
the line condenser cannot remain charged, and, therefore, 


* Paper read before the sixth annual meeting of the Pacific Coast 
Electric Transmission Association at San Francisco. 
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the condenser discharges again into the line self-induction, 
and the energy again is in the form of magnetic energy. 
The magnetic field, then, again breaks down, giving up its 
energy to the capacity and the whole cycle is gone over 
again and again, until the resistance of the line consumes 
the energy originally stored in the line of self-induction. 
The frequency of the give-and-take of energy between the 
capacity and line self-induction is determined by the 
natural periodicity of the circuit, Е. The frequency, Е, in 
the equation (2) is therefore the frequency of the current, 
I, after this current has been interrupted at the receiver. 
If the eircuit is working normally at a frequency /, the 
current, I, changes from a frequency f to a current of 
frequency F—that is, from the normal impressed period 
to the natural period of the circuit. 
The natural periodicity of a circuit may be easily found 
from the equation 
2rF=1/V LG, 


or, F=1/2rVLC (3) 


For a three-phase transmission line we may take the 
self-induction for one-half line, for one wire, as 08 henrys 

г hundred miles, or L = :08 Н, Н being the length of 
ine in hundred miles. © may be taken as two microfarads 

г hundred miles, or C = 2 H/109 farads. Substituting 
for C and L in equation (3), gives us approximately 


F = 400/H . (4) 


(This frequency will not differ much for different distances 
between wires, because an increase in the distance will 
increase L and decrease C, the product remaining nearly 
the same. The same is true for different sizes of wire.) 
That is, a line 100 miles long has a natural periodicity of 
about 400; a 200-mile line a periodicity of 200, ete. If 
we are operating шо at 60 cycles, a 200-mile line has 
a natural periodicity of little more than three times the 
frequency of operation. 

From (2) we get the potential across the line condenser 
due to interrupting the current, I, equal to 


V-I/JC2«F (5) 


Substituting for Ç the value 2 H/105, and for Е the value 
400/H, we get the efmple equation 


- У = 200 I (approximately) (6) 


That is, the rise in potential is as a first approximation 
independent of the length of the line, and equal to 200 
times the interrupted current in amperes. If Iis equal to 
100 amperes (141 amperes maximum), and the current is 
interrupted when it has its maximum value, then 


V = 28,200 volts = 200 x 100 V2. 


Interrupting 200 amperes would give us double this rise. 
This E.M.F. will be шоро on the line E.M.F., so the 
maximum strain possible for any mterrupted current із 


Maximum strain = E 4/2 + 200I V2. 


E is the voltage between line wire and neutral, and I is 
the current in amperes interrupted. It has been frequently 
noticed that a line having been short-circuited, and the 
short-circuit broken, the short-circuit will frequently 
re-establish itself or a mew short start at some other place 
between points across which the line voltage could not 
jump. The superposition of the oscillating E.M.F. due to 
the removal of the short-circuit to the line E.M.F. is no 
doubt the explanation. We have assumed that the current 
is instantly interrupted. An arc will always be formed 
which will reduce the rise in potential. 

On account of the inductive drop over the line, it is very 
probable that the current to be transmitted over one wire 
of a long-distance transmission (100 to 200 miles) must be 
limited to about 100 amperes, unless the frequency is 
reduced below 60. Опе hundred amperes, at 60 cycles, 
transmitted over а line 200 miles long, gives us an inductive 
drop of about 50 per cent. with 50,000 volts between wires. 
The generators will probably deliver four times full load 
current as à maximum on short-circuit. A short-circuit in 
the centre of the line would, therefore, give us about twice 
full load current, so that the maximum rise in potential 
due to the interruption of the short-circuit would be about 
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56,000 volte. If the line is operating at 30,000 volts 
(equals 50,000 2 5 between neutral and line 
wire the strain would be a little more than twice the 
normal. Under certain conditions a greater rise may take 


In the above we have assumed a long trunk line with 
a receiver at the end. When the receiver current is 
interrupted, the line current is forced into the condenser. 
On our long 
tributed along the entire length, and if ther e is a load on 
at different pointe the line discharges a portion of its 
energy into the local distributing circuits, and the rise in 
potential is therefore limited. 

The amount of energy stored in one-half of a 100-mile 
line is quite small. For 200 amperes it is 


L Т?/, = m = 1,600 joules ; 


that is, 1,600 watts for one second. This amount of 
energy ean be easily consumed by the local distributing 
1 and the line relieved of excessive strains. It is 
therefore important in a long line to have the loads dis- 
tributed as much as possible, and then if we have even 
the worst condition of a short-circuit no excessive rise in 
potential will probably take place. 

(b) Closing a  High-Potential Line Switch.—On first 
closing a line switch on a dead line, a current will flow 
into the line condenser. But this current to reach the 
condenser must flow over the line self-induction, and 
energy will be stored in the magnetic field. This energy 
will then discharge into the condenser and add to the 
charge already in it. The maximum rise in potential is 
double normal working value. 


a: ut oe . 
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. Showing oscillations of potential due to тоу interrupting 150 pe phas 
Length of line about 130 miles. Line voltage 25, between neutral and line 
wire. ye I., oscillations due to interrupted current. Curve IL, generator 
impressed wave, 60 periods per second. e IIL, resultant line potential, 
Current is interrupted so as to produce maximum rise of potential. 


ay Opening Line Switch.—If we open a line switch to 
deade 


n the line, we have the condenser of the line dis- 
charging at the periodicity of the line across the switch 
termi the moment they are separated. Due to the 
charging current of the condenser, the potential of the 
line rises to its maximum working value at the normal 
frequency of the circuit. Before the switch jaws can be 
separated very far, the line potential due to the oscillatin 
current in the line will be superposed on the 1 
across the switch due to the generator. This may cause 
the аге to re-establish itself several times before the line 
is finally dead. The maximum possible rise in potential 
in this case is double normal working value. We see from 
the abowe that the most dangerous condition is brought 
about when we suddenly open a short-circuit. Curve I. in 
the figure shows the oscillating potential due to interrupt- 
ing 150 amperes on a line about 130 miles long. Curve II. 
shows the generator potential. Curve III. the resultant 
line potential. The resultant potentfal, we see, is very 
much different from the impressed generator pressure. If 
we continue to lengthen our lines until the natural 

iodicity of the circuit becomes nearly equal to the 
impressed periodicity, it is very ee that we will have 
some new problems to solve. It may be that this will 
prove the determining faetor which will limit the distance 
of transmission. It is intended to carry on some experi- 


lines, however, we usually have loads dis- 


mental work in this direction in the near future to 
determine, if possible what new problems would have to 
be met if our lines should reach а length of from 400 to 
1,000 miles. 


ELECTROLYSIS IN WATER-PIPES.* 
BY W. Н. HUMPHREYS, WATERWORKS ENGINEER, YORK. 


With the advent into this country, during the ’eighties, 
of the single-wire system of electric tramways came the 
danger of electrolytic action on underground pipes; but 
it was not until 1893 that this danger was realised by the 
gas and water authorities. Probably there are few subjects 
about which greater diversity of opinion has been expressed 
by experts; many have maintained the danger as very 
real some as illusory, and others as only a question of 
degree. That very serious damage can be caused by stray 
currents to the underground pipes is abundantly proved 
by evidence from many seurces. In America, in great part 
owing to the careless and inefficient manner in which many 
of the electric tramroads have been laid, it is a much more 
serious question than with us, and the water authorities 
there have produced a mass of incontrovertible evidence of 
the havoc wrought by this agency. Неге parliamentary 
committees have discussed safeguards, and the Board of 
Trade has devised regulations; but there yet remains con- 
siderable doubt among those most concerned as to the 
sufficiency of these regulations. As the subject has not 
been before our association, and is one that deeply concerns 
us, it may not be inopportune to bring it before this meeting 
in order to consider some of its various bearings. 

There are in this country to-day few towns of any 
importance without some system of electric traction; in 
some of the local Acts special clauses have been inserted 
for the protection of the water authorities, and to those 
clauses the author will refer generally, after ascertaining 
something about the cause and the effect produced by 
electrolytic action. In this connection, we may premise 
that we have nothing to fear from electric light installations. 
The Board of Trade requires that all conductors for elec- 
tric lighting shall be continuously insulated, and if any 
leakage occurs it can be readily detected, and it is to the 
interest of the electric lighting authorities to remedy the 
fault at once. In the case of с traction by the single- 
wire system it is otherwise, as the current is sent from 
the generating station along the overhead wire, through 
the trolley rod to the motors in the cars, thence to the 
rails, along which it returns to the generating station. If 
the whole of the current was so returned, there would be 
very little to trouble about ; unfortunately, that is not the 
case, it being one of the laws of electricity that, when an 
electric current can pass by different routes to a given 
point, the current will split up into parte inversely pro- 
portional to the resistance of the routes, the greater part 
passing by the route of least resistance, and so on. 
Although the rails are bonded by copper wires at each 
joint, and eross bonds аге also used so that they may 
convey the current with the least possible resistance, yet 
а considerable portion of this current may leave the rails and 
pass through the earth (which, when moist, is an excellent 
conductor) to the underground pipes, along which it will 
travel until it reaches a point where the rails again offer 
a route of lesser resistance. What happens in this case 
has been pithily described as follows: “ Where an electric 
eurrent leaves a metallic conductor, and passes through the 
earth to another metallic conductor, the metal of the first 
conductor is eaten away " ; where an electric current leaves 
a water-pipe the metal is pitted and eaten away in this 
manner, consequently very serious damage has been done 
to water-pipes from this cause. Ample evidence of this 
has been afforded by the discussion in December, 1900, 
by the New England Waterworks Association of a 885 
prepared by Mr. Knudson, an electrical engineer of New 
York. Mr. Knudson particularly looked into the causes 
of the defleetion of currents from well-bonded tracks to 
water-mains, and he came to the conclusion that the bond- 
ing could not, however well done, be accepted as a cure for 


: Paper read before the British Association of Waterworks Engineers 
at Leicester. 
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electrolysis ; a safeguard our own Board of Trade have 
always placed great reliance on. And to show to what a 
serious extent the subject has troubled our brethren in 
the States, a report drawn up by a special committee of the 
American Waterworks Association, and read at their meeting 
on June 19 of last year, is given in the appendix. 

These deeply interesting experiences of our American 
eousins show to what an extreme point the evil has 
extended in their country. Let us now ascertain some- 
thing about our own position. Prominence was first given, 
as already stated, to the subject in 1895, when the 
Board of Trade were desirous that Parliament should lay 
down a principle governing the amount of protection 
that should be afforded to telephone and telegraph com- 
panies who were using the earth return, and who were 
then endeavouring to secure the insertion in the various 
electric lighting and tramway provisional orders, and in 
tramway Bills, of protective clauses to prevent tramway 
companies using electricity for traction purposes, and 
electric lighting companies from using high-tension current 
on their circuits so as to interfere with the circuits of the 
telegraph and telephone systems. Up to that time the 
aetion of Parliament had not been uniform ; four special 
clauses, each somewhat diflering from the other, had been 
inserted in a similar number of Bills. In order to obtain 
uniformity, Parliament was asked by the Board of Trade 
to appoint a committee of both houses, which they did, 
and this committee was presided over by Lord Cross. 

It was not until Sir Courtenay Boyle, the permanent 
secretary of the Board of Trade, startled the committee 
and alarmed the gas and water authorities by his evidence, 
that they became aware of the danger of electrolysis. Ile 
mentioned an instance where gas and water pipes were 
eaten away by “arcing,” and a very serious accident was 
narrowly averted. This ‘ arcing,” however, as afterwards 
explained by Major Cardew, who had very thoroughly 
examined into the phenomena, was caused by the current 
supplying an electric light being deflected to a lead pipe 
and fusing it. The committee were further impressed 
when shortly afterwards Sir W. П. Preece (then Mr. 
Preece) told them that he was anxious that they should 
appreciate the question of voltage, and he went on to 
explain that “this electrical pressure formed between gas 
and water pipes is by far the most serious disturbance 
that is likely to be brought to your notice. The effect of 
it, if not checked, would be that the water-pipes or the 
gas-pipes, whichever was connected with the positive side 
of the current, would in course of time become decom- 
posed ; the constant action of the current on pipes covered 
with moisture, when it exceeds a certain voltage, means 
electrolytic decomposition, and unless some steps were 
taken to prevent this, then there certainly will be leakage 
of gas or water and possibly accident.” Evidence of this 
nature, coming from such an authority, did not fail to 
impress the committee ; moreover, Lord Kelvin also spoke 
strongly against powerful eurrents being allowed an earth 
return as being fatal to gas and water pipes. The result 
was that the committee decided to hear counsel on behalf 
of the gas and water companies. With the conclusions of 
Mr. Preece and Lord Kelvin Dr. Hopkinson agreed ; but 
Mr. Crompton, Major-General Webber, and other noted 
electrical experts, thought that the question of electrolysis 
due to leakagefrom continuous currents had been either non- 
existant, over-estimated, or exaggerated. Major Cardew, 
the electrical adviser of the Board of Trade, produced for 
the inspection of the committee a piece of lead water-pipe, 
very much corroded throughout, and showing that where 
there had been a weak place in the lead, a hole was 
eventually formed; he had no hesitation in stating that 
“the greater part of the corrosion, and the rapid nature of 
it, was due to electric current.” He had, further, made an 
interesting calculation as to the amount of metal corroded 
by a given current in a given time; for a continually flow- 
ing current of one ampere it would, he said, take five days 

eat away llb. of lead, 16} days to eat away 110. of 
opper, and 27 days to eat away IIb. of iron. Prof. 
Dewar raised the question in another form—namely, that 
it was not a question of specific electrolytic action on the 
pipe itself; but it was a graver question, as to how far 
the additional cause of corrosion, added to natural eauses 
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of corrosion, would accelerate the destruction of the pipe, 
and that the whole danger was preventable. 

The result of the evidence given caused the associated 
water companies to suggest the following clauses to 
the committee as absolutely necessary to protect the gas 
and water pipes from electrolytie action ; Clause (d) being 
copied from Section 29 of the Gasworks Clauses Act, 
1847 : „%) The undertakers shall not make use of or permit 
to be used any conductor other than an effectively insu- 
lated conductor for carrying any supply of electricity 
from or to the generating station, nor shall they in any 
manner connect or permit to be connected to earth or 
any part of any circuit, except for the purpose of testing 
or indicating ; (^) the undertakers shall employ all practic- 
able means for preventing, detecting, and, as soon as 
practicable, stopping any leakage of the electric current 
to earth; (v) the undertakers shall not use or employ or 
permit to be used or employed any gas or wager mains Or 
pipes as conduetors for the *purpose of completing any 
electric circuit, or for the conveyance of electric current ; 
(d) nothing in this order contained shall prevent the 
undertakers from being liable to an indictment for 
nuisance, or to any other legal proceeding to which they 
may be liable in consequence of generating, using, or sup- 
plying electric currents; (е) the undertakers shall com- 
pensate every person who suffers any damage by reason of 
any failure to observe the provisions of this order, or 
caused without any default on his part or on the part of 
any persons for whom he is responsible, by an electric 
current generated, transmitted, or employed by the under- 
takers.” 

The committee, however, agreed that the clauses which 
follow should be inserted in all Bills and provisional orders 
(other than those for electric lighting) which authorised 
the use of large electric currents : “ (1) The undertakers shall 
in the use of electric power under the provisions of this 
Act employ either insulated returns er uninsulated metallic 
returns of low resistance. (This clause not to apply in 
the case of railways, tramways, or tramroads in which 
the motive power is entirely self-contained.) (2) The 
undertakers shall take all reasonable precautions in 
constructing, placing, and maintaining their electric lines 
and circuits, and other works of all descriptions, and also 
in working their undertaking so as not injuriously to affect, 
by fusion or electrolytic action, any gas or water pipes, or 
other metallic pipes, structures, or substances. (3) The 
exercise of the powers by this Act conferred with respect 
to the use of electric power shall be subject to the regula- 
tions set forth in the schedule of this Act, and to any 
regulations which may be added thereto or substituted 
therefor respectively, by any order which the Board of 
Trade may, and which they are hereby empowered to 
make from time to time, as or when they may think fit, 
for regulating the employment of insulated returns or of 
insulated metallic returns of low resistance for preventing 
fusion or injurious electrolytic action of or on gas or water 
pipes, or metallic pipes, structures, or substances, and for 
minimising as far as is reasonably practicable injurious 
interference with the electric wires, lines, and apparatus 
of other parties and the currents therein, whether such 
lines do or do not use the earth as a return. (4) The 
undertakers using electric power contrary to the pro- 
visions of this Act, or to any of the regulations set forth 
in the schedule to this Act, or to any regulation added 
thereto or substituted therefor by any order made by the 
Board of Trade under the authority of this Act, shall, for 
every such offence, be subject to a penalty not exceeding 
£10, and also the case of a continuing offenee to a further 
penalty not exceeding £5.” 

The committee also agreed upon certain resolutions, 
which it may be interesting to briefly reproduce. For 
instance, they were not of opinion that it was necessary, 
in the then state of electrical science, to insist upon 
electrical tramways using insulated return conductors, as 
it would retard the development of electric traction ; 
although they were good enough to say, in another resolu- 
tion, that they regarded with apprehensien a large exten- 
sion of the system of overhead wires in crowded centres 
The danger from fusion or electrolytic action appeared 
to them to have risen from a faulty system of constructing 
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electric tramways, and their opinion was that it could be 
so reduced by improved methods of construction as to 
become a practically negligible quantity. They recom- 
mended that the Board of Trade should have power 
conferred on them to make regulations to secure the best 
у of construction ; one being that a return conductor, 
if in contact with the ground, should be of such section 
and resistance as to have no difference of potential sufficient 
to set up injurious leakage currents in the earth. They 
also said that if the regulations were altered after the hse 
of electric power had been sanctioned, the undertakers 
should not be required to alter anything, except for the 


publie safety, or unless it were proved to the satisfaction. 


of the Board of Trade that any system of metallic pipes was 
being substantially injured by the action of electricity 
escaping from the conductors; and this had to be done 
only providing that it did not cause substantial additional 
expenditure. . This was rather ambiguous wording, as 
expenditure in such a case could hardly be otherwise than 
substantial. Moreover, it left the owners of the pipes to 
part with their substance to protect themselves against 
the attacks of an insidious enemy who had come on to the 
ground at a later period. 

We now come to the regulations issued by the Board 
of Trade as a result of this enquiry, and will also take a 
glance at some of the Bills, in which restrictive clauses 
have been adopted, passed sincethatenquiry. The regula- 
tions provide for “regulating the employment of uninsu- 
lated metallic returns of low resistance; for preventing 
fusion or injurious electrolytic action of or on gas or water 
pipes, etc.” Clause 2 requires the conductors for trans- 
mitting energy from the generator to the motor to be 
insulated and known as the “line.” The return may be 
uninsulated, according to the following regulations, which, 
being important, it may be desirable to place on record for 
convenience of reference. 


Extracts from Board of Trade Regulations. 


5. When any part of a return is uninsulated it shall 
be connected with the negative terminal of the generator, 
and in such case the negative terminal of the generator 
shall also be directly connected, through the current 
indicator hereinafter mentioned, to two separate earth con- 
nections which shall be placed not less than 20 yards apart. 
Provided that in place of such two earth connections the 
company may make one connection to a main for water 
supply of not less than дїп. internal diameter, with the 
consent of the owner thereof and of the person supplying 
the water, and provided that where, from the nature of 
the soil or for other reasons, the company can show to the 
satisfaction of an inspecting officer of the Board of Trade 
that the earth connections herein specified cannot be con- 


structed and maintained without undue expense the pro- 


visions of this regulation shall not apply. The earth 
connectiens referred to in this regulation shall be con- 
structed, laid, and maintained во as to secure electrical 
contact with the general mass of earth, and so that an 
E.M.F. not exceeding four volts shall suffice to produce 
a current of at least two amperes from one earth connec- 


tion to the other through the earth, and a test shall be 


made at least once in every month to ascertain whether 
this requirement is complied with. No portion of either 
earth connection sball be placed within 6ft. of any pipe, 
except a main for water supply of not less than Sin. internal 


diameter, which is metallically connected to the earth con- 


nections with the consents hereinbefore specified. 
6. When the return is partly or entirely uninsulated, 
the company shall, in the eonstruction and maintenance 


of the tramway (a) so separate the uninsulated return: 


from the general mass of earth, and from any pipe in 
the vicinity ; Y so connect together the several lengths of 
the rails ; (c) adopt such means for reducing the difference 
produced by the eurrent between the potential of the 
uninsulated return at any one point and the potential of 
the uninsulated return at any other point; and (d) so 
maintain the efficiency оё the earth connections specified in 
the preceding regulations as to fulfil the following condi- 
tions — viz: (i) that the current passing from the 
earth conneotions through the indicator to the generator 
shall not at any time exeeed either two amperes per mile 


this re 
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of single tramway line or 5 per cent. of the total current 
output of the station; (ii.) that if at any time and at any 
place a test be made by connecting a 5 or 
other current indicator to the uninsulated return and to 
any pipe in the vicinity, it shall always be 7 to 
reverse the direction of any current indicated by inter- 
posing a battery of three Leclanché cells connected 
in series if the direction of the current is from the return 
to the pipe, or by interposing one Leclanché cell if the 
direction of the current is from the pipe to the return. 
In order to provide a continuous indication that the 
condition (i.) is complied with, the company shall place 
in a conspicuous position a suitable, properly connected, 
and correctly marked current indicator, and shall keep it 
connected during the whole time that the line is charged. 
The owner of any such pipe may require the company 
to permit him at reasonable times and intervals to ascer- 
tain by test that the conditions specified in (ii.) are com- 
plied with as regards his pipe. 

7. When the return is partly or entirely uninsulated, 
а continuous record shall be kept by the company of the 
differenee of potential during the working of the tramway 
between the points of the uninsulated return furthest 
from and nearest to the generating station. If at any time 
such difference of potential exceeds the limit of seven volts, 
the company shall take immediate steps to reduce it below 
that limit. 

8. Every electrical connection with any pipe shall be so 
arranged as to admit of easy examination, and shall be 
tested by the company at least once in every three months. 

9. Every line and every insulated return or part of a 
return except any feeder shall be constructed in sections 
not exceeding one-half of a mile in length, and means shall 
be provided {ог insulating each such section for purposes 
of testing. 

10. The insulation of the line and of the return when 
insulated, and of all feeders and other connectors, shall be 
so maintained that the leakage current shall not exceed 
one-hundredth of an,ampere per mile of tramway. The 
leakage current shall be ascertained daily before or after 
the hours of running when the line is fully charged. If at 
any time it should be found that the leakage current 
exceeds one-half of an ampere per mile of tramway, the 
leak shall be localised and removed as soon as practicable, 
and the running of the cars shall be stopped unless the 
leak is localised and removed within 24 hours. Previded 
that where both line and return are placed within a conduit 
lation shall not apply. 

In the Bristol Tramways (Extensions) Act, 1896, the 
following clause was inserted for the protection of the 
Bristol Gas and Water Companies: “22. If the comun 
desire, under the authority of this Act, to do any act whic 
shall or may render necessary the removal, displacement, 
or duplication of any of the then existing mains or pipes, 
valves, siphons, plugs, or apparatus, or other works belong- 
ing to or controlled by the Bristol Waterworks Company 
or the Bristol Gas Company, the company shall give to the 
company to be affected by such Act 14 days' notice in 
writing of such desire, iol such company shall forth with 
(without prejudice, nevertheless, to the protection afforded 
them by the Tramways Act, 1870, and subject to the 
proviso in this section hereinafter contained) make such 
removal, displacement, or duplication as may be necessary, 
and do all works incident thereto, and all expenses to be 
thereby incurred shall be defrayed by the company. Pro- 
vided always that if the company are of opinion that such 
Act does not render necessary any such duplication, the 
question as to the necessity thereof shall be determined 
by an arbitrator to be appointed by the Board of Trade on 
the application of either party, and such arbitrator shall 
also determine as to whether the whole, or, if not the 
whole, what proportion of the costs of such duplication 
shall be paid by the company, and by whom the costs of 
the arbitration and award shall be borne out without 
prejudice to any existing rights of the company or of 
either of the said companies to refer any question other 
than the necessity of such duplication to arbitration under 
the provisions of the Tramways Act, 1870. Nothing con- 
tained in this Act shall interfere with the exercise by 
either of the said companies of the powers and privileges 
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conferred upon them respeetively by any Acts or Act 
of Parliament of laying down and maintaining, and, as 
occasion may require, of repairing and altering any mains 
or pipes in and under any of the roads upon which the 
tramways may be laid or works executed under the autho- 
rity of this Act. And the provisions of the Tramways 
Ast, 1870, shall extend and apply to all works by this Act 
authorised, and to the company in respect thereof, and the 
provisions of that Act in favour of the local authority or 
the road authority shall be extended to and include each 
of the said companies." 

The question of compensation for damage to under. 
ground pipes became prominent during the consideration 
of the шш Tramway Bill in 1900. It was then 
endeavoured to obtain the insertion of the following 
clause—viz.: ** Notwithstanding anything contained in the 
Wrexham District Tramways Act, 1873, or the Wrexham 
District Tramways Order, 1899, the promoters shall be 
liable for any loss or damage to the water mains or pipes 
of the Wrexham Waterworks Company resulting from 
fusion or electrolytic action caused by any currents gene- 
rated or used for the purpose of electric traction on any of 
the tramways authorised by the said Act or order.” This 
clause was asked for because the model Bill clauses were 
considered to actually protect electric traction companies 
against any claim for compensation for any damage which 
they may cause by wilful or culpable breach of the Board 
of Trade regulations, as well as damage which, may be done 
even when those regulations were most carefully complied 
with. So long as the tramway companies take reusonable 
precautions (a widely expansive term), their liability ceases. 

The Sheffield, Birmingham, and Dublin (St. James) 
Acts, and other Acts or orders, have had special clauses 
inserted, almost identical in expression, providing for 
compensation for injury to mains by electrolytic action. 
This clause, known as the Sheffield Clause," was only 
obtained after a very stiff fight, and the usual conflict of 
opinion between the expert witnesses; and has been 
described as the outcome up to the present of the wisdom 
of Parliament on this subject. The clause says: “ Pro- 
vided that notwithstanding anything contained in the said 
Acts or this Act, if it be proved that any injury or damage 
to any mains, pipes, or apparatus of the Sheffield United 
Gaslight Company shall have resulted from fusion or 
electrolytic action caused by any currents generated or 
used for the purpose of electric traetion on any of the 
tramways for the time being belonging to the Corporation, 
nothing in the said Acts or this Act shall relieve the Corpo- 
ration from any liability to make compensation for such 
injury or damage which would have existed but for the 
passing of the said Acts and this Act.” We thus see that 
the seeds sown in the Wrexham case have borne fruit in 
the above. 

So far as it has been possible to ascertain from a search 
through the columns of the Journal of Gas Lighting and 
Water Supply, scarcely any direct damage has been recorded 
as having taken place in this country. No doubt this will 
be ascribed by many to the action of the Board of Trade 
and the great care they have exercised in the supervision 
of the construction and working of electrical tramways, 
and to some extent to the comparatively short time they 
have been in existence. That much damage may have 
been, and is being, done under the Board of Trade regu- 
lations is an opinion held by many who are well able to 
form an opinion on the subject. When the author a short 
timo ago had occasion to bring this subject before the 
Board of Trade, the Permanent Secretary stated that по 
case of electrolysis in connection with electric tramways 
working under the Board regulations directed against 
electrolytic action had been proved to them”; and it is to 
be assumed that until such time as direct evidence can be 
brought before them, it is almost hopeless to expect them 
to make their regulations more stringent. Major Cardew, 
the Board of Trade expert already referred to, has stated 
that two volts were sufficient to produce electrolytic action ; 
and Mr. James Swinburne, one of the greatest experts 
of his day, has also stated that one ampere of current 
would eat away six or seven grains of iron per hour. 
These facts are mentioned to give an idea of what injury 
сап be done. Оп the other haud, the Glasgow Corporation 
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and water departments in 1898, being anxious to know 
if any injurious effect had been produced on their pipes 
by the electric tram system, instructed their electrical 
engineer to examine the subject; and from the very able 
report made by that gentleman they concluded that there 
was no reason for alarm, their opinion being that if the 
regulations of the Board of Trade were observed and 
carried out there did not appear to be any danger of the 
pipes laid along the route being injuriously affected by 
elecürolysis. They instructed their electrical expert to 
report at once any facts or circumstances which might 


‘thereafter come to his knowledge; and after a period of 


four years it would be very interesting to know the result. 
The opinions of Mr. Wordingham, the electrical engineer 
of the Manchester Corporation, are not so sanguine, which 
may be accounted for by the fact that a period of three 
years has elapsed since the Glasgow report was made, and 
meanwhile his opinions have matured—an important factor 
in the present rapid advance of electrical knowledge. He 
unhesitatingly declares that the Board of Trade regulations 
are insufficient, and that unless their limits are substantially 
curtailed, the destruction of pipes to a similar extent as 
in America is only deferred. Prof. Perry, whose opinions 
all should listen to with respect, told the Institution of 
Electrical Engineers, in his presidential address, that if 
the tram returns were not insulated, gas and water pipes 
would suffer such harm that time alone could only show. 
He further kindly complimented gas and water authorities 
for their “ignorance " in quietly sitting still and allowing 
their pipes to be eaten away in something like 20 years 
Whilst the authorities mentioned cannot be exactly 
described as sitting still, yet their efforts, through want 
of unison, have not had the effect of gaining the increased 
protection which their vast interests entitle them to. 
What have those authorities done in the matter? The 
chairman of the Chelsea Company has stated that the 
gas and water companies were uniting in order to bring 
pressure to bear upon the Board of Trade to introduce 
some regulations under which those who eause the dam 
shall be made to bear the cost of repairing it. It would 
be interesting to know the names of the companies which 
have so combined, and what has been the result of their 
combination ; as, beyond a deputation comprising members 
of the Gas Companies' Protection Association, which waited 
on the President of the Board of Trade in April of last 
year, and whose proceedings were strictly private, nothing 
appears to be known of the result. In the case of the 
London United Tramways Bill last session, the opposition 
certainly succeeded in producing sufficient evidence to 
induce the House of Lords to place a clause in the Bill 
giving powers to the Board of Trade to impose insulated 
returns should they at any time deem it expedient to do 
so. In pursuing enquiries into this subject, it has 
become evident that individual authorities have taken 
the subject up with more or less thoroughness, but what 
is wanted is united action on the part of the gas and water 
authorities throughout the country. Whether the water 
supply is in the hands of the public or of private authorities 
is immaterial ; both must suffer. The Board of Trade will 
not alter their present model clauses until unanimity of 
action has produced evidence sufficient to justify them in 
doing so. It has been suggested by several authorities, and 
its expediency is manifest, that the gas and water autho- 
rities should unite in asking the Board of Trade to institute 
an enquiry ; or, as Mr. Hunter, the engineering director 
of the Grand Junction waterworks, has suggested, induce 
the Government to appoint a Royal Commission. How 
either of these desirable ends are to be attained might, 
perhaps, be decided if a conference between this association 
and representatives of the gas industry could be arranged. 
The remedies suggested for the evil are many ; but where 
even electrical experts are so much at variance, the ordinary 
layman can do no more than chronicle their ideas, premising, 
however, that only by entire insulation from the earth 
that is, by the conduit or double-wire system—can eleotro- 
lytic action be entirely prevented. It is too late in the 
day, however, to think of that. Daily, in all parta 
of the country, the single-wire system is being extended, 
and it is under those circumstances that a remedy 
must be found. Another means has been suggested 
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that by connecting the negative terminal of the 
dynamo to the underground pipes, the result of 
which would be to raise the whole of the electrical 
circuit, in potential positive with the pipes and the 
general earth, and when that is the case any leakage 
current passing between the electric system (including 
the uninsulated rails) and the pipes will tend to corrode 
the rails and preserve the pipes. As this arrangement is 
all right for the pipes, we may probably see no reason 
why it should not be adopted. There is also Mr. 
Wordingham’s system, a costly one, of feeding the tram- 
way system from stations or sub-stations spaced at such 
short intervals along the lines as will keep down the loss of 
pressure in the rails to a very low amount. The Ganz 
system of electric traction; the Schuckert system of 
surface-contact tramway traction, with alternating current ; 
and the Westinghouse alternating-conduit system, all 
much used abroad, are reported as free from the faults 
ascribed to the single-wire system. There is another 
system of electric traction which has met with much 
success on the Continent, and should be welcomed by 
. water engineers in this country—namely, the double-wire 
overhead system which runs the cars without rails at 
all. The rapid advancement in electrical knowledge and 
invention should cause our municipal authorities to “ са 
canny,” otherwise we may soon have repeated the process 
which we have recently witnessed of pulling up the rails 
laid for horse and steam traction in order to repiace them 
with others. 

Much more of interest might be said, particularly of 
the great amount of information collected in the United 
States; but the facts presented in this paper will amply 
suffice if they induce this association to take up the 
matter by collecting information as to the extent which 
our underground pipes suffer from electrolytic action, and 
as to the best possible means of remedying the evil. 
Those who may desire to look at this subject from an 
electrician's point of view are referred to the very able 
paper delivered, since this article appeared in type, to 
the members of the Gas Institute by Mr. James Swinburne, 
president of the Institution of Electrical Engineers. 


APPENDIX. 


Report of Special Committee of the American Waterworks 
Association on Electrolysis. 


A very large number of mains and service pipes have 
been already actually destroyed by the stray return 
currents of electric railways operating under the single 
trolley system, many instances of such destruction of pipes 
by these currents having been reported from practically 
every city where the single trolley system has been in use 
for any considerable length of time. Even where the 
action is too slow to be immediately discovered, the life 
of mains and service pipes is inevitably greatly shortened, 
and their value thereby necessarilv proportionately increased. 

2. In the single trolley system, no matter how large the 
capacity of the return feeders, nor how good the bonding 
of the rails, and even when the continuous rail is used, 
some electric current will, under the law of divided 
circuits, flow along the water-pipes, the amount of this 
current bearing the same proportion to the total current 
used that the conductivity of the return path of which 
the water-pipes form a part bears to the total conductivity 
of all the return paths offered to the current. As neither 
the rails nor the pipes can practically be insulated from the 
soil in which they are laid, the proportion of current 
conveyed by the pipes is considerable, even with the best 
track bondage known to modern science, including the 
welded joint. 

5. The electric current, once on the pipes, must leave 
them to return to its source—the generator; and when- 
ever the current leaves the pipes to pass through the 
soil, the pipes are damaged. 

4. Electrolysis also results from differences in potential 
between water-pipes and any other underground metal con- 
ductor, such as gas-pipes, and as long as the return current 
is not entirely removed from the earth such action will 
continue. 

5. The extent of the electrolytic injury at any point 
is directly proportionate to the number of amperes of 


current leaving the pipe. 
ence of potential is su 


The smallest measurable differ- 
cient to produce electrolysis. 
6. A cast-iron water-main is not a continuous electric 


conductor, and its joints offer very much higher resistance 


than an equal length of plain pipe. 
7. The inevitable effect of any resistance at the joints is 
to cause a part of the current carried on the pipes to be 


shunted around the joint, either through the soil on the 


outside or through the water on the inside, or by both 
ths. 

Ps. Wherever the current leaves the pipe to pass around 

the joint, either outside or inside, or both, the pipe is 

injured. The action of à fraction of an ampere flowing 

around successive joints will in time do great aggregate 

damage to any cast-iron main on which it flows. 

Your committee is convinced, after careful consideration 
of reliable data on the subject, that there is no known 
practical method by which owners of underground pipes 
can protect them against electrolytic injury from single 
trolley currents, but that there are two methods of operating 
eleetric railways by which the return currents can be kept 
out of the ground—namely, the conduit system, as in use 
in New York City and in Washington, D.C., and the double 
overhead trolley system, as operated in Cincinnati, Ohio, 
and on the suburban lines in the district of Columbia. 
The conduit system is more expensive to construct, and is 
peculiarly adapted to the larger cities. The first cost of 
installing a double trolley system would be little greater 
than: that of a single trolley system for the same service ; 
while the cost of converting an existing single trolley 
system to a double trolley system would be trifling, as 
compared with the enormous interests endangered by the 
single trolley system. Ten years’ experience with the 
double trolley in Cincinnati proves that that system is 
entirely practical, possesses many advantages over the 
single trolley, is more economical in operation and main- 
tenance, and that it completely stops the injury to the 

ipes. 
й Yous committee therefore respectfully makes the follow- 
ing recommendations : Street railway companies should be 
compelled, as are electric light companies, and all other 
electric power companies, to provide a complete metallic 
circuit for the current, absolutely insulated from the rails 
and ground. This will keep the return currents out of the 
dicis and off the pipes, and can be accomplished either 

y the conduit system or by the double trolley overhead 
system. 

2. No connections by which a current is carried to the 
pipes, or induced to flow thereon, should be allowed from 
pipes to rails, or to other return conductors ; and no other 
alleged remedy which permits the mains to carry any 
portion of the eurrent, should be countenanced by those in 
charge of waterworks plants. Even the failure to prohibit 
or to protest against such eonnections might be construed 
by law to be a tacit consent on the part of the water- 
works management to the use of the pipes as conductors, 
and might relieve the electric railway company from 
responsibility for the injury which would inevitably result 
if the mains were allowed to convey current. 

In the further discharge of the duties for which it was 
appointed your committee respectfully submits for your 
approval the following preamble and resolutions as an 
expression of the attitude of this association on the 
question of electrolysis: Whereas, the report of the special 
committee on electrolysis shows that wherever the single 
trolley system is in use а portion of the return electric 
current will flow on the water-pipes, and that whenever 
water-pipes become positive to rails or gas-pipes, or other 
underground metal structures, the water-pipes are injured ; 
and that whenever water-mains, whether positive or nega- 
tive to the rails, convey electric current, they are liable to 
injury thereby, near the joints; and, whereas, it further 
appears from the said report that there is no known 
practical method by which owners of water-pipes can 
protect themselves against electrolytic injury resulting 
from the operation of single trolley cars, but that electric 
railways may, by means of the conduit system or of the 


double overhead trolley system, be operated successfully 
and economically and without any injury to the water- 
pipes; now, therefore, be it resolved: that the American 
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Waterworks Association, as & national organisation, here- 
with unanimously maintains that street railways have no 
right to so operate their cars as to cause injury and 
destruction to pipes; and be it further resolved: that 
street railways now operating under the single trolley 
system ought to be required to remove their return 
eurrent from the ground; and that if they continue to 
operate by current transmitted from the power station to 
motors on the cars, they should be required to provide a 
eomplete metallic circuit of sufficient capacity to convey all 
the eurrent, and in a manner to absolutely insulate it from 
the rails and from the earth. 


amamma RE ат — 


SOME NOTES ON ELECTRICAL ENGINEERING 
PRACTICE IN EUROPE AND AMERICA.* 
BY JOHN DENHAM, MEMBER. 


At very short notice I have been asked to furnish a paper to be read 
and discussed before this local section dealing with clectrical matters 
which I came across during my recent tour through Europe and 
America. This paper must necessarily be very incomplete, as my 
time has been largely taken up since my return with official reports, 
etc., and I have not had time to sort out the large amount of different 
data eollected. Being much interested in eentral.station working and 
the transmission and utilisation of electrie powor, I visited many 
modern stations and a few ancient ones. 

The plant installed at Shepherd's Bush for the Central London 
Railway is made by the Gemeral Electric Company of America. It 
consists of six three-phase generators, each of 850 kw., 5,000 volts, 
25 periods, driven by Allis’s cross-compeund engines with Corliss gear, 
speed 95 revolutions. Considerable difficulty has been found in 
running these sets in parallel, and it is not usually done. Three-core 
cables convey the high-tension current to different sub-stations, where 
it is transformed down by 300-kw. air-cooled transformers to 330 volts, 
and works rotary converters of 900 kw. running at 250 revolutions, 
and giving 500 to 550 volts on the direct-current side. The section 
of line nearest the station is fed from rotaries located in the power 
station. The rotaries work well, and are very small for their output. 
Each train, consisting of seven cars, was originally hauled by an 
electric locomotive of about 500 h.p., there being four motors 
built direct on the axles. There was, however, considerable 
trouble experienced with the vibration which was communicated to 
the tube tunnel and thenee to adjacent buildings. It has now been 
. decided to abandon the direct-driven axles, and use single-reduction 
motors fixed to passenger cars instead of separate locomotives, and 
some of these are already in use. It is found that the weight is 
lessened (the motors being smaller) and the tractive effort and the 
vibration much reduced. The tube and track is arranged so that the 
stations are on the top of a rise, there being a grade of about 1 in 40 
down on either side. This has the advantage that trains entering a 
station run up the incline with their own momentum, and it needs 
but little current for restarting, as the train on leaving is at once on a 
steep down grade. An elaborate system of electric lifts, each holding 
50 to 60 people, is installed at each station to convey passengers to 
and from the surface, and I was informed that 25 per cent. of the total 
power is required for this particular service. 

Many of the London lighting stations are changing over from 
220-volt three-wire system to the 440-volt, and as they ате using the 
origina! cables, there are numerous serious breakdowns constantly 
happening. The tendency now is to build high-tension polyphase 
geuerating stations on the outskirts of London, and use the present 

nerating stations as sub-stations and centres for distribution. The 
Metropolitan Electric Company have already built a large station for 
this purpose at Willesden, but I did not see it. At Hampstead 
single-phase alternating current is in use, and although the alternators 
and engines are of different patterns and manufacture they run well 
in parallel. The synchronising is done by spots painted on the poles, 
which, when lighted by alternating arcs, imdicate to the engine driver 
whether the incoming set is rünning too fast or too slow. This plan 
works well, but as it often happens that a new set has to be run up 
during daylight, the spots cannot be seen very clearly in the con- 
flicting light. At East Ham three-wire 480 volts lighting system has 
been adopted, mainly to enable the same generators to be used either 
for lighting or traction, but not simultaneously, of course. Difficulty 
is experienced in getting 240-volt lamps of efficient make and having 
a fair life. 2 

I joined the Institution of Electrical Engineers on their trip to 
Germany. We reached Hanover on a Sunday, and were invited toa 
banquet the same evening. The city electrical engineer presented 
each of us with a little insulator as a memento. We did not know 
whether it was intended for an ash-tray or а mustard-pot, but finally 
it was put to the satisfactory use of a liqueur glass. From Hanover 
we proceeded to Berlin, and went over numerous works and power 
stations. Some of these were equipped with obsolete machinery, but 
the one that attracted my particular attention was at Moabit. There 
were three magnificent sets, cach consisting of Sulzer horizontal 
double-tandem triple-expansion engines of 4,000 h.p., coupled to 
gigantic three-phase alternators of 3,000 kw. 6,800 volts, running at 
83 revolutions, periodicity 50. After inspecting this station in com- 
pany with the members, і was privileged to return the following day, 
aud examined it with more attention. Three sets were running in 
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parallel on about two-thirds full load, and at mr request the 
engineer-in-charge was geod enough to transfer the load from 
one to another, synchronise, and, in other respects, prove how 
perfectly the plant was under control. The synchronising current 
was very smali, and the sets ran perfectly in parallel, notwithstanding 
their very low speed. The result was largely, if not entirely, due to 
the system of damping coils inserted in the laminated pole-piecee. 
These consisted of a nuniber of bare copper rods about Jin. diameter 
sunk just below the level of the iron of the pole-pieces, and these rods 
were all short-circuited at the ends by a rectangular casting. This 
casting also acts as a flange to hold the exciting coil in place. Each 
field pole is removable separately sideways, so that & burnt coil Can be 
readily” replaced. As regards the stationary armature it was of the 
utmost simplicity and practically indestructible. The laminated 
plates of which it is built up have rectangular slots punched out 
very closs to the periphery (a slit being afterwards cut through), а 
rectangular tube of micanite about jin. thick is pushed into the 
slot, and a copper bar is inserted into the tube. The micanite 
projects a couple of inches beyond the oore to prevent surface leakage, 
id as there are no convelutions there ean be no internal short- 
circuits of coils. The copper bars are coupled at the ends by 
suitably shaped connectors of oopper strip. Being sueh large 
machines the solid rods are capable of yenerating the full pressure 
of 6,800 volts, and it seems impossible that such a machine eould 
break down electrically. 

By the courtesy of the Allgemeine Eleotricitats-Gesellschaft, I was 
enabled to meet Prof. Dobrovolsky and to have certain points 
explained upon which 1 was not clear. Chiefly among these was the 
question of damper windings. It seemed to me that if eddy currents 
were induced in them sueh currents meant wasted horse-power, and if 
no ourrents were there, wKat was the object of the coils. It was 
explained to me that if alternators fitted with the damping eoils and 
driven by engines (or turbines) having a uniform torque were run in 
parallel, there would be no eddy currents, and consequently no waste of 
power. The coils would simply be idle. But if the prime movers were 
not of uniform torque, eddy currents would be generated ín proportion 
to the tendeney to get out of step, which would hold the machines 
in phase. The worse the engine the more work would be thrown on 
the coils. The coils, therefore, though being located on the electrie 
generator would really be acting as an additional flywheel to the 
engine. A very ingenious boosted rotary was at work in the Moabit 
station. Naturally, a drawback in using an ordinary rotary is that 
the ratio of transformation from alternating current te direct is fixed 
once for all. Therefore, in case of a heavy load on the direct side of 
one rotary, it would be necessary to raise the alternating voltage, 
which might be inconvenient to other lightly loaded rotaries fed from 
the same source. This difficulty appears to be overcome by a method 
patented by Dobrovolsky, which consists of an ordinary rotary coupled 
on the same shaft to a booster provided with a shunt-wound field 
magnet. The polyphase current (in this case six-phase) was fed to 
six rings. From each ring a certain number of convolutions were taken 
round the booster armature and then coupled to six points on the 
armature windings of the rotary proper. Тһе booster windings and 
pole-pieces would be suitable in number to the periodicity employed. 
Now the action is as follows: if the field magnets of booster are not 
excited, the polyphase current is converted to direct in the ordinary 
manner and in the ordinary ratio of voltage ; but if the field coils are 
excited in one sense, they add volts (due to the booster windings 
passing them av the proper periodicity) to the incoming alternatin 
current, and if the fields are exeited in opposite sense, the indu 
voltage opposes that incoming. By this means a considerable varia- 
tion—about 15 per cent.—can be obtained on either side of the 
normal. 

The Allgemeine Electricitats-Gesellechaft showed the members all 
over their works, and treated them in a royal manner, and gave every 
facility for investigating any process that was going on. The 
eee members were much struck with their enormous erecting 
and machine shop, which measures 650ft. by 350ft., and which 
is provided with about a dozen electric overhead cranes. All the 
machine tools are driven by three-phase motors, and there is not a 
belt to be seen in the whole shop. One lathe of the horizontal pattern 
was capable of dealing with work up to 3dft. diameter. An additional 
5,000-kw. generator was being constructed in the works for the Moabit 
station. Half of the armature was standing vertically in the shop, 
and in walking under it one felt as if passing under a railway arch, 
so huge were its dimensions, We were shown various high-tension 
experimemts similar to those of Tesla, but with a mercury jet 
interrupter, and although a lin. sheet of glass was 8 
. I was not much impressed with this exhibition, as 20 years 

efore I had seen a block of glass no less than 2in. thick which had 
been punctured by an induction coil spark. А good exhibit of the 
Nernst lamp was on view in Berlin. (I also saw the same lamp in 
London and Buffalo.) There scems to be a difference of opinion about 
the peculiarities of this lamp. In Berlin I was told it would work on 
an alternating or direct current circuit, and that its life was between 
200-500 hours; efficiency, 1:4 to 1:5 watts per candle-power. For the 
large-sized lamps, an iron resistance to steady the current is enclosed 
in a glass tube to prevent oxidisation. For ilis small sizes a platinum 
resistance is used. A temperature of about 600deg. F. is required 
before the filament becomes a conductor, and this is usually attained 
in from 10 te 50 seconds. In London I was told that the life of the 
lamp was not determined, but that it was about the same as an 
ordinary incandescent lamp. I was also informed that it weuld not 
work on an alternating circuit, and that when used with a direct 
current, its polarity must uot be altered once it was started up. Two 
kinds of lumps are manufactured, one with an autematic heater and 
the other without. Of course no vacuum is required, and it is very 
interesting to blow out a lamp. If fitted with self-lighter it restarts in 
a few seconds; if not, it must be relit with a wax match or spirit lamp, 
I arranged for a few hundred lamps, automatic and otherwise, of 
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16 c.p. to be supplied to the C. G. R., but up to the present they 
have not been received here. When they arrive I shall be very 
pleased to show them to anyone interested. 


ELECTRIC TRAMS. 


In Berlin and Hanover electric trams are running which take power 
from an overhead system when outside the town, and from accumu- 
lators they carry when within the city limits. The cells are 
Md from the trolley wire. In Naples the trolley wire has an 
insulated strip on its upper surface to obviate the use of wires. 
This strip appeared to be sufficiently flexible to follow the vertical 
movements of the trolley wire. It seems to be successful, though I 
hear that in other towns where strips of wood have been tried, the 
system has been abandoned owing to the difficulty of attachment and 
to the tendency of the strip to twist round. e present English 
practice as adopted in London, Glasgow, Portsmouth, and other towns 
18 to have double-deck cars with a pedestal trolley, but with no to 
roof. In passing under bridges the trolley pole is sometimes horizonta 
and the live wire within reach. It seems strange that the English 
conservatiem, which prevented the early adoption of the overhead 
trolley wire, owing to its danger, should have now gone to the other 
extreme and sanctioned the universal use of cars with ex upper 
seats; because in the event of a trolley wire breaking and falling on 
& passing car, or of any other wire hanging down over the live con- 
ductor, the risk to passengers seated above would be very consider- 
able. The American cars are practically all single-deck, either on 
four-wheel trucks or bogies. In New York the original cable conduit 
has been converted te an electrical system, and there is а splendid 
service along the principal streets of the city, the cars having but а 
few yards headway. ere are a few accumulator cars in use, and 
still а few horse cars running im the lower part of the city. There is 
an excellent run between Buffalo and Niagara—about 30 miles—where 
lo 19 cere are used. Outside the town they run at a very high speed, 
probably 45 miles an hour in some places. 1 very fine piece of engi- 
neering is the line between Lewiston and Ni , where the track is 
cut out of the solid rock and follows the Niagara River gorge for 
several miles. | 

At the Glasgow Exhibition there was a fine exhibit of machinery, 
but nothing particularly novel. Willans and Robinson exhibited 
some direct-coupled tramway generators of about 1, 200 h.p. each, and 
most of the English engineering firms were well represented. An 
entirely new type of engine was on exhibition, but I did not see it 
work. The principle is as follows: there are two cylinders, one called 
the expansion cylinder and the other the working cylinder ; the 
upstroke of the piston causes air to be compressed in the cylinder, and 
at the proper moment a charge of pulverised coal is injected, combus- 
tion takes place, and a working downward stroke is performed. It is 
claimed that the combustion gives a more gradual rise of pressure than 
in gas-engines, and a more even turning movement, 

n August I went across to America to join the convention of the 
American Institute of Electrica] Engineers. Several of the existing 
New York power stations are located in the city itself, and owing to 
lack of water work non-condensing. The Edison three-wire 110-voit 
system is practically universal, and one does not sec any 220-volt 
lampe. The arc lamps in the streets are chiefly of the original Brush 
or Thomson-Houston pattern, and often on wooden poles, and they 
do not compare as d nds steadiness, brilliancy, or neat appesrance 
with the Brockie-Pell lamp, now almost universal in England. I must 
here mention, however, that the very worst arc lighting I saw was in 
the city district of London, where Brush lampe are installed and fitted 
into lanterns with corrugated glass panes. These corrugations may 
be of the correct shape to give a theoretically perfect distribution of 
light, but unfortunately the ribs collect the dust to such an extent 
that the actual light given off is very poor in quantity and very 
unsteady. The new lig ting and power stations Tor New York (to 
replace those in the centre of the districts) are located on the eastern 
side of the city, and at the water's edge. The first one visited was 


that of the New York Edison Company, not yet working. This, when 


complete, will be the largest steam-power station in the world. There 
will be 56 boilers (Babcock and Wilcox type), in two tiers, capable of 
working up to about 100,000 Bp. The engines are vertical, 16 in 
number, three-cylinder compound, made by the Westinghouse Com- 
y, are each of 9,000 maximum horse-power or 5, economica] 
orse-power, and arranged to work with superheated steam. The 
Westinghouse generators, direct coupled to engines, are three-phase, 
6,600 volts, maximum output 4,500 kw., speed 75. At present but 
two sets are being erected, and eight more are being built. The station 
is bin with four steel smoke stacks, brick lined, 17. in diameter, 
and 150ft. and 200ft. high above grates. The engine-room is neces- 
ui iod immense height, and the floor space measures 272ft. by 118ft., 
which works out at *6 of a square foot per horse-power. 

The next station visited was that of the Metropolitan Street Rail- 
way Company. Here Babcock and Wilcox boilers to the extent of 
21,000 h.p. are installed, cight Allis vertical cross-compound engines 
are erected (three more are under order) each of 6,000 maximum 
horse-power, The generators are of the General Electric Company, 
6,600 volts, three-phase, 3,500 kw., 75 revolutions, 25 cycles. This 

lent is running. From there we went to the Manhattan Street 
ilway Merc power-house, where provision is made for 
52,000 h.p. of Babcock and Wilcox boilers; eight compound engines 
of Allis manufacture, combined vertical and horizontal cvlinders, each 
of 12,000 maximum horse-power. Each engine will drive a 5,000-kw. 
11,000-volt threc-phase Westinghouse generator. There was only one 
set being erected at the time of our visit, but we were all more or less 
staggered at the gigantic size of the generators. The revolving field 
was 52(. in diameter, and the external diameter of the armature 
44ft. Two other smaller stations were afterwards inspected. That of the 
Brooklyn Edison ра had four 1,000-h. p. engines, each driving a 
Westinghouse pst; ase alternator of 750 kw., 6,600 volts, 94 revolu- 
tions, 25 cycles ; the Bay Ridge Brooklyn station had two engines 


of 6,000 h.p., one of 2,500 h.p., and one of 1,500 h. driving ne- 
rators, two of 2,850 kw., one of 2,000, апа one of 1,000, end 
phase 6,600 volts, “ cycles. It is interesting to 3 that whether 

e power station is for lighting or power purposes the generators are 
troc phase. usually 25 cycles, and 5,600 volts seems to be a standard 
both in America and Germany. Probably this pressure is the highest 
that is producen when using solid co bars in the armature, and 
when the generators are of about 3 kw. The largest machine, 
5,000 kw., is for 11,000 volts for probably the same reason. There is 
very little difference between the 3 built by the Westing- 
house, the General Electric, or the German companies. They all havo 
stationaryarmatures with solid copper bar conductors and revolving field 

ets. The shapesof the armature slots vary slightly, some beingoval, 
and others with parallel sides, in which case the conductor is held in 
with wooden wedges. The Germans prefer narrow armatures of large 
diameter, the Americans wider and smaller. The switches for dealing 
with high-pressure and heavy currents are of the oil submerged pattern 
operated either by compressed air or by motors. The motors wind up 
a spring, which is suddenly released, thus causing a very quick break, 
or rather & series of breaks, under oil. Overl circuit breakors are 
used; no fuses. Three-core paper-insulated cables are favoured for 
underground work up to 11,000 volts. It is not unusual to find trans- 
formers in use which step down from 11,000 to 550 so as to give 
550-600 volts direct current through rotaries for tram service. 

After visiting the Orocker- Wheeler works at Ampere, and staying & 
short time at Albany, we reached the works of the General Electric Com- 

ny. Here we saw all the various kinds of plant in process of manu- 
Беата, inoluding generators, directand aera i current transformers, 
switchboards, arc lampe, right down to lampholders and one-ampere 
fuses. Most of the apparatus was identical with that we had already 
seen in various power stations, but we had better opportunities of 
examining in dicite switches, etc., at close quarters, One novelty 
noticed was the winding of field magnets with bare copper strip put on 
edgeways. А high-speed experimental car, driven by three-phase 
motors, was running оп а short experimental track in the works. It was 
only working at about 500 volts, but the idea was to have 10,000-volt 
lines, and the three wires being one above the other at the side of 
the track, and carry transformors on the car. An electric train on the 
multiple-unit system, where the movement of the master controller 
operated electric switches simultaneously on all the other cars, so that 
all the motors on the cars were working under the same conditions, 
was shown in motion. 

From Schenectady a special train took us to Buffalo. As this city, 
including the Pan-American Exposition, obtains its power for all 
electrical purposes from Ni Falls, I will describe that station 
first. At the new Niagara Falls power-house, 10 5,000-h.p. two- 

hase generators, built by the Westinghouse Company, are installed. 
ese are of quite unusual pattern, having vertical shafts, stationary 
armatures, and umbrella-shaped revolving fields. The turbines that 


: drive these machines are on а level with the river bed, the vertical 


shafts therefore being about 170ft. long. Each generator runs at 
250 revolutions and gives two-phase currents at 2,200 volte. The 
general scheme is as follows: for loval service, such as lighting ane 
trams, and for manufacturing industries, such as aluminium, calcium 
carbide, carborundum, lead reduction, and many others, to a total of 
17,000 h. p., the 2,200-volt current is supplied direct and transformed 
to the various kinds of current and pressures as required at the 
different factories. The transformations are made by static trans- 
formers, rotaries, or two-phase motors driving generators, thus any 
voltage, direct, alternating, and any phase, can be delivered. For 
intermediate distance transmission the 2,200-volt two-phase is trans- 
formed to 11,000 three-phase and sent direct underground, and finaļiy 
transformed to two-phase and down to 2,200 volts as originally del- 
vored—total 11,500 h.p. For long-distance transmission such.as to 
Lockport (28 miles) and Buffalo (26 miles) the 2,200-volt current is 
transformed to three-phase 22,000 and run overhead—total, 20,000 h. p. 
The switchboard in the power station has two sets of bus bars wi 

five machines on each; these bus bars can be paralleled if desired. 
The switches are pneumatically controlled. The mossuring instru. 
ments are of a novel pattern, being of a revolving disc type on vertical 
spindle; the pressure or current is marked on the edge of disc, and 
comes into view through a small window on face of the board. A new 
synchronising deviee is adopted, which consists of a large dial upon 
the face of which a hand revolves either one way or the other, depend- 
ing upon whether the #hcoming machine is going too fast or too slow. 
I was not able to ascertain the connections, but it worked very well, 
as we could see from the way in which а new generator was run up. 
No written description can give an adequate idea of the immensity of 
the mechanical, electrical, and hydraulic engineeri skill that 
has been brought to bear upon this п plant with such satis- 
factory results. When one descends ps lift to the ditferent 
galleries and finally reaches the level just above the turbines and feels 
the vibration and hears the rushing of thousands of tons of water just 
beneath one's feet, one recognises the terrific power that is being dealt 
with. The cables from the 'bus bars pass underground through a tunnel, 
where they are suspended on hangers, to the transformer-house, where 
they are connected to seven зара transformers each of 1,875 kw. 
capacity. They are about 121. high and 8ft. diameter, are oil 
insulated, and have a cold-water supply laid on which is allowed 
to run to waste—there is plenty of it. These transform from two- 
phase 2,200 volts to three-phase 22,000. Before the high-tension 
eurrent leaves by the overhead lines it passes through various 
lightning arresters of the Wurtz, dise, and other patterns, and 
through large choking coils. I happened to be in the place when 
the lines were repeatedly struck, but no damage was done, though 
there was a- brilliant display of fireworks and much noise. The 
extra high-tension switches have breaks of about 5ft., and are coupled 
together in sets of three. There are three three-phase lines to Buftalo, 
two of copper and one of aluminium. The latter is not so neat as the 
copper, but I understand that the saving in cost by its use was 123 per 
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cent. The joints are made mechanically. The lines are run on 
insulators fixed to wooden poles, and the wires are spiralled. A 
telephone line is run on same poles for 26 miles, and speech is quite 


easy. The loss of potential en the lines at full load is 3 per cent. 
The line is tappe for a branch to Lockport, where 1,000-h.p. 
rotary feeds the trolley lines, and 300-h.p. rotary a three-wire 


220-volt system for lighting. At Tonawanda, some 2,000 h.p. is also 
tapped from the lines for trams and arc and incandescent lamps. The 
lines continue to Buffalo, where there is a sub-station, in which seven 
2,250-kw. transformers, one spare, reduce the 22,000 to 11,000; the 
11,000 three-phase is sent by scven underground feeders to various 
sub-stations in Buffalo. The 22,000 is reduced to 11,000 because the 
engineers were not sure of the effects that would be produced by 
having the кш pressure оп ап underground network. Each cable 
carries 4,000 h.p., is lead covered, and laid in concrete. One sub- 
station in Buffalo receives the 11,000 volts, transforms it down to 
about 310, when rotaries of 750 kw. each deliver 550 volts for trolley 
line work. There is no complication, all the transformers are 
paralleled on both high and low tension sides, and all rotaries are in 
parallel on both three-phase and direct-current sides. The sub-station 
^ 90 small and compact considering that it deals with some 

The Buffalo Company's lighting station receives its 11,000-volt 
current, transforms it down and passes it into some dozens of three- 

hase 200-h.p. synchronous motors. Each motor has two 125.light 

,000-volt direct-current Brush arc machines coupled direct to it. 
These motors are started up (without exciting current) by inserting a 
choking coil in the main circuit, and letting eddy currents be 
generated in copper rings round the pole-pieces. When in step they 
are suitably excited. These machines make a considerable noise in 
getting up speed. Some 3,000 arcs are fed by these machines. In 
the same station isa huge 1,200-h.p. three-phase motor (the largest 
yet built) driving a pair of direct-current generators, each giving 
2,665 amperes at 150 volts at 375 revolutions. This supplies the 
low-tensien three-wire system. The same station contains numerous 
other rotaries, also three-phase to direct motor-generatore. The Pan- 
American Exposition absorbs 5,000 h. p. for lighting purposesand motors. 
A branch from the 11,000-volt sub-station is run to a bank of 19 250-kw. 
air-cooled General Electric transformers, which reduce it down to 1,800 
volts for distribution about the grounds. It is further reduced or trans- 
formed to direct as required for various purposes. About 300,000 lam 
were installed at the exhibition, but not all on at once. For the 
decorative electric illumination of the various buildings 65,000 8-c. p. 
clear-glass lamps are employed. This is the first time lamps have 
been run in any number at such a low periodicity as 25 cycles. It is 
important to note that no flickering was appreciable to the eye. 
The decorative lighting was most effective. A the princi 1 build. 
ings, domes, and the great electric tower were lighted right round, 
во that the full effect could be seen from any point of view. 
The method of lighting was novel, and gave а very grand effect. 
At а certain hour in the evening, most of the outside lamps 
being out, the whole of the 65,000 lamps over the various 
buildings came up all together and very slowly, at first dull 
red, then brighter red, then dull yellow, then bright yellow, and. 
finally, up to full power. This never failed to rivet the attention of 
thousands of people, and was probably the most attractive feature in 
the whole exhibition. The electrical arrangement for carrying this 
out was very simple. It was merely a large water resistance inserted 
on the 11,000-volt side, suitable plates being gradually lowered into 
the liquid until finally the resistance was short-circuited. This had 
the additional advantage of giving the generators and turbines time 
to get into their stride, as even with a large plant likethat at Niagara 
the sudden turning on of 65,000 lamps might lead to trouble. 

All the large American electrical firms were well represented at the 
exhibition, especially the General Electric Company and the Westing- 
house Company. The former exhibited a constant-current transformer 
designed to feed a number of alternating enclosed arcs in series. It 
worked well A novelty also shown by them was an enclosed arc 
lamp working direct off a 220-volt circuit. This lamp had an arc 
about 14in. long and took but a small current. It burnt steadily, but 
with the usual blueish tinge noticeable with other enclosed arcs. А 
large forging for a field.magnet ring for one of the new Niagara 
generators was on the General Electric Company's stand, and it 
appeared to be the correct thing to walk through it; there 
was plenty of head room. At an accnmulator company's stand 
various.types and sizes of positive and negative plates were nailed to 
the counter so that they might be easily examined. Over them was a 
sign reading ''Danger—these plates are charged." I have not 
attempted to enumerate the various electrical exhibits, as most of 
them closely resembled or were identical with what was installed in 
the various power-houses or sub-stations. The Westinghouse Company 
had, however, on view a 300-h. p. gas-engine generating set, which was 
an object of much interest to engineers, especially Englishmen, who 
were not accustomed to gas-engines of such power. The exhibition on 
the whole was very fine ; the rectangular urea covered was about one 
mile long by half а mile broad, about half of the pd being occupied 
by buildings and remainder grounds and lake. am sorry to read 
that it was & financial failure, the loss being £600,000. 

It may be wondered whether the Niagara plant ever fails. I regret 
to say that it does occasionally. On one Miser. during my visit the 
whole of the exhibition lights, street lights, and tramcars in Buffalo 
shut down for about two hours. It did not seem to me to be polite to 
enquire from the officisls what the cause was, as I knew they must be 
sufficiently worried already. I believe, however, the trouble was due 
to faults оп, the overhead line. Close to the present power station 
at the Falls an extension is being laid down for another 50,000 h. p. 
on the same lines as the present one. The wheel 1 pen- 
stocks, un are in place, but the whole thing is on such a huge scale 
that it will probably be years before it can be completed. Meanwhile 
the present station is fully loaded, even during the daytime nine out 


of ten sets are running, but it appears some of the load comes off 
before the lighting starts up. The tail-race tunnel is large enough to 
take the exhaust from the new station as well as the present one. It 
is worth mentioning that the outflow from the tunnel when compared 
to the water flowing over the Falls is a negligible quantity. On the 
banks of the Niagara River exist а few more comparatively small 
wer stations, in which the generators are of the ordinary kind driven 
y horizontal turbines. The plant is located near the water-level, and 
in one case the current is conveyed up to the bank by aluminium rods 
fastened to the penstock. The penstock is about 6ft. in diameter, and 
the equivalent electrical energy returns by three rods 2in. broad. 

I had the novel experience of riding 30 miles on an electric motor- 
car. This car was one of many electrically-driven vehicles belonging 
to a Buffalo company. It had two 24-h.p. motors, one geared to each 
rear driving wheel, so that no differential motion was necessary. The 
voltage was 88, and the different speeds were easily acquired without 
inserting any resistance by changing the cells and motors from series 
to parallel in various combination. The car held four persons, ran at 
a maximum speed of 20 miles an hour, and was said to be good for 
70 miles on a fair road with one charge. I was rather sceptical on 
this point, and, as my host admitted a previous run of 30 miles, I 
persuaded him to keep to the tram route on the return journey, but 
my suspicions proved to be groundless. Pneumatic tyres are used in 
winter and solids in summer, as it is found the former are liable 
to burst with the heat. Many electrically-driven hansoms ply fer 
hire in Buffalo. They appear to be popular and work well, 
but they are extremely ugly in design. The arrangements for 
removing discharged cells from the various vehicles aud replacing 
by charged batteries is well thought out, and worked with а 
minimum of labour. I have no information as to the useful life 
of the batteries. I was struck with the small number of men 
who are employed in the running of large stations in America, and 
also at the youth of the engineers in charge. The gentleman in 
charge of the great Niagara power station, the overhead lines, and the 
various sub-stations, is certainly under 40 years of age. I do not 
think that anywhere in the world can such а variety of electrical 
machines and apparatus be вееп as at Buffalo and Niagara. One 
returns from these places feeling that if American electricians visited 
England, we should have difficulty in finding anything sufficiently 
novel to claim their attention. 

In closing this paper I must apologise for the incompleteness of 
these notes, as the subject is раша y inexhaustible, and want of 
time prevents me from going fully into some of the subjects merely 
touched upon. I shall be glad to explain as well as I can any points 
that may not be clear during the discussion, and can show illustra- 
tions and photographs of some of the machines, etc., I have mentioned. 


————— тн 


GLASGOW MUNICIPAL TELEPHONES. 


The first annual report of the Committee on р Service to 
the Corporation of Glasgow was issued on Aug. 4. e extract from 
а report which appeared in the Scotsman as follows: As the system 
was formally inaugurated on Sept. 1 last, the portion of the 
accounts dealing with revenue is only for а period of nine months. 
The gross revenue from rentals from Sept. 1, 1901, to May 31, 
1902, is £25,854. The terminal fees received from the National 


Telephone Company, per the Postmaster-General, amount to £121; 


and with £2,195 of sundry receipts the total revenue is £28,171. The 
working expenditure amounted to £9,869, leaving а net revenue of 
£18,502, out of which the following requirements had to be 
met—interest on loans, £2,680; sinking fund, £1,960; terminal 
fees paid to the National Telephone Company, £846—making a total 
of £5,486. This leaves a balance of £12,815. This is dealt with as 
follows: proportion of repaid rentals applicable to year 1902-3 carried 
to suspense account, £12,417; surplus for the year 1901-2, carried 
forward, £398. The borrowing powers (originally £220,000) as at 
May 31, 1902, after deducting the amount of the sinking fund for 
the year, £218,040, of which there was borrowed and not repaid at 
May 31, £172,240. The capital expenditure during the year just 
ended has amounted to £126,302. 17s. 6d. Adding the capital 
expenditure of £66,390. 16s. 9d. for the previous year ending 
May 31, 1901, there is a total capital expenditure of £192,693. 14s. 3d. 
The capital expenditure for the past year has been incurred not only 
in providing accommodation for working lines, but in making ample 
provision of underground ducts for future use, so as to avoid the 
necessity of an early reopening of streets. Further, in order to 
facilitate distribution and to provide for connecting subscribers 
economically later on, as well as to minimise jointing, cables have 
been laid containing a much larger number of pairs of wires than are 
required at present. Other works have also been extended. The 
completed instruments provided number 5,479. There have been 
14,572 pairs of cable wires laid measuring 11,061 miles. There are 
also 1044 miles of enclosing piping. The original scheme, involving 
an estimated expenditure of £121,000, provided for overhead distribu- 
tion everywhere, but in the centre of Glasgow subscribers have been 
served hy taking branches of cable underground into their buildings in 
the same way as gas and water pipes. It wis originally intended to 
serve the suburbs by means of overhead routes, but, in view of the 
large number of subscribers offering in all directions, it was decided 
that these routes should be put underground, consequently under- 
ground routes have been laid to Clydebank, Rutherglen. Shettleston, 
Bishopbriggs. Cathcart, Pollokshaws, Langside, Crosshill, and between 
Lenzie and Kirkintilloch. ‘This has led to a considerably increased 
outlay, but full benefit will be reaped hereafter in the shape of reduced 
maintenance charges. As the greater and more expensive part of the 
work has now heen exccuted, construction expenditure will soon be on 
a reduced scale, and new subscribers will he joined up at a considerably 
lower average cost,” 
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TRADE NOTICES AND NOVELTIES. 


Portable Eleetrie Drills. 


Oberon portable electric drills are dealt with in a ciroular 
and price-list recently issued by Messrs. О. Berend and Oo., 
Limited, Basinghall-avenue, London, Е.О. Ву the employ- 
ment of aluminium (wherever practicable) in place of steel or 
iron, and by the special construction of the electric motor, 
it is claimed that a very light and portable drill, easy to 
handle, and of ample power, is obtained in the Oberon” 


———— 


told, about 60 per cent. The motors are wound for 65, 110, 
and 220 volts continuous current. 


* Maxim" Lamps. 


The Sir Hiram Maxim Electrical and Engineering Company, 
Limited, 65-67, Gracechurch-street, London, E.O., have recently 
issued a new catalogue of their electric incandescent lamps. In 
this catalogue full particulars are given of the various standard 
types of lamps manufactured by the firm, as also of numerous 
special lamps, each type being illustrated. Traction lamps 
designed for working pressures of from 24 to 250 volts are 
listed, the low-voltage traction lamps being largely used for 


* Oberon " Portable Electric Drill. 


type. The largest size manufactured weighs only 25lb., 
and will bore holes up to about gin. diameter in steel, 
wrought or cast iron, without overloading the motor. When 
the drill is required for soft metals only, such as brass, 
aluminium, or gunmetal, no speed-reduction gear between the 
motor and drill is needed, but for cast iron, steel, wrought 
iron, etc., some form of reduction gear is necessary. When 


provided the gear is completely enclosed. Speed regulation is 


obtained by & three-way combined regulating and starting 
switch. The motors can at an extra cost be supplied with 
a special device by means of which the drill may be run 
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train lighting, while the 250-volt lamps are intended for 
running in series on 500-volt tramway circuits. For the 
low-voltage lamps of all types, marked A, an average 
efficiency of 34 watts per candle-power is claimed, while for 
the high-voltage lamps similarly marked the rated average 
efficiency is four watts per candle-power. Lamps of a higher 
efficiency, marked B, are also stocked, we are told. These have 
an average efficienoy of three watts per candle-power for the 
low and of 34 watts per candle-power for the high voltages. 
It is to be noted that all the filaments in the Maxim” 
electric incandescent lamps are treated, and in the case 
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Life Curve of Four Maxim Lamps, 200 volts 16 c.p. 


with or without the reduction gear. Very high or low 
speeds are then obtainable at will. The motor is provided 
with an aluminium breast-plate and with two handles, 
by which it can conveniently be held in апу position. 
One of these handles is in connection with the regulating 
switch, and the speed may be varied by rotating this handle. 
The starting and regulating resistance is inside the motor case. 
The accompanying illustration, which we reproduce from the 
circular ander. notice, shows the various parts of a motor fitted 
with reduction gear. The machine is series-wound in order to 
minimise the risk of damage by overloading. Being dust and 
moist preof, it may be aad out of doors without any fear of 
damage through wet. The efficiency of the machine is, we are 


of the double-filament lamps both filaments are mounted 
upon a glass bar stem before the treating takes place, which 
ensures the filament retaining the same shape in the bulb as it 
did while undergoing the treating process. As a result of this 
method, both filaments being treated in series are equalised, 
and run at the same efficiency. The curve which we reproduce 
herewith shows how well the candle-power of the Maxim" 
lamp is maintained throughout its life. It may be mentioned 
that this curve was plotted from photometric measurements 
taken at frequent intervals during the life of four 200-volt 
16-c.p. lamps, and shows the result for the first 2,000 hours. 
The lamps continued burning for 3,000 hours, when the trial 
was stopped. 
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THE LONDON TUBE RAILWAYS. 


The returns are now available for the first half of the 
present year from all the underground railways in and 
around London. These, when analysed, are overwhelming 
arguments in favour of electric traction and of the tube 
system of construction with deep-level lines. It is true 
that when looked at from the dividend point of view only 
neither the Central London Railway nor the pioneer line 
(the City and South London Railway) return dividends 
which are quite satisfactory to the original shareholders. 
That these dividemds, however, are improving and will 
improve still farther is obvious to anyone who will look 
into the balance-sheets of the two companies in question 
for several years past. The great point is that on both 
these lines the traffic receipts are increasing in pro- 
portion to the large increases of passengers carried, 
and that the ratio of working expenses to total 
revenue is falling. Even then, to value these lines 
properly, it must be remembered that they are carry- 
ing the people at rates which are much lower 
than any previously existing system of transport. In 
this way the companies secure a steady public support 
and disarm competition. Coming back to the actual 
figures for the lines in question, we have to congratulate 
the City and South London Railway Company on the 
great increases resulting from the opening of their line to 
Islington. This extra length of line is only one mile and 
a quarter, and yet through its addition no less than 
5,500,000 extra passengers have been carried, quite apart 
from the season-ticket traffic, over those carried over the 
first half of 1901. The increase in receipts for the half- 
year amounted to almost £27,000, while the total expenses 
only increased by about £8,000. The ratio of total 
expenses to total revenue on this line now stands at 
the low figure of 44 per cént. In consequence of these 
improvements the amounts available for dividend for the 
last half-year was £21,700 as against £8,214 in 1901. 
The directors of the City and South London Railway are 
to be congratulated on the success which has attended their 
scheme of extending the line, which was carried through 
in spite of the difficulties of financing extensions to an 
undertaking earning a very small dividend. In the case 
of the Central London Railway the results of the first 
half-year's working for 1902 are 'also most satisfactory, 
although not so startling as those given above. This is to 
be expected, because the Central London Railway had no 
extensions to open. It will be seen from their accounts, 
however, that they have carried some 23,000,000 passengers 
in the half-year, an increase of nearly two and a half 
millions, or over 10 per cent. on those carried in the first 
half-year of 1901. As remarked by the chairman, the 
average earnings per train mile have gone up from 5s. 2d. 
to 5s. 8d. In spite of this, and of an increase of 15,000 
train miles, the working expenses decreased by £2,000. 
The company could have afforded to pay more than the 
4 per cent. dividend which has been declared, but the 
directors wisely held over the surplus balance until the end 
of the year. On this line a change is being made from 
locomotives to the multiple-unit system of driving the 
trains. The cost of the change over will be very con- 
siderable, and the primary object ів, of course, to reduce 
the vibration troubles which have so annoyed householders 
over certain parts of the line, Indirectly the change will 
be а remunerative one to the company, as with the decrease 
in vibration will come a large decrease in the maintenance 
charges both of the rolling-stock and of the track. Any 
engineer who has been through the locomotive repairing 
shops at Shepherd’s Bush, and seen the frames of the 
locomotives in for repair, will appreciate the large saving 
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which will be effected by the change in this department. 
It would require an expert on vibration te caleulate how 
much coal is wasted at the central station for energy to 
set up the destructive vibration which has broken these 
locomotive frames, but we are sure that it is no incon- 
siderable amount. The saving also applies to the track, 
the life of which will be largely increased by the altera- 
tion which the company is now making in its rolling-stock. 
Naturally, the half-yearly balance-sheets of the Metro- 
. politan and the Metropolitan District Railway Companies 
do not eompare at all favourably with those of the electric 
lines &bove mentioned. By а liberal reduction in fares 
these companies have done something to prevent the 
transfer of their traffic on to the competing railways and 
tramways, but it is universally acknowledged that the 
sooner these lines get their electrical systems at work the 
better it will be for them. With the increase in travelling 
facilities which now are practically sure of being authorised 
by Parliament this year, it is clear that steam traction is 
doomed on the Metropolitan lines. It seems to us, also, 
that the above reports only promise remunerative dividends 
to those lines whieh carry the publie at exoeedingly lew 
rates, and provide a good system of interconnection 
with other railways. We are pleased to note that the 
House of Commons Committee has inserted stringent 
clauses in the Bills reported to the House to ensure that 
the new railways in question shall be properly financed and 
promptly constructed. 


FORTHCOMING EVENTS. 


SATURDAY, Aud. 9. 
Institution of Junior Engineers. Summer meeting at Blackpool. 


The following fixtures for meetings have also been made: 


Sanitary Institute, —Sept. 9-13, congress, Manchester. Sept. 9-27, 
health exhibition. 


Waterworks Engineers.— Winter meeting, December, London. 
Iron and Steel Institute. Sept. 2-6, Dusseldorf. 


Institution of Civil Engineers.— Birmingham students’ visit: 
Sept. 25, Crewe. 


British Association.—Mceting at Belfast commences Sept. 10. 


„ ——. — 


LECTURE ON ELECTRIC CAR DRIVING * 
BY E. W. ELSLEY. 


On our services being transferred from horse ог steam to 
electric traction, we find in the one many things similar to 


what we found them in the other. , For iustance, one requires 
to be а perfectly sober man to drive any kind of car. "Then, in 
the morning, we go to the sheds to get the car ready for its 
day's work, and both there and on the road we ought to have 
four of our senses in proper working order—i.e., the sense of 
heering, smell, touch, and sight. On the road we should be 
able to hear any unusual sound about the car; we should be 
able to feel апу unusual jerk, skidding, or slipping of the wheels; 
we ought also to be able to зте апу parts getting overheated 
or warm. The overheating of journals, or other mechanical 
parts of an electric car, will give off a smell similar to any 
corresponding parts of any other car; but electrical 
overheated from electrical causes will give off a smell as of 
shellac or burning naphtha, and the inattention or neglect of a 
driver is sometimes the cause of both. 

It goes almost without saying that the sight is the moat 
important sense of all; that has previously stood us in good 
stead on our horse and steam cars, and let us hope it will stand 
us in good stead on our new cars fer many years to come. We 
are required to see things at а distance as well as near, and I 


am not exagge whan I say that we are often expected to 
see through large heavily-laden vehicles b nier persons in 
charge of them. The fact, however, rem that we should 


* А lecture to be given to horsemen, daginemen, and the novice on 
their first attendance for thition in electyc car driving. 


and those small ones on the bottom,” or going into 


. they have got? I can't say which, but 
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suddenly put on the track in front of us, giving little or no 
room in which to stop the car. Sometimes a horse and cart are 
turned suddenly on to the rails, in consequence of a hand cart 
standing by the roadside, and which up to this point was quite 
obscured from thé car driver’s view. Sometimes it may & 
drunken person, at others а little child at play, or one being 
chased out of the house by its mother: either may fall down in 
front of the car, in which case there is plenty of chance for 
all our faculties to display themselves. 

In negotiating the curves, pointe, crossings, and junctions, 
we must remember that although one peir of wheels or one 
bogie has taken the right road, there are others following 
behind which it will not do to leave to take care of themselves. 
No, we must slow down, go carefully around, be on the alert, 
and watch. I find three miles per hour plenty fast enough, for 
the trolley is more likely to leave the wire at such points, and 
the d should give this his attention. We should know 
that by too suddenly applying the brake we cause the wheels 
to skid, and that by too suddenly applying power we ahall 
cause them to slip. Both are undesirable, and do not tend to 
prolong the life of the oar. The advantage of an electric brake 
or hand brake over & steam brake is that you can apply them 
both slightly and gradually, so that there is no real cause for 
flat places in the wheels. 

Then we must not forget thet electric cars, as all others, are 
run for the benefit of the public, and that while the public use 
them properly, and conform to the usual rules and regulations 
of the authorities concerned, they have a perfeet right to be 
properly and well served. We also know that it is the 
passengers' pennies which go to pay our wage : although when 
one who only rides on a wet night tells us that it's the likes 
o' me as keeps the likes o' you," we cannot help but wender 
how much surplus of a penny there is out of a two-mile ride 
which goes towards our wage and clothing. And, if it has been 
raining all dag—well, we don't quite feel like taking him by 
the hand and saying. Shake, рага.” We shall find many other 
similarities, which time will not permit us to go into just now, 
besides which it is the dis-similarities which you require to be 
shown most of, and these will keep cropping up as we progress. 


Now, what I believe to be the most important dissimilarity 
is this—that you are partly hidden from view on a steam-engine 
or a horse саг; but when an electric car is comiug along, the 
very first to be seen is the man driving it, and he is in full view 
of the public all the time. I hope I shall not be misunderstood 
in this, for you already know the publio have not always been : 
found to be the tram man's friend ; more especially is this so 
when we are the servants of a corporation. We may have а 
few good friends among the public, but if once we get a bad 
name, it requires a lot of good, honest friendship to clear us 
of it. It really is surprising the difference we shall find in 
working for a company and then for а corporation. A favourite 
saying of mine, and one which I believe fairly oovers the 
ground, and yet puts the ease in a nutshell, is that Any rag 
with a penny in its pocket thinks it has a right to boss any 
tram man. І can go even further. These seifsame people, while 
they refrain from entering your public free libraries and 
the librarians, ** Those large books should be on the i ue 

e 
ornamental gardens, and recreation grounds, and dictating 
to the gardeners where such and such a flower should be, as 
soon as it's а corporation tramway, not only want to boss 
you, but gall themselves into the belief that they can manage it 
better than the practical heads of the affair, and do not stop 
at writing them complaints of every little thing they fancy is a 
flaw, but write a lot of scurrilous stuff to the news rs with a 
view, no doubt, to airing their knowledge; or is it to show how little 
hope I have made it clear 
to you all that we all ought to be very careful, and as a part 
and parcel of the concern play our pert in such a manner as to 
give no chance or opportunity to these iclous persons (who 
gonore y sign themselves Ratepayer ), for such are all over 
the town. 


оре and shut have quite the opposite results in eleatrioity 
to what they have in water, gas, ot steam. You open the tap 
of a morning to get water to wash with. The engineman opens 
the regulator to admit steam to the cylindem ; but on the elec- 
tric cars we close the switch to admit power to motors. Water 
or steam will travel down the hollow of a pipe, while eleetricity 
would be content to travel down the walls of it, and that more 
quickly. We may liken steam or water to & farmer iin a 
flock of sheep into his field, while eleetricity is the boy sltting 
on the fence waiting to walk aoross the top bar as soon as the 
gate falls to again or closes. 

There are two terms in use in running an electric car in 
which а new hand sometimes gets a bit mixed i. e., series and 
parallel. The two words mean the same here as if applied 
to anything else ; series, one after the other, so that when we 
are running in series the motors are using the eurrent one after 
the other. The nearest simile I ean give the horse car man is 
that when you have two horses a-tandem you also have them in 
series. The dngineman will understand me best if I say it is 
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like compounding an engine. When the power has done its 
work in the one cylinder it passes on to the other. Now, when 
we bring the motcrs into parallel the current is going to them 
both at one and the same time. The horseman has brought 
his leader back, and put it alongside the other one. 
has got а pair; they're in parallel. The engineman has 
turned live steam into his low-pressure cylinder, and has 
now got a pair of high pressures. Не has brought them into 
parallel. On electric cars the driver has no horses to keep on 
their feet, and no whip to use. The engineman has no fire, 
water, or steam to attend to, and а very little greasing goes а 
good long way. The fire, water, and steam are in the overhead 
wire, and as far as our work as motormen is concerned that 
is where it commences, and to that wire we require to look 
almost as often as we used to the steam or water gauge, espe- 
cially when the trolley is passing under frogs, circuit breakers, 
and overhead crossings, and the attention and energy the 
horse driver gave his horses travelling over greasy or slippery 
setts can now be devoted to the wire in a similar manner. 

Ав to our work commencing at the overhead wire, perhaps 
there are one or two exceptions—when we ean assist the power- 
house people or upset their apple-cart. If we should do the 
latter, someone generally gets to know about it; so whenever 
the power leaves the wire it is most important that every driver 
should instantly throw the power handle to the off position, 
switch on the lamps, and remain still until they attain their 
usual brilliancy, when he can generally again start the car; yet 
in a general way our work commences al the trolley wheel 


running on the overhead wire, from which it gathers the current 4 


that magnetises parts of the equipment, and so propels the car. 

Taken on the whole, I honestly consider it to be one of the 
nicest jobs that the average working-man can aspire to; but he 
must possess а very strong will power, leaning in the right direc- 
tion, for there really is а fascinating influence around one when 
driving an electric car, which if not held in check will very soon 
land us in disaster. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer en shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending im answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

505. Give the formul and principles on which solenoids are designed 
as used in arc lamps, cut-outs, etc. (series and shunt). Are they 
designed to give a certain pull in weight ! What is the value of 
M.M.F., R, H, and B ina coii, length 15cm., with close-fitting 
core 15cm. long. 2cm. diameter, wound with 48 turns, six layers 
deep, traversed by 10 amperes -T. J. G. 

. What is the action of the balancing rings on large traction 
generators, and how would you ascertain at which points to 
connect them up to the armature ; and if you happened to connect 
one up in the wrong place, what would be the result !—T. 


ANSWERS. 

Question No. 495.—Is there any meter similar to а gasmeter for 
measuring directly the quantity of steam in cubic feet, at a 
certain specified pressure, passing through a pipe! In the case 
of a consumer having his own supply of steam, but also being 
supplied with steam from an outside source, what would be the 
best means of measuring the quantity of steam supplied by the 
outside source at the same time as using own steam / А separate 
steam-ring not to be considered. 

Best Answer to No. 495 (awarded '10s.).—I know of no 
apparatus for measuring directly the quantity of steam 
passing through a given pipe, although there are a few 
indirect methods. If the engines were running at constant 
power, an approximation could be made by means of an 
indicator test. 

The method employcd to find the amount of steam con- 
sumed by any engine from its indicator diagram is as 
follows: If the engine is compound or triple expansion, the 
cylinders being jacketed with high-pressure stcam, the last 


diagram. 


He (between cut-off and release), let the percentage of the 
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cylinders’ diagram is used, the steam there, of course, being 
driest. Suppose Fig. 1 represents such an indicator 
At any point, A, where the steam is driest 


stroke be“ and let the clearance be y per cent. of the 


stroke. Then the volume of steam in the cylinder 
ү, y Vo, Е 
= УФУ = (€ = А cubic feet (вау). 
100 E 100 100 +») а (say) 


Now, the pressure is represented by the height of A above 
the datum level of pressure, so that by Regnault’s table of 


dry saturated steam properties we can find the weight of 


steam in the cylinder. During compression so much steam 


Fic. 1 


will remain in cylinder. At any point, B, just about 
compression let the percentage of the stroke be 2. 
Then the volume of steam in cylinder 


8 Y v= V (ууз) = A, cubic feet (say). 

100 * 100 109 Yt )= Ay (say) 

At the pressure at B we can again find the weight of 
steam in the cylinder. Therefore, weight at A, — weight 
at A, — weight of steam used per stroke. Unless, however, 
the engine was a steady-running engine, the above method 
would not commend itaelf for use. 

There are formule for determining the weight of steama 
flowing through any orifice merely from a knowledge of 
the pressures on either side and the area of the orifice and 
involving a constant These formule only hold if the 
internal pressure is less than about 5 of the external 
pressure. Thus Perry gives as roughly correct the 
following : a — 3 


where p, = pressure on side of orifice trom which steam 
issues ; 

p, pressure on side of orifice into which steam 
issues ; 

А = area of orifice ; 

W = pounds per second. 
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If A is in square feet, p is in pounds per square feet. 

If A is in square inches, p is in pounds per square inch. 

It will be seen from the above that а means of register- 
ing the quantity is presented by throttling the steam 
through an orifice, and it is on these lines that an invention 
due to а German engineer, Max Gehre, is constructed. It 
is in the list of patents for 1900. 
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Briefly, Fig. 2 represents the invention. Steam is | through. The following is a description of a suggested 
throttled through the small hole, H. The pressure is | arrangement of apparatus based on the above lines (see 
evidently smaller in B than in А. Ав the piston, P, is open | Fig. 2): А А, vertical cast-iron cylinder, closed at the ends 
to both sides, A and В, it registers by its movement the | by the covers, B B; a piston valve, C, moves freely, 
difference in pressure between А and B. The other smaller | +team-tight, in the cylinder, and when in its lowest posi- 
ү registers in а similar manner the total pressure in A. | tion rests on the stop, E E, and just closes the ports, D D ; 

is а revolving drum. The two pencils autographically, | a rod, Е, is fixed to the piston, passes through the gland, 
therefore, record the pressure in А and the difference in | I, on the top cylinder cover, and terminates in the small 
pressure between A and B on the drum for the period it | piston, L, which works in the dash-pot, M. The bracket, 
takes D to make a complete revolution. Thus а record of | №, supports the dash-pot, M, and also the guide, P, in 
the pressures being obtained, knowing the area of Н and | which one end of the cross-head, Q, slides; a pen, J, is fixed 
its constant, we can find W for any period. | to the other end of the cross-head ; К is an ordinary clock- 

The best method of measuring the supply of steam from | work recording drum, on the paper of which the pen, J, 
outside would be to put the apparatus in the company's | traces a curve corresponding to the different positions 
supply branch, and put after it à non-return valve. cm T. | of the piston valve, E. The recording drum is fixed 


Answer to No. 495 (awarded Ts. 6d.).—Measurement of | © the top cylinder cover by the bracket, O; R is 


the amount of steam taken by a certain correction from the steam inlet; T the steam outlet; D D are the 
steam- pipe range ports through which the steam passes into the space 5; 


Case I.—Assuming regular rate of consumption. Let 
the steam-range, and the branch in which the consumption 
has to be measured, be arranged as shown in Fig. 1. S VI, 
S V, S V, are stop valves; T VI, T V, are throttling stop 
valves; P G, P G, are pressure gauges. 
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Method of Use.—With valves 8 VI, SV, TV, TV, niet К —| »-7 A 
open, and S V, shut, and engines, etc., running at ordinary »-— 
rate, valve TV, is gradually closed so that the pressure 
shown on gauge PG, is a few pounds less than the pressure 
shown on gauge PG, ; the valve T V, is then locked in this Drain Cock 
position. When engine can be shut off for a time, valves Fie. 2. 
S Vi, S V., T V, are shut апа 5 V, (which leads to a surface 
condenser or some means of condensing and measuring the 
condensed steam) is opened. When all is ready, valve 
S V, is opened wide and valve T V, opened gradually 
so that the pressure on the gauges P G, and PG, is the 
same as in the first case. If under these conditions the 
steam passing is led into a surface condenser and weighed, 
the result will be the amount of steam taken by connection 
when supplying the engines, etc. 


V is an equalising pipe, connecting the upper part of the 
cylinder with the outlet pipe ; G are removable regulating 
weights, held in position by the nuts, Н; U is a drain cock 
for draining the cylinder. The action is as follows: The 
steam enters at К, flows to the bottom of the cylinder, 
pushing up the piston valve, C (which partly uncovers the 
ports, D D), thence through the ports into the space, S, 
: | round the cylinder, and from there into the outlet, T. If 

CASE II.—Assuming irregular consumption of steam. more steam is being taken, the pressure behind C will tend 

Principle of Method.—Suppose the same arrangement as | to fall, and as a result the piston valve, С, will be pushed 
above; if the throttle valve T V, is kept adjusted properly upwards slightly, thus letting more steam through. The 


by hand, according to the consumption of steam, and an | dash-pot, M, is to prevent sudden movements of the piston. 
arrangement made to record the amount of opening on а | If the apparatus has been previously calibrated, with the 
chart, the record thus obtained would be an index of the | valve in different positions, the record on the chart on the 
amount of steam which had passed through the branch , drum, К, will be a measure of the amount of steam which 
during that time. By properly calibrating, it can be made | has passed through during the time that the record was 
to show directly the amount of steam which had passed ' taken.—H. B. D. 
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Answer to No. 405 (awarded 5s.)—Although large 


rewards have from time to time been offered by various 
engineering institutes for a practical steam-meter, no suoh 
instrument applicable for ordinary working conditions has 
as yet been brought out. In the absence of any available 
steam-meter, it is only possible to ascertain the amount of 
steam taken by a given counection by deduction : supposing, 
for instance, that there are three connections to a steam 
range, and that the total quantity of steam raised is known, 
then we might assume, with a fair approximation to the 
truth, that each connection took steam in proportion to its 
bore. À better way would be to make a deduction from actual 
experiment. We know that the steam is not annihilated, 
but whether it is used for heating purposes, for engine 
work, or other purposes, the potential power of doing work 
is taken from it, but that the steam itself, either as vapour 
or liquid, remains. It is then comparatively easy to find 
out the amount of steam raised in the boiler for various 
weights of coal consumed, and also by means of а aurface 
condenser to collect and measure the quantity of steam 
taken by each connection.; these results could be checked by 
repeated trials, and the final figures tabulated. Suppose, for 
the sake of argument, that there are five eonnections ; letter 
these A, B, C, D, and E respectively. Now let it be assumed 
that from repeated trial it is found that 8lb. of steam 
сап be raised from the combustion of 1. of coal, and that 
of the total steam used А takes 50 per cent., B takes 25 per 
cent., C 20 per cent., D 15 per cent., and E 10 per cent. ; 
we can then at any time make a fair approximation of the 
quantity each range is taking. Let the coal consumption 
be 4,0001Ь. per hour, then the total steam raised will be 
32,0001Ь., which will be taken by the various connections 
as follows: A takes 9,600lb, B 8, OOolb., C 6, 400lb., 
D 4, 800lb., and E 3, 200lb. This is perfectly correct so 
long as all the ranges are working either at full load or 
at the same proportion of full load. If, however, as will 
probably be the case, one range is working at full load 
and another at one percentage of full load, and the others 
at differing percentages, the calculations will become more 
complicated. The percentages of load on the various con- 
nections must be found by means of indicator diagrams or 
other devices, and these taken into account in working out 
the figures, and at the same time the amount of condensa- 
tion in the different lengths must not be forgotten. This 
is а very cumbrous and unsatisfactory method, and the 
results ean only be more or less (probably rather less than 
more) correct. Unfortunately, until the advent of the 
long-sought-for steam-meter it is the only method suitablo 
for practical work which is open te us to adopt.—M. 
Answer to No. 495 (awarded 5s.).—Since reading our 
esteemed editer's kind note on this question in the issue 
of tho Electrical Engineer for July 25 I have made several 
enquiries, but cannot find anybody who has heard of a 
steam-meter for this purpose. It, however, occurred to 
me that if such a meter were made my friends (Messrs. 
Guest and Chrimes, of Rotherham) would probably be the 


makers, so I have written them, but they also inform me 


that they do not know a meter suitable for measuring 
steam under the circumstances mentioned. It is obviously 
possible under the conditions mentioned in the question 
that no steam might pass sometimes, while at others a 
large quantity might pass in either direction. I will 
therefore make two suggestions. 

One is that a steam-pipe should be provided with a picce 


of thin sheet iron suspended in it by a hinge and a small . 


thick glass window fixed on each side of the pipe, so that 
the position of the strip of sheet iron might be easily scen. 
This strip would then be free to move in either direction 
the steam might go, and if suitably weighted, the sine of 
its angle of deflection would be an indication of the velocity 
of the steam, and the size of the pipe being known, and 
also the pressure of the steam, the quantity in cubic feet 
could easily be calculated. This would be a fairly cheap 
device, and would give all the information some people 
would ask. 

The other suggestion is that some vanes might be placed 
in the steam-pipe so that the passage of the steam would 
turn them round, as the wind turns an anemometer ог а 
windmill. This might be made self-recording if desired, 
and doubtless the number of revolutions made by the 


; day with the ordinary traffic going on. 


spindle carrying the vanes would be a fair indication of 
the amount of steam passed through the pipe. The 
anemometer has been carefully studied, and informa- 
tion respecting it may be obtained from Tomlinson's 
“Encyclopedia” and other books of reference.—F. С. A. 


Question No. 499.— Describe the best means for testing the resistance 
of rail return of an eleotrio tramway where the earth leakage is 
considerable. Also the method of bond test, with description 
of instrument for same. 

Best Answer to No. 499 (awarded 10s.).—The resistance 
of the complete rail-return circuit can only be correctly 
measured at night, when all traffic is stopped both on the 
particular line to be measured and on all neighbouring lines. 
A car should be taken to the end of the line remote from 
the power station, and keeping it stationary by braking or 
otherwise, a fairly large current should be from the 
trolley into the rails through the controller resistance and 
an ammeter. A low-reading voltmeter should be connected 
between the rail and a third wire leading straight back to 
the negative 'bus bar (to which the rail is also connected) 
at the station. If no testing wires are already run along 
the line, this third wire may have to be specially run for 
the purpose, though usually а feeder, disconnected from the 
trolley, can be handily arranged for the purpose. Simul- 
taneous readings, E and C, are then taken on the volt and 


Fic. 1. 


ammeters (Fig. 1), and the resistance of the rail return (of 
course, including apparent reduction in resistance due to 


earth leakage) is simply = 


With regard to joint testing, this is а much simpler pieoe 
of work, and can be earried out at any time during the 
The ordinary test 
consists in comparing the resistance of a few feet of plaim 
rail without joints with the resistance of the same number 
of feet of rail containing a joint. The only instrument 
required for this is & Weston milli-voltmeter, or some 
equivalent apparatus, and two adjustable resistance boxes 
for use in series with the voltmeter. The connections 
required are shown in Fig. 2, and the three contacts to 
the rail, 1, 2, and 3, are made at fixed distances by means 
of three spikes. The voltmeter resistances and contacts 
can be conveniently arranged in a light frame for carrying 


*. 


X S 
Fic. 2. 


along the track by hand and applying to the rail wherever 


desired. The distances, 1 to 2 and 2 to 3, are 2ft. or 3ft. 
each. If the resistances, К, and Ra, are made equal, and 
if the resistances of the rail from 1 to 2 and from 2 to 3 
are equal—:.«, if no joint occurs in the distance 1 to 5— 
the voltmeter will show no deflection, but if a joint occurs, 
as shown at г, the resistances 1 to 2 and 2 to 3 will 
probably be unequal, and the resistances К, and R, 
will have to be adjusted to get rid of the deflection on the 
voltmeter. When there is no deflection again, the ratio 


R. gives the ratio of the resistance of a piece of rail with 


a joint to that of the same length of plain rail. This ratio 
should not exceed a certain value (approximately unity), 
depending on the size of rail and type of joint used, and 
any decided increase above this value would indicate a 
faulty joint. 
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The objection to this method is the time taken to cover 
any length of line, and the following modification gets over 
this difficulty. Is can, howevor, only be carried out when 
all traffic is stopped. А small extra car, or, at any rate, 
an insulated rail contact shoe, is connected to one of the 
ordinary motorears by means of a long insulated coupling, 
so that the wheels of the main car and the auxiliary 
contact are about 20ft. or 30ft. apart (Fig. 3). The car is 
then run over the track at а steady апа fairly slow speed, 
with ae large and as steady a current as possible passing 
through its motor and measured on an ammeter. А low- 
reading central zero voltmeter is connected between the 
frame of the main car and the auxiliary contact so as to 
measure the volts lost in the rail between the two contacts. 


Then the ratio of the volts read to the amperes passing 
gives the resistance of the 20ft or 30ft. of rail, and any 
sudden kick on the voltmeter will at once indicate a faulty 
joint. By using a reeording voltmeter writing on a drum 
driven from the ear wheels, a complete permanent record 
of the state of the line can be quiekly obtained.—\. 


Answer to No. 499 (awarded 5s.).—The most important 
item in this question is in reference to the rail bonding, 
where leakage may be expected, for if an easier path is to 
be found by some other route than that through the rails, 
the current is bound to take that path, or at least enough 
of the current will do so to make the fall of potential 
along the shunt paths equal to that in the rails. But with 
the high resistance of the earth it should not be possible 
for any great quantity of current to leave the rails unless 
there is trouble with the bonding ; for the rails themselves 
have carrying capacity enough for most purposes. The 
difficulty in keeping the bonding in good condition is that 
there are зо many contacts to maintain, and that they are 
80 inaccessible. 

From the electrical standpoint, the conductivity of all 
bonds should be good, especially at the joints. The copper 
resistanee may be the lowest possible, yet with à joint of 
small area and insufficient pressure “mechanically” between 
the surfaces, the rosult will be unsatisfactory. The effect 
of poor bonding is very far reaching: the power lost and 
the corresponding drop in potential in the cars amounts to 
something ; but the unseen destruction of pipes and cable 
coverings is more. Even the loss of power is generally 
enough to pay for what attention the bonds require. The 
consumption of power should not. be calculated from labora- 
tory tests of the bonds, or even from road tests when the 
rails are newly laid ; but rather when the joints have been 
subjected to the hammering effects of the cars, and when 
the weather has had a ehance of oxidising, if possible, the 
contacts. The resistance of the rails and bonding of the 
к should be made both as à whole and also bond by 

nd. 

By measurements of the resistance of the whole track 
return any considerable number of bad bonds may be 
detected, yet if individual joints can be examined the 
results are much more satisfactory. The method in general 
use is to measure the current and the drop in volts in the 
joints, and when convenient it is better to pass a current 
through by means of a regulating resistance, such as a 
water rheostat; then by employing a pair of milli- 
voltmeters—a description of which will be found in 
almost every text-book on the subject or makers’ 
catalogue—to measure the current and drop in volts 
E] by the resistance of the joint. By connecting one 
voltmeter between two points on the rail the drop in 
pressure will be proportional to the current, providing the 
distance of the contacts is kept constant. The contacte 
may be either brushes or sharp points fixed on the ends of 
а wooden rod. 

In order to translate the readings into amperes it will be 


known current is flowing. After the bonds 
installed the question of the conductivity of the conductor 
is of but little importance, the resistance of the contact 
being the main item. 


necessary either to know the resistance of the rail, or to 


when some 
ve once been 


calibrate the voltmeter by tabing readin 


It is comparatively easy to estimate the return resistance 
а given oad should offer, providing we are supplied with 
a sample of rails laid ; the resistance of rails on an average 
is 0°45 ohm per inch-mile. Then if the specific gravity of 
the rail be taken as 7:8, the weight per square inch per yard 
is 1021b.; then if the weight per yard of the rail be known, 
the area is obtained by dividing by 10-2. 

A single track of rails сир 451. per yard and 
having a length of five miles should have a resistaneo of 
about 25 ohm, the two rails being eonnected in parallel. 
This is on the assumption that the resistanoe of the bonda 
is equal to that of а corresponding length of rail, which is 
the ideal condition. In using two voltmeters, one is for 
the indication of current, and the other for to show drop 
in pressure, the distance between the points for current 
collecting being, say, 15ft. For location marks the poles can 
be used, and the results tabulated in the following manner : 


— — M — 


Bond, | Location Drop in Amperes p „ “ 
; : É à , 
mark. | millivolts. | in rail. | millivolts. | milliohms. 
79 15 212 121 114 '09 
80 » 
81 » 


The true state of affairs can generally be seen from the 
total resistance of the road then, which is done by sending 
a current through the rails and making voltmeter qontacts 
at the end of the line by either feeders or telephone wires, 
or by wires laid for the purpose aecording to the Board of 
Trade regulations.—K. 

Question No. 500.—A road six miles long, and along the entire length of 
which an electric tramway ів laid, is to be lighted by means of incan- 
descent lamps attached to the tramway poles. Current is карри 
to the tramways in the usual way at a mean voltage of volts 
from a distributing sub-station sitnate midway between the ends 
of the tramway. One 16-c p. lamp is to be attached to each pole, 
and penalties will be inflicted if the lampe are not maintained alight 
according to contract. Consider the relative advantages from the 
tramway company’s р of view—they having to supply curren 
free and supply and lay and maintain all cables, fittings, ana 
lamps—of the following methods: (a) two lamps in series between 
trolley wire and earth ; (^) two lamps in series between tramway 
feeder and earth; (c) five lamps in series off separate lighting 
distributors run direct from tho sub-station ; (d) five lamps in 
series run off separate distributors laid in three sections, each of 
two miles, and each section fed at its centre point with boosted 
current direct from sub-station. By earth in (a) and (b) is 
meant the rail return. 

Answer to No. 500 (awarded 7s. 6d.)—Viewing the 
various methods suggested by “ С. J.” of lighting the 
tramway from the company’s point of view, it will be seen 
at once that method A would work out cheaper than amy 
of the others. By utilising the existing oonduetors—i. e., 
the trolley: wire and rail— ўї that there remains to be done 
is to make the necessary connections between lamp and 
lamp. If it could be arranged to make the conriection 
between lamp and lamp with bare wire terminating on 
insulators, the cost would be less than if these connections 
were made by means of underground wires. But although 
this system is to be commended on the ground that it 
would ‘entail comparatively small 5 yet it is 
doubtful whether it would answer well, owing to the fact 
that the lamps would have to be switched on or off by two 
at atime. This lack of control would be a serious draw- 
back to method А, and, considering the trouble of switching 
the lights on or off, it would seem inadvisable to adopt 
this plan. 

If method B was adopted, it would be expedient to 
erect a street box, or some other shelter where the joints 
are made to the feeder, in which to place the switehes. 
The feeder being in the centre of the system, the lam 
could be divided into two sections, and each seetion could 
be switched on or off independently of the other. If a 
switch was placed here between the feeder and trolley wire, 
then in the event of а breakdown or aeoident whioh 
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necessitated the current being switched off the trolley wire, 
this could be accomplished here, instead of at the sub-station, 
without interfering with the lamps. : 

Method C would be more expensive than B, and would 
give no better results. By having only one pair of dis- 
tributers, all lights would have to be switched on at once 
whether required or not. 

As to the arrangement of lamps, the writer is of opinion 
that more satisfactory results would be obtained by having 
two 250-volt lamps in series than five 100-volt lamps. The 
reason of this is obvious. If when five lamps are in series 
one fails, the other four are extinguished also; and as 
penalties are inflicted, this a matter for consideration. With 
two in series, the danger of incurring penalties is greatly 
diminished. Аз to the economy of the two combinations, 
there would be little or no advantage gained by adopting 
either system. 

Method D is to be recommended before OC, although its 
cost, would exceed that of any of the other three methods. 
By dividing the lights into three sections, the danger of an 
entire breakdown would be eliminated, as if one section 
broke down, two-thirds of the lights would still be on. 
Other than the advantage of offering better control, 
method D possesses no other distinct advantage, except- 
ing, perhaps, that better lights would be procured, owing 
to having three distinct sections. 

Considering, then, the pros and cons of each case, the 
writer comes to the conclusion that method B would answer 
as well as any, provided it was equipped with the arrange- 
ment of switches as described above.—W. F. SAUNDERS. 


Answer to No. 500 (awarded "7s. 6d.). This question 
omits to state the amount of the penalties to be inflicted 
upon the company in case its lamps are extinguished ; it 
would be possibly worth while risking these penalties, since 
the difference in capital outlay for some of the methods of 
lighting will be considerable. In considering these four 
methods we must pay regard to (1) capital outlay ; (2) 
convenience ; (3) pressure maintained at lamps; (4) cost 
of working and attendance. 

We will assume (1) that the maximum drop of voltage 
allowed at any lamp, independently of that caused by the 
working trams, will be five volts; (2) that overhead cables 
will be used in all cases—the Board of Trade’s permission 
having been gained; (5) that the cost of wiring each lamp, 
independent of switches and fuses, is the same for any of 


the four methods, as it will actually be. Now, one can 
consider each case. 


Case (a).—This method would undoubtedly be the 
cheapest, as the smallest cable and the least length would 
be used. The drop due to the lamp current is negligible 
if we take a cable of ?/,, for the purpose. We have to 
provide one high-tension switch and fuse for each pair of 
lamps. About two-thirds the length of cable required as by 
other methods. Assuming that the posts are 40 yards 
apart, the cost of cable for a pair of lamps would be about 
£1, to which we must add 7s. for high-tension switch and 
fuse. It would, however, be inconvenient to have a switch 
on every second post, and would require an attendant to go 
the round of tramways every night twice to switch on and 
off. If time switches are used, and a system of magnetic 
control similar to that used on the lamp-posts at Windsor, 
the capital outlay would be about doubled, but no attendant 
would be required. "The disadvantages are : (1) liability to 
being extinguished every time the feeder circuit breaker 
acts; (2) liability to great variations of voltage at the 
lamps due to cars passing ; (5) therefore short life of lamps. 

Case (b).—There would be 22 lamp-posts in the half-mile 
section ( = 2,640ft.). Cable is required to carry three amperes 
with five volts drop. The total length of cable on which 
the drop takes place we will assume to be 3,200ft. The 
formula for finding the size of cable is the following : 


Volts drop = V =e r (n + 1) о 


where r = resistance of cable from one post to the next ; 
г = current per lamp; 
п = number of lamps taking ¢ amperes = 11. 
Let V — 5 volts ; 
с = 0°25 ampere; 


capital outlay. The cost in case (d) would 
far as the cables are concerned, on the extent or degree of 
boosting. Аз nothing is said as to whether a booster is 
already installed, one may assume that it is not, and, there- 
fore, the extra cost of the booster, amounting to, say, £75, 
might as well .be put into the cable. 
advantage of better regulation over case (b); its cost 
would be much greater, and in the event of one lamp 
burning out there would be no light on five poste, or for the 
space of 200 yards, which would mean a serious incon- 
venience to the public, and probably involve the company 
in the payment of numerous fines. Something like а !?/,- 


the sub-station for case (c). 
would be somewhat smaller, about two-thirds size of cable 
іп case (с), say 1% cable, in addition to which we require 
dde ш For the feeders the following formula can be 
used : 


po 
n —11 (two in series, making 22 in all per half 
mile) ; 
11 
then, 5 = 025 r (11 + 1) "E 
ог r= 0°5 ohm (nearly). 


The cable required would be ½3 S. W. G. This cable would 
cost, approximately, twice as much as the cable in case (a). 
On the other hand, one time switch only would be required, 
and no magnetic device for the other posts in each half- 
mile section. On the one hand, we have the cost of magnetic 
switching-in devices for every third post, or 10 in all— 
case («); on the other hand, we have the extra cost of 
cable to set against the extra switches, as well as extra fuses. 
But the cost in case (b) should be less. 
better regulation of voltage, and therefore longer life of 
lamps; (2) less capital outlay ; (3) no extra attention. 
Disadvantages: same as in case (d), but not to same extent. 


Advantages: (1) 
Cuses (c) and (d).—These would be more expensive in 


epend, as 


Case (c) has only the 


cable would be required if there were only two lines from 
In case (d) the distributors 


А sq. in. = 


› 


L.p.C. 
V 


where A sq. in. = area in square inches of cable ; L = total 
length of cable ; V = total drop in volts; C = current in 
amperes ; p = 000025 = resistance of one yard of copper 


one square inch in section ; which would mean each feeder 
also to be !?/,. cable. 


Summing up, case (5) would be found to be cheapsr and 


fairly reliable; cases (с) and (d) are equal as far as reli- 
ability and good distribution; case (d) is most expensive of 
all, but also most reliable and gives equally good distribu- 
tion with case (c) but no advantage unless boosted to а 


very high pressure. — G. H. P. M. 


Answer to No. 500 (awarded 5з.). — Construction. — 
Method A—In Fig. 1 is shown the method employed in 
this system of wiring: A, tapping taken from trolley wire 
to D; B, single-pole switch fitted in watertight case; C, 
single-pole cut-out fitted in watertight case. One terminal 
of the cut-out is connected to the [A on the same pole, 
and then from the lamp a wire is run down the pole 
through a trench in the ground, up the next pole to the 
lamp. From the lamp a return wire is run to the track 
rail; the other end of the cut-out is joined to the switch, 
and from there to the trolley wire. The whole of the six 
miles of poles has to be treated in pairs in a similar manner. 
B—It will require same construction as described for A 
and shown in Fig. 1, with the exception that the wire 
marked A will have to be taken down to the feeder D, 
instead of to the trolley wire. C—In the method used for 
five lamps in series off two feeders, a tapping is taken off 
feeder В, then up the first pole to the cut-out, А, then to 
the lamp. The five lamps are joined in series. From the 
fifth lamp a wire is run down the pole and tapped on to 
feeder С. D— Same construction as C, only feed in three 
sections. 

Cost. —Method A is the cheapest way of construction. B 
costs & little more than method А owing to the number of 
joint-boxes required. С way of doing it will cost more 
than either А or В, but against the extra cost of feeders 
there will be à reduction in the number of cut-outs and 
joint-hoxes ; also the switches on the poles will not be 
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required, so that there will not be a very great increase in 
price over А or В. D—Owing to being fed in sections, 
the cost of feeders for D will be more than C. 

Operation. —A —Liable to frequent interruption, owing to 
circuit breakers coming out in the section boxes during 
rough weather, through the trolley wire being damaged by 
falling trees, walls, etc., and during snowstorms, or owing 
to having too many trams on one section ; very expensive, 
having to send men round to every other pole to switch on 
or off the lights; large number of small fuses and switches 
to keep in repair. B is a little better than A, the lights 
not being as liable to interruption. The number of cars 
varying on each section will show up on the lamps both in 
А and В method. C—The lights сап all be switched оп 
from the power station, thereby saving the cost of sending 
men round; not liable to interruption during rough 
weather, etc. D—Being operated in sections, one fault 
does not put all the lights out. "There will be very little 
saving in using boosted current over the method C. 


E: | 
(>_> 


Fic. 1. 


In either C or D, if a fault takes place on one main, and 
that happens to be the positive, it is possible to change the 
mains over and get the earth on the negative main until it 
can be repaired, thereby saving having to put the lights 
out. C or D methods are better than either A or B methods, 
in not having the same number of points at as high 

tential above the earth. In a series of five lamps in 

or D methods: first lamp, 500 volts; second, 400; 
third, 300; fourth, 200; fifth, 100 volts above earth. 
А or B methods: one lamp 500 volts and the other 250 
volts above the earth. 

The method described in B seems to be the best, take it 
all round, for the tramway company. —C. G. 


ST. PANCRAS ELECTRICITY ACCOUNTS. 


The following is the report of Mr. Albert E. Pycraft, 
chief clerk to the St. Paneras Borough Council, on the 
working of the electrie lighting department during the 
15 months ended March 31, 1902. Abstracts of the 
revenue account, general balance sheet, and statement of 
electricity generated, sold, eto., are also appended : 


The loans received during the 15 months amounted to £74,620, 
making the total loans sanctioned and borrowed £335,620, of which 


£27,840. 182, 2d. has been repaid. The expenditure on account of 
capital during the 15 months was £46,140. 0з. 1d., making a total 
capital expenditure at March 31, 1902, of £380,126. 183. 9d. The 
gross revonue for the 15 months amounts to £74,503. 18s. 9d., and 
the net revenue £25,894. 14s. 1d., which, after ро for interest 
and repayment of loans, etc., leaves a protit on the 15 months’ trading 
of £5 090. 11s. 9d. I would call attention that in the expenses for 
distribution is included an exceptional item—viz., £724. 10s. 9d. for 
alterations in connection with changing pressure on mains to 220 volts. 
It should also be stated that during the additional quarter inoluded in 
the accounts а larger aggregate of repayments of loans his been met 
than is proportional to the period. On the credit side of the account, 
it was found desirable to take the meter readings earlier than formerly, 
and this has had the effect of reducing the net profit by some £2,250, . 
the benefit of which will accrue in the current year's account. The 
following table shows the progress of the electricity undertaking since 
the commencement : 


Year No. of —Current sold to consumers — —-No. of om 
end- con- (not including public etc., applied for. 
ing — sumers. street lighting). Incau- Mo 
Dec. 30 it Ad., 5d., and des- Arc. toi 
UPS HS 6d. per unit. cent. 
£ s d £ s.d. 16 c. p. 
1892 172 — 8,167 7 8 9,990 82 11 
1893 258 384 31 6 9,161 6 O 12,851 110 19 
1894 349 1,256 15 9 10,819 15 9 15.542 129 22 
1895 447 2,142 9 6 12,682 6 O 19,195 139 37 
1896 672 2,948 19 9 19,430 8 8 2,423 187 47 
1897 808 4,081 10 0 25,220 11 5 32.250 255 78 
1898 984 8415 0 0 23,446 5 2 38,124 292 91 
1899 1,184 11,699 12 3 25,992 17 6 46,172 315 1% 
1900 1,458 12,565 16 7* 25,914 5 9 657,456 426 152 
1902 1,806 20,996 4 1* 38,228 8 5 „999 525 211 
* 2d. and 3d. per unit. 
REVENUE ACCOUNT. 
Dr. Generation of Electricity. £ s d. 
Coal or other fuel ; 8 8 
Oil, waste, water, and stores 1, 17 2 
Proportion of salaries of engineers ...... 658 6 0 
Wages at generating stations .. ......... 4875 8 4 
Sundry petty expenses ............ ...... 177 911 
Repairs and maintenance ............... .. 5,077 11 9 
— — 55,290 1 10 
Distribution of Electricity. 
Proportion of salaries... ........... . ... 54118 4 
Wages of outdoor staff ..................... 1,401 19 9 
Repairs, ete., buildings..................... 107 17 5 
Repairs, etc., of mains 2360 1 9 
Alterations in connection with changing 
pressure on mains, ctc., to 220 volts... 754 16 9 
Repairs, etc., of meters, eto............... 850 3 6 
Repairs at distributing stations ......... 102 10 6 
Water, etc., at distributing stations ... 6 10 10 
— 6,131 18 10 
Public Lamps. 
Carbona- n 972 12 9 
r ant 550 2 6 
Attending iue siemens 1,295 11 2 
— 2,518 6 5 
Licenses and wayleaves.. .................................... ; 54 5 6 
Rents, rates, and taxes .. 2,125 1 5 
Management Expenses. 
Salaries—viz., engineer's department... 2,404 14 2 
Stationery aud printing .................. 260 8 5 
General establishment charges 520 11 7 
— 31,194 14 0 
DAW OX pen ges рн БАЙ 5 010 
Special Charges. 
Insurances, ete. .............................. 475 710 
Focs, testing meters ........................ 4 0 0 
Expenses obtaining loans .................. 142 14 6 
Compensation claims 190 0 0 
Alterations to engine-room ............... 614 7 
Professional charges 2 
Sundry chargeable works .................. 517 16 11 
—————— 1,209 15 10 
Total expenditure ......................... t енн 48,609 4 8 
Balance carried to net revenue ............................ 25,894 14 1 
£74,505 18 9 
r. £ s.d. 
Salo of current per moter at 6d. per B. T. U.. 25,949 9 0 
Т T | „ 9,865 10 5 
" 15 4d. „ 2415 9 0 
" М od. "eem 14,678 7 9 
$$ Т 2а. e оа 6,517 16 4 
| 59,224 12 6 
Sales of current (minimum charges) . 12 10 0 
Public lighting (sale of current and all charges) 14,265 9 3 
Indicator rentass s de 215 14 0 
Snndry chargeable work 540 9 8 
Fees for testing installations 12 10 O0 
Rente receivable „ызылдак e per nieas 240 5 4 
Proportion of office ехрепзев chargeable to the 
Lighting (Gas) Department .............................. 187 10 0 
9 
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GENERAL BALANCE SHEET. 


Dr. Liabilities. 9 s.d 
Capital account—amount received ........................ 555,620 0 0 
Amount received on loan from bankers ..... ........ .. 47,977 8 7 
Sundry creditors ааа v eva ie о акна 10,155 1 4 
Amounts due under contracts ........................... ͥ . 4,058 2 5 
Interest and repayments accrued on loans ............... 5,880 12 7 
Net revenue account .......................................... 6,229 19 9 
Reserve fund. a: s 88 10,435 18 6 

£418,353 3 0 

Cr. Assets. £ s. d. 
Capital account —amount expeaded for works ......... 580,196 18 9 
Stores in һапа................................ ave EO Ebo edes 7,297 210 
Debtors for current supplied less deposits ............ 18,453 6 3 
Sundry debtors iu sues Sadie reri a ERROR VR 59 10 4 
Amounts due on account of street lamps, ete. ...... .. 989 8 5 
Reserve fund investment account wee 10,433 18 6 
Suspense account. . TUM bouts ais cete un 923 3 2 
Cash. Band. до rt P EN RCM UNIES 69 14 11 

£418,353 5 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity 5 8 in B. T. units FVV 5,608,436 
Quantity f Public lama. . 1,141, 

sold d Private A by meter 3.588755) 4,729,840 
Quantity used on works and testing-room ..................... 565, 686 
Total quantity accounted fo n © 6 5,095,526 
Quantity not accounted fo nn æ . 512,910 
Number of public lamp ннн, 450 
Total maximum supply demanded (kilowatts) ............... 2,610 


LUTON ELECTRICITY ACCOUNTS. 


The expenditure on capital account by the electricity 
department up to the present amounts to £25,165. We 
give herewith abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 


etc., which are for nine months only : 

r. REVENUE ACCOUNT. £ s. d. 
Generation of electricity ................................ EN 392 12 6 
Distribution of electricity.................... eee 1218 9 
Repairs of public lamps ...... ue n 33 9 6 
Rated and gage eon dU ve 158 12 0 
Management expenses—salarics, eto. ........................ 152 16 3 
Special charges—insurance, ete. .............................. 87 2 9 

787 11 9 
Balanee to net revenue account ..................... æ 154 2 3 
2921 14 0 

Or. 2 8. d. 
Sale of current per meter and for power 790 14 9 
Publié Henin’ ies е рано o TROVATI TY ЫКМА 111 7 5 
Rental of netee sss‘ VES 19 11 10 

£921 14 0 
GENERAL BALANCE-SHE Rr. 

Dr. Liabilities. 2 8. d. 
Capital account amount гесеітей........................... 26,173 10 6 
Sinking fund account ыл... 760 0 0 
Interest on loan accrued due ................................. 211 5 0 
Amount due to general current account. 1,067 0 0 
Balance duc to treasurer (revenue account ...... 1,673 11 8 

£29,885 7 2 

r. Assets. £ в. d. 
Capital account amount expended . ........... 88 ue 25,165 15 0 
Stores on hand soos user 8 15 12 6 
Sundry debtors for current supplied, meter rents, etc.. 409 14 5 
Securities held (cost price . 760 0 0 
Balance at debit of net revenue aceount .................. 1,459 9 9 
Cash with treasurer (eapital account 2,074 17 6 

£29,885 7 2 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. units . 53,129 
Quantity f Public lamps eene . 10,358 \ 50.972 

sold Private consumers by meter 40,634 f j 
RAD used OH Works . add 2,157 

otal quantity accounted folk . . 55,129 
Total maximum supply demanded (kilowatts) .................. 9 


Number of public lamps: 10 arcs, 24 incandescents. 


pomme ES TRIE чат ў 


GRIMSBY ELECTRICITY ACCOUNTS. 


Accerding to the accounts of the Grimsby eleotricity 
department for the year ended March 31, 1902, the total 


| the Brompton and Pic 
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expenditure on capital account amounts to £57,874. 
Abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., are given 
herewith : 


Dr. REVENUE ACCOUNT. £ s.d. 
Generation of electricity "UEM REVERSE 1,755 15 4 
Distribution of electricity ................... . 95 1 11 
Attending and repairs of public lamps ..................... 258 4 1 
Rent payable osse bo Oa degit dede te usted tesi ctus 45 6 8 
Management expenses—salaries, ett 624 17 3 
Special charges—insurances, ete. ........................... 5916 8 

Total ‘expenditure „ооло 2,815 1 11 
Amount set aside for bad debts .......................... 100 0 
Balance carried to profit and loss account...... . . 1,5579 4 

£4,382 11 3 

Cr. £ s.d 
Sale of current per meter at 54. per Board of Trade unit 2,302 15 2 
Under contract (traction 7Pꝛ7ꝛ7)ꝛ q ꝰ 577 10 9 
Public ü stig gs dte E sa Pes 1,327 0 2 
Rental a eter ыа ee e 66 15 8 
Sale of incandescent lampdcer;wduduwuw G 60 9 2 
Fees for wiring of consumers’ premises 55 1 3 
Fees for teste, charging batteries ........................... 15 1 1 

£4,382 11 3 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Capital account —amount гесеіуей........................... 54962 0 0 
Sundry creditors and bank balance ........................ 8,22018 7 
Sinking fund account 1,390 17 10 
Provision for bad debts ....................................... 10 0 O 

£64,583 16 5 

Cr. Assets. £ s.d. 
Capital account —amount expended for works. .. 57,874 15 5 
Stores in Hann 8 575 9 4 
Sundry debtors for current supplied ........................ 2,277 7 1 
Other debtors on wiring account and for goods sold ... 135 6 0 
Balance at debit of profit and loss account... 5,721 0 7 

£64,583 16 5 
STATEMENT OF ELECTRICITY GENERAFED, SOLD, ETC. 
Quantity generated in В.Т. units UU 357,472 
rf 90,492 
Quantity sold { Public lamps 88,012} 290,247 
Private consumers by meter ...... 111,745 
Quantity used on works U UU Ui He „069 
Quantity unaccounted foo ?m “nUdkndn n Hh 41,084 
| Total maximum supply demanded (kilowatts) .................. 590 


Number of public lanips, 65 aros, 1 pair incandescents. 


TUBE BILLS IN PARLIAMENT. 


SIR LEWIS McIVER'S COMMITTEE. 
THURSDAY, JULY II. 


The committee resumed the consideration of the clauses of the 
Brompton and Piccadilly-circus Railway Bill. Qn the previous day 
the Committee had passed the preamble and had decided not to accede 
te a demand of the Piccadilly and City Electric Railway Company 
that a joint station should be constructed for the use of the two 
companies in the Haymarket, but to authorise the making of a subway 
between the companies’ stations at joint expense. 

A clause to carry eut an agreement which had been entered into 
with the London United Electric Company with regard to the point 
at which the two companies’ lines are to cross one another at the 
northern end of Sloan-street was approved. It was to the effect that 
if the London United Company’s Bill were sanctioned by Parliament 

cadilly Company should not deviate their 
railway to any greater extent than 3ft. downwards from the level 
shown on the deposited plan at the point of erossing, and that a clear 
space of 5ft. should be left between the respective tunnels of the com- 
panies. A clause making the return half of workmen's tickets not 
available till after noon on the day of issue was accepted by the com- 
mittee. The London County Council asked for a clause to provide for 
street improvements being made at the company's station sites before 
rebuilding. An agreement was finally made that any land which the 
company could spare should be purehased by arbitration. 

The remaining elanses were then adjusted, and the Bill was ordered 
to be reported for third reading. 


T—-ÁÁÉÉ———Á— ? 


Halifax.—The question of extending the Corporation tramways to 
Brighouse, via Hipperholme, and to Greetland was raised at the 
elg: ot tle Town Council on Wednesday. A report was presented 
{төт the Tramways Committee declaring that the proposal was at 
present inopportune. An amendment that the whole question of 
tramway extensions or non-extensions be referred to a special meeting 
of the Cowncil was adopted. 


зш ән а — 
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LEGAL INTELLIGENCE. 


THE POOLE AND DISTRICT TRACTION COMPANY 
v. BOURNEMOUTH CORPORATION. 


The is eei nis authorised by the Court of Appeal has been 
suspended pending an appeal in the House of Lords. The Corpora- 
tion have given an undertaking to transfer to the plaintiff tramway 
No. 6 for the reasonable cost of the construction of the permanent 
way and overhead equipment if the House of Lords affirms the decision 
of the Appeal Court. 


——————— 


COMPANIES" MEETINGS AND REPORTS, 


ANGLO-AMERICAN TELEGRAPH. 


The half-yearly meeting of shareholders of the Anglo-American Tele- 
graph Company, Limited, was held last week at Winchester House. 

г. Francis A. Bevan presided. 

The Chairman said the receipts for the half-year decreased by 
515,167, but he believed there had been a falling off in the receipts of 
submarine telegraph companies generally, and it was probably owing 
to adiminution in the volume of business. Commenting on the 
development of wireless telegraphy, he remarked that nothing had 
occurred, as far as he knew, to make them alter the opinion they 
expressed on а previous occasign—namely, that although wireless tele- 
graphy would produce a certain class of telegram, such as between 
the ship and the shore, or between ship and ship, there was no reason, 
as far as could at present be seen, why it would compete with the 
olass of telegrams which the Anglo-American and other companies 
sent. He quoted Lord Kelvin, who had said to him, ''I have given 
careful consideration to this subject, and I do not believe that the 
shareholders in y ur кору need be alarmed at the prospect of 
wireless telegraphy.” Аз far as any decision had been given in the 
French lawsuit it had been in this Company's favour, and the directors 
had no reason to think that it would be otherwise. А dividend of 
12s. 6d. per cent. on the ordinary and £1. 5e. per cent. on the pre- 
ferred stock was declared for the first and one of 15s. per cent. and 
503. per cent. for the second quarter. 


PAISLEY TRAMWAYS. 


The thirty-second ordinary general meeting of the directors and 
shareholders of the Paisley Tramways Company was held on Wednes- 
day last week. Mr. J. G. Stewart presided. 

he Chairman, in moving the adoption of the report, expressed 
regret that the result of the past half-year’s work were not more 
satisfactory, there being a debit balance of £15. 4s. 9d. on the 
working for that period. 

The report was adopted. 

On being asked if the directors had had any communication with 
Mr. Murphy, the Chairman replied that they had had no communica- 
tion with him. The directors, however, had agreed to ask Mr. 
Murphy to at once implement the agreement come to when his Bill 
was passed. It was also resolved to call upon the arbiter, Mr. More, 
C.E., of Edinburgh, to make a valuation of the property and thereby 
try to bring matters to a point. 


METROPOLITAN RAILWAY. 


The ordinary half-yearly general meeting was held on Aug. 1, Mr. 
John James Mellor, J.P., D.L., chairman of the Company, presiding, 
who largely dwelt upon the progress made with the electrification of 
the undertaking. He said the directors had fully carried out the 
pledges given at the last half-yearly meeting, that not a day nor an 

our should be lost in pushing forward this work. Contracts were let 
early in the year with the British Westinghouse Company for the 
supply of the complete installation of their power-house at Молл. 
They had been able to make their contracts on exceptionally favourable 
terms, not only for the steam and boiler power and electrical plant at 
Neasden, but also for the various sub-stations. The contracts for the 
installation at Neasden had been given that morning to the British 
Westinghouse Company. The contraet for the conducting rails had also 
been let. The design for the rolling-stock had been approved, and the 
contract for this portion of the equipment was in hand: With regard 
to carri they had concluded that there is a demand for two classes 
by the public travelling on their system, and to have first and third 
class carriages. 

Sir Charles MoLaren, K.C., M.P., deputy-chairman, seeonded 
the motion, which, after some congratulatory remarks by shareholders 
on the satisfaetory statement made by the chairman, was unanimously 


GREAT NORTHERN AND CITY RAILWAY. 


The eighth half-yearly meeting was held on Aug. 1. 

Sir Charles Sootter, J.P., chairman of the Company, who pre- 
sided, said that the contractors were of opinion that the line between 
Drayton-park and Finsbury-pavement oould be opened for tgaffic in 
the course of four or five months. He thought that it wil: Probably 
be completed and ready for oponing at the end of tho year. The 
generating station near the Regent’s Canal was very spacious and one 
ef the largest in London. The engine-house was practically finished. 
Ite dimensions were 59fe. by 1206. by about 60ft. high, excluding the 


basement. It contained four engines, each capable of developing in 
continuous running about 1, 600 i. h. p., and with a capacity for sudden 
overloads up to 2,500 i.h P These engines of the most modern type, 
especially designed for this work, were being manufactured by the 
well-known makers, Messrs. Musgrave and Co., of Bolton, Lancashire. 
They will be supplied with steam from 10 Davey-Paxman boilers of the 
cylindrical marine type. The coal to be burned in the furnaces will 
be conveyed direct from the barge in the canal at the end of the boiler- 
house without being touched by hand. There will be а 30-ton electric 
crane constructed by Messrs. Booth and Rodley in the engine-house. 


| There are auxiliary engines of the ‘‘ Peache ” ype supplied by Messrs. 


Davey-Paxman, of Colchester. The whole of the steelwork for the 
power station had been manufactured by Messrs. Dorman, Long, and 

o., of Middlesbrough. The ош; motors, and electrical equip- 
ment generally are to be supplied by the British Thomson-Houston 
Company, of Rugby; the economisers by Messrs. Green, of Wake- 
field ; and the mechanical stokers by Messrs. Vicars, of Earlestown. 
The rails for the permanent way were in process of being raised. They 
are 85lb. per vid and were supplied by Messrs, Cammel and Co., of 
Sheffield and Workington. есте] rolled-steel chairs support the 
rails, and are fixed every 2ft. 6in. These will ensure an elastic 
cushioned road, and will thereby reduce vibration to & minimum. 
The rolling-stock, which is being constructed by the Electric Railway 
and Tramway Carriage Works, of Preston, in Lancashire, and also 
by the Brush Electrical Engineering Company, of Loughborough, in 
Leicestershire, was most luxurious and roomy for this type of service. 
The carriages will be 9ft. 4in. wide overall by 50ft. in length. Seven 
will form a complete train, three of them being motor-carriages, and 
equipped with six 125-h.p. motors. They are to be controlled on the 
multiple-unit plan, and will be of the same as those about to be 
aopa by the Metropolitan and District Railways. The lifts to be 
used at the stations will be by Messrs. Easton and Co., of Erith. 
All the equipment had been supplied by British firms. Their tunnels 
were larger than those of any tube railway in London, being 16ft. as 
against 10ft. and 11ft. of the other companies; so that, assuming 
there was a breakdown, any passenger would be able to get out of the 
train and walk along the railway on a level footpath. The tunnels 
would always be lighted whenever there was a train running. After 
statements with regard to the Company's recent Bill, the vibration 
clause, etc., in themselves interesting but unfortunately crowded out 
of this issue on account of want of space, the chairman, in reply to а 
question, said the estimated further expenditure on lines in course of 
construction in subsequent half-years was correctly stated to be nil, 
the fact being that under the contract the contractors, Messrs, Pearson 
and Son, had to build, equip, and place the line in absolute working 
order for the total amount of the capital. 

The report was carried unanimously, and a hearty vote of thanks to 
the chairman and directors closed the proceedings. 


GENERAL ELECTRIC. 


The ordinary general meeting of the shareholders of the General 
Electric Company (1900), Limited, was held on the 31st ult., Mr. G. 


+ Byng (the chairman) presidin 


The report having been on as read, the Chairman at length 
referred to the recent calamitous fire. He said their premises in Queen 
Victoria-street had been inspected many times by fire experts, and, on 
their recommendation, they had ens hundreds of pounds upon a 
private fire brigade, hydrants, fire-alarms, etc.; but not one of these 
experts had ever recommended such a thing as, for instance, the pscing 
of a permanent ladder in order to provide an exit to the roof. The 
directors felt that, to the best of their ability, they had taken 
every reasonable precaution for the safety of those in the midst 
of whom they themselves were working daily. The financial 
year, as regards the general conditions of trade, had suffered 
from the continuation of the war and the ever-increasing forei 
competition to which manufacturers were exposed. ey held 
the amount of £39,000 and of £7,000 debentures in the Uxbridge 
Electric Lighting Company. In connection with this undertaking, 
they had acquired a concessioa for the lighting of Northwood, West 
Drayton, and the district around Uxbridge, which was rapidly 
developing. The remainder of their securities was represented princi- 
pally by a share in the Incandescent Electric Lamp Factory, which had 
proved an excellent investment, both financially and commercially. 


: Ав a net result of trading ıt was proposed to declare the same rate of 


dividend upon the ordinary shares as last year, but to place in reserve 
а sum of 23,000 in excess of that placed to this account last year. 
At Witton, where ample space was provided for the largest possible 
works, as well as for а colony of workpeople, they had completed their 
second big works, which was an eleetrio carbon factory, practically а 
new Industry in this ши 

Mr. Н. Hirst seconded the motion, and the report was adopted. 

The retiring director (Mr. H. Bevis) having been re-elected, a 
similar resolution was agreed to in respect to the auditors (Messrs. 
Edwin &uthrie and Оо. and Messrs. George A. Pouch and Co.). 


CENTRAL LONDON RAILWAY. 


At the ordina gener meeting on Aug. 5, Sir Н. Oakley, 
who presided, said that in the 26 weeks constituting the half-year 


‚ 25,000,000 passengers had been carried—an increase over the corre- 


sponding quarter of last year 6f 2,500,000. The gross recei 

amounted to £185,118, or £20,000 above last year's total. e 
imerease was equivalent to 124 per eent. om the comparative figures. 
The average earnings per train mile this year was 5e. 8d., as against 
5. 2d., and they had rum 15,000 miles more to earn that increase 
This additional revenue had been earned without any real addition to 
the working expenses. Including the balance big d forward, they 
had 908, 465 te divide, and after providing for the debenture interest 


208 


THE ELECTRICAL ENGINEER, AUGUST 8, 1909. 


£82,600 remained. Of thet amount the directors recommended 
that £47,000 be appropriated to the payment of a 4 per cent. 
dividend on the original and on the preferred stock, and that £9,994 
be provided for the dividend on deferred stock, which was not payable 
until the result of the whole year's working had been ascertained. 
An available balance of £25,600 would remain to be carried forward 
to the present half-year. Coming to the question of air in the tunnels, 
he said every night the air in the tunnel was pumped out, and on the 
whole the atmosphere was infinitely purer than that in any other 
tunnel. The air had been examined by the local medical officer, and 
the Board had also given facilities to enable the scientific advisers of 
the Oounty Council to examine the atmosphere. The Company were 
now awaiting their report, and they were led to think that it would 
be a telerably good one. They regretted that their Bill this year was 
unsuccessful, and still thought that the decision of the Select Com- 
mittee of the House of 8 was wrong in rejecting their proposal to 
establish a circular route going east and west. 
The report was adopted and Viscount Esher elected a director. 


NATIONAL TELEPHONE. 


The thirtieth ordinary general meeting of the abeve Company was 
260 on the 518 ult., Sir Henry Fowler, М.Р. (the president), in the 
chair. 

The Chairman said the report and statement of accounts showed an 
income during the past half-year of £821,743, or, compared with 
£774,714 in the corresponding half of 1901, an imcrease of £47,028. 
Working expenses for the half-year were £479,122, compared with 
£455,915 last year. The net result of the half-year, deducting the 
Post Office royalties, which amount to £75,577, is a profit balance of 
£267,043, as compared with £247,645 for the corresponding period of 
1901, being an increase of £19,397. The directors recommend the 
payment for the half-year of a dividend at the rate of 6 per cent. per 
annum on the first and second preference shares, 5 per cent. on the 
third preference shares, 6 per cent. on the preferred shares and 
preferred stock, and 44 per cent. on the deferred stock. Out of the 
inoome the Board pro to transfer £70,000 to the reserve fund. 
The increase of orders obtained in London since Nov. 18 last was, he 
believed, as large an increase as they had had in any half-year. After 
giving details of the recent fire at their City exchange, he congratulated 
the general manager, the London engineer, the London superinten- 
dent, and all their subordinates for the zeal, enthusiasm, and ability 
which they displayed in grappling with the calamity. 

The report was doped, 


MAXIM ELECTRICAL AND ENGINEERING. 


The ordinary general meeting of this Company was held on the 
ólst ult., Mr. J. de Meray presiding. 

Mr. R. Wright, manager of the engineering department, explained 
that the present position of this branch was not disclosed by the 
accounts, inasmuch as the contracts were not completed, wherefore the 
profits could not be shown until the accounts for the current year were 
presented. These amounted to about £50,000. 

Mr. Hill, manager of the аар department, gavo some figures show- 
ing the monthly increase in the output, 1 that the sales had 
been largely increased, despite the great set-back caused by the post- 
ponement of the Coronation. 

The report was adopted. 


BIBMINGHAM AND ASTON TRAMWAYS COMPANY. 


А{ the annual meeting of this Company at Birmingham, the 
chairman, Colonel E. J. L. Twynam, presided. 

The annual report proposcd to appropriate the available surplus of 
£10,570. 7s. 4d. as follows: to payment of a dividend, free of income 
tax, at the rate of 10 per cent. per annum, on account of which 
£3,000, being an interim dividend at the rate of 10 per cent. per 
annum for the six months ending Dec. 31, 1901, has been paid, 
£6,000 ; to payment of a bonus of 2s. per share, £1,200 ; to directors’ 
percentage on excess of dividend over 5 per cent., in accordance 
with the articles of association, £367. 103.; to carry to reserve, 
£3,002. 17s. 44. 


BAKER STREET AND WATERLOO RAILWAY. 


The report for the half-year ended June 30 last, submitted at the 
meeting yesterday, states that the capital cxpenditure during the half- 
year amounted to £66,011. The estimate for the current half-year is 
£175,000. Theconstruction contracts and agreements relating thereto 
have now been transferred by the Metropolitan District Electric Traction 
Company, Limited, whose capital was £1,000,000, to the Underground 
Electric Railways Company of London, Limited, with a subscribed 
capital of five millions sterling. Satisfactory progress is being made 
with the construction of the works. The Company's Bill is now 
waiting third reading in the House of Commons. The engineers’ 
report states that since their last report the works have made 

rogress as follows: The western running tunnel at Waterloo 
bas been completed to Addington - street. The eastern running 
tunnel has been continued southwards to a point 54 yards 
short of the Waterloo station tunnel. On the north side of 
the river the shield chamber for the second station tunnel at 
the Embankment has been constructed, and the shield is now in 
course of construction. The eastern station tunnel at Oxford-street 
has been completed, and the headwall built ready for continuing the 
running tunnel. The western running tunnel has been continued 
from the point in Regent-street near Vigo-strect, where it was 
suspended, to a point yards south of Oxford-circus. On the 


northern section of the railway the eastern running uinnel, which was 
suspended in May last year at a point in „ Park, north of the 
outer circle roadway, was started again on June 50 last, and is now 
about to cross under the said roadway. At the station at Waterloo 
the lift chamber or booking hall has been covered in, and is ready for 
the internal fittings. At Piccadilly the works remain as they were 
at the last report, and at Oxford.street preparations are being made 
to n some underpinning work to enable the large lift shaft to be 
sunk. 


NORTH METROPOLITAN TRAMWAYS. 


The report for the six months ended June 30 last, to be submitted 
atthe meeting on 12th inst., states that the Bill for the electrifica- 
tion of the Company's lines in Middlesex, the application for which 
was authorised at the last meeting, has passed both Houses of Parlia- 
ment, and by arrangement with the Middlesex County Council and 
the Metropolitan Electric Tramways, Limited, it is now proposed to 
apply to the Board of Trade for their consent to a sale of these lines 
to the Metropolitan Electrie Tramways, Limited, and an agreement to 
this effect will be submitted for confirmation at the meeting. The 
Act also contains power to increase the number of directors to six, and 
& resolution te, this effect will be submitted to the meeting. The 
directors recommend that Mr. James Devonshire, the managin 
director of the Metropolitan, Electric Tramways, Limited, be elec 
as such additional director. 


ROTHESAY TRAMW AYS. 


The report by the directors states that contracts were entered into 
for the electrical reconstruction and equipment of the line, and work 
was commenced upon the roadway on March 3, and finished, fit for 
resumption of car traffic, on May 17, since which date it has been 
worked by horses. Concurrently with the road construction, the erec- 
tion of a power station, car-sheds, and the overhead equipment have 
been in progress. Unforseen difficulties have arisen causing delay on 
the power-house and car-shed site, but they are now overcome, and 
the work is approaching completion. It was hoped that by the end of 
July the line would have been entirely worked by electric power. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The report for the half-year ended June 30 last, to be submitted to 
the meeting on 2st inst., states that the receipts from all sources 
amounted to £9,941. Including the sum brought forward from last 
half-year, the balance of profit, after providing for debenture interest, 
is £5,538, and a dividend at the rate of 4 per cent. per annum is 
recommended. 

— Áo G— 


APPOINTMENTS VACANT. 


Various Appointments are vacant under the Woolwich Borough 
Council Electricity Department, Aug 14. See advertisement. 

Switohboard Attendants, Peterborough Corporation, 24s. Gd. per 
week, Aug. 9; Carlisle Corporation, 25s., Aug 18. See advertisements. 

Assistant Engineers, Oldham Corporation, £100 per annum, 
Aug. 11; Edinburgh Corporation Electricity Supply Department, 
£100 per annum, Aug. 22. See advertisements. 

Junior Switchboard Attendant, Hoylake and West Kirby Urban 
District Council, £52 per annum, Aug. 12. See advertisement. 

Draughtsmen, large shipbuilding and engineering works; 
55 in design of central generating station for power and 
light; practical experience in switch work. See advertisements. 
Meter Inspector, 50s. per 50-hour week. See advertisement. 


Wireman and Assistants, Bermondsey Borough Council. See 
advertisemen:. 
Sub-Station Attendant, Croydon Electricity Works. See adver- 


lisement. 

Junior Shift Engineer, Croydon Electricity Works, 30s. a week. 
See advertisement. 

Various.—The Colchester Town Council will shortly advertise for 
а chief assistant, £2. 10s. per week, to have charge of the night shift 
of men ; a shift engineer, at £1. 5s. per week, to have charge of the 
day shift ; a second engine-driver for the day shift, at £1. 15s. per 
week ; and a trimmer for evening shift, at 15e. per week. 


NEW COMPANTES REGISTERED. 


South Yorkshire Promoters, Limited. —Capital, £99. Objects : 
to carry on in the West Riding of Yorkshire and elsewhere the 
business of an electric supply company in all its branches ; to erect all 
necessary power generating stations, works, plant and machinery, 
cables, wires, lines, accumulators, lamps; as electricians, electrical 
engineers, etc. 

Automobile Supply Company, Limited. — Capital, £21,000. 
Object : to deal in and with motors and engines of every description, 
cars, etc. 

Concordia Electric Wire Company, Limited. —Capital, ree A 
Objects: to acquire and turn to account any patents relatin 
improvements in the distribution of light, heat, sound, power, or other 
effects; us general electricians and electrical engineers, wire-drawers. 
etc. 
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embankment, W.C., and obtained from the Boreagh Engineer. 
Tenders by Aug. 20. 


East India Tramways Company, Limited.—Capital, £80,000. 
Objects : to acquire and work any tram or rail roads in India, with all 
or any of the undertakings, concessions, lands, buildings, and property 
of the East India Tramways Compeny, Limited, in liquidation, etc. 

Coston and Co., Limited. —Capital, £6,000. Objects : to acquire 
the business carried on by W. H. B. Coston, as Coston and Co., at 
14, Milbrook-road and Grove-road, Southampton, and to carry on the 
general business of builders and contractors, electrical engineers, etc. 

South American Light and Power Company, Limited.—Ca pital, 
£100,000. Object: to carry on in the Argentine Republic or 
elsewhere in South America the business of eloctrical engineers, etc. 

Electrical Publishing Company, Limited.—Capital, £14,500. 
Objects: to adopt an agreement with T. J. F. Feilden, and to carry 
on the general business of printers and publishers, etc. 

Sutton District Development Company, Limited.—Capital, 
£1,000. Objects: to carry on the general business of а land develop- 
ment company suppliers of electricity for the purposes of light, heat, 
or power, eto. 

Burma Tramways Construction Company, Limited. Capital, 
£50,000. Objects: to adopt, to construct, maintain, and work any 
rail and tram roads, and also undertakings of every kind for generation, 
utilisation, supply, or distribution of electrical or other power for 
heating, lighting, telegraphie, or telephonic purposes, etc. 


= 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Calarasi-Stirbey (Roumania).—The Municipality require tenders 
for public electric lighting. Tenders by Sept. 3. 

Trajillo (Spain).—The Municipality require tenders for public 
electric lighting for 20 years. Tenders by Aug. 10. 

Plymouth.—The Corporation invite tenders for overhead line 
construction, ей., in connection with the tramways. Tenders by 
Aug. 23. See advertisement. 

Marrogate.—The Corporation invite tenders for the wiring and 
supply of fittings for the electric lighting at the kursaal, Harrogate. 
‘Fenders by Aug. 18. See advertisement. 

Acorington.—The Wateh Committee invite tenders for nine are 
lamps and pillar Particulars may be obtained from Мг. H. Gray, 
Electrical Engineer's Office. "Tenders by Aug. 19. 

Nisch (Servia).—The оре invite tenders for electric 
lighting of the town estimated at 202,152:47 dinars, and for plant 
estimated at 360, 84175 dinars. Tenders by Aug. 13. Particulars 
may be obtained on application to above. 

Aberdeen.—The City District Lunacy Board invite tenders for an 
electric light installation at Kingseat Asylum, Newmachar, Aberdeen. 
shire. Particulars may be obtained from Mr. A. Marshall Mackenzie, 
545, Union-street, Aberdeen. Tenders by Aug. 25. 

Malvern.—The Urban District Council invite tenders for two 
Lancashire boilers (with feed-water heater and pipe work) ; engines, 
alternators, exciters, and switchboard ; high and low tension con- 
centric cables ; and transformers. Tenders by Aug. 23. See advertise- 
ment. 

Valparaiso.—The Municipality are inviting tenders for electric 
lighting and tramways. e understand that particulars may be 
obtained from the Chilian Consul. Tenders by Sept. 1. The Govern. 
ment also propose to lay a cable between Punta-Arenas and Puerto- 
Montt. 

Halifax.—Tenders are invited for the installation of the electric 
light to two houses, Stafford-road. Specifications, etc., can be 
obtained at the offices of Messrs. Richard Horsfall and Son, archi- 
tects, e$c., 22А, Commercial-street, Halifax. Tenders by 4 p.m. on 
Aug. 11. 

Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
apparatus, transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories Tenders by Sept. 15. See 
advertisement. 

Rugby.—The Urban District Council invite tenders for {һе supply 
and erection of one 150-kw. and one 60-kw. high-speed steam alter- 
nators, three-phase, switchboard, ОШИ mains, are lamps, 
E incandescent lamps, ete., and meters. Tenders by Aug. 20. 

e advertisement. | 

Wolverhampton.—The Guardians invite tenders for providing and 
fixing engines, dynamos, mains, wiring, and fittings at their new 
workhouse (accommodation, 1,400). Specifications, ete., may be 
obtained from Mr. Arthur Marshall, A. R. I. B. A., King - street, 
Nottingham. Tenders by 13th inst. 

IMord.—The Urban District Council invite tenders for a combined 
track watering and sweeping car on maximum traction truck with 
complete electrical equipment. Specification, ete., may be obtained 
at the offices of Mr. John W. Benton, clerk to the Council, Town 
Hall, Ilford. Tenders by 12 noon on Aug. 19. 

Bexley (Kent).—The Electric Lighting and Traction Committee 
invite tenders for tramway and lighting cables, including trenches, and 
for switchboards, accumulators, motor-boosters, rotary converter, and 
motor. Specifications, etc., can be obtained from Messrs. Mordey and 
Dawbarn, 82, Victoria-street, Westminster. Tenders by Aug. 9. 

Newport (Mon.).—The Asylum Visiting Committee invite tenders 
for electric generating plant and electrical wiring and fitting for the 
proposed new lunatic asylum at Caerleon, Mon. Specifications, ete., 
can be seen at Mr. A. J. Wood’s offices, 22, Surrey-street, Victorias 


=... 


Cork.—The Committee of Management of the Cork District Lunatic 


Asylum invite tenders for the supply and erection of steam plant, 
dynamos, storage battery, switchboards, instruments, wires and 
fittings, etc., for the electric lighting of the Youghal Asylum. Speci- 
fications, etc., can be obtained from Mr. Henry A. Cutler, A. M. I. C. E., 
Municipal Buildings, Cork. Tenders by 10 a. m. on Aug. 12. 


Nowcastle-on-Tyne.—The Directors of the North-Eastern Railway 


Company invite tenders for the complete electrification of about 
57 miles of standard-gauge line (mostly double track) in the neigh- 
beurhood of Newcastle-on-Tyne. 
sections—viz., electrical equipment of coaches and permanent way, 
апа high-tension cables an 


Tenders must be divided into two 
sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

Madrid.—The Public Works Department invite tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years. A pre- 
liminary deposit of 5,568 pesetas and a final deposit of 16,844 pesetas 
is required, also the re ent of 3,189 pesetas and interest to the 
Sociedad del Tranvia del Éste for preparation of the scheme. Particulars 
may be obtained from the above. Tenders by Aug 26. 

London, 8.W.—The London County Council invite tenders for the 
supply and delivery of seven tubular fuel economisers, of not less than 

tubes each, complete with scraper gear, and seven motors with 
their starting gear for driving the same ; for erection of above-named 
plant in tho Council’s electricity generating station at Greenwich ; 
and for supply and delivery at the station of dampers and frames for 
flues and chimney openings to be erected and fixed by the Council. 
Specification and other particulars may be obtained at the County 

all, Spring-gardens, 8. V. Tenders by Aug. 15. 

Christiania. — The Board of Trade have received through the 
Foreign Office, from the British Vice- Consul at Christiania, а пой fica- 
tion to the effect that sealed tendeis, marked ‘‘ Telegraf-og-Telefon- 
materiel," will be received at the Board of Manager's Office 
Christiania, up to 3 p. m. on 13th inst. for the supply to the Norwegian 
State Railways of the undermentioned goods : 22,000 kg. of telegraph 
wire, No. 8 galvanised iron wire 4'lmm. to 4:50. diameter; 
5,400 kg. of telegraph wire, No. 11 galvanised iron wire 5 Imm. to 
ó'ómm. diameter; 5,600 kg. of copper wire 274mm. to 26mm. 
diameter; 5,900 porcelain insulators; 5,900 insulator holders. 
Tenders may include part or all of the goods required. Further 
particulars can be obtained on application to the office of the Inspector 
of Telegraphs, Stonersgade, Christania. Apart from the usual 
customs duties a preference from 10 to 15 per cent. is given to native 
manufactures. 

Leioester.— The Tramways Committee invite tenders for electric 
tramway works and materials, under the following sections, each com- 
prising а separate contract. For supply and delivery of steel girder 
tramway rails and fishplates ; supply and delivery of bolts, nats, and 
tiebars ; supply and delivery of points, crossings, and special traek 
work ; supply and delivery of stoneware pipes and conduits ; supply 
and laying ot feeder cables, telephone and test wires, and supply and 
delivery of roadway frames and covers ; supply and erection of over- 
head electrical equipment, and the supply of copper bonds ; supply 
and erection at the power station of steam-raising plant ; supply and 
erection at the power station of engines, generators, battery, ters, 
switchboard, overhead travelling crane, etc. ; supply aud delivery of 
electric tramears. Specification, etc., may be obtained at the office of 
Mr. E. Goorge Mawbey, M.I.C.E., engineer, Town Hall, Leicester. 
Tenders by Sept. 3. 

Selangor (Malay States).—The Crown Agents for the Colonies 
invite tenders for certain plant and materials in connection with 
the electricity supply scheme for the town of Koala Lumpur, in 
the protected native state of Selangor, Federated Malay States: 
(Contract A, Section 1) supply, delivery, and erection of a gene- 
rating station, consisting of two 600-h.p. high-pressure turbines, with 
pipes, two 400-kw. three-phase alternators, switchboard, and sundries. 
(Section 2) The supply, delivery, and erection of a sub-station plant, 
consisting of three 150-kw. motor-generstors, two balancers, switch- 
boards, and sundries. (Contract B, Section 3) The supply and deli- 
very f. o. b. at a European port of steel poles, croes-arms, insulators, 
copper wire, &c., for the high-pressure transmission line. (Contract C, 
Section 4) The supply and delivery f.o.b. at a European port of arc 
lamps, iron posts, controlling apparatus, incandescent and 
fittings. Tenders may be sent in for any or all of above three con- 
tracts. Specifications, drawings, general conditions, and forms of 
tender may be obtained from the Crown Agents for the Colonies, 
Downing.street, London, S. W., on and after 7th inst., on payment 
of £2 for Contract A, £1 for Contract B, and £1 for Contract C. 
Sealed tenders, endorsed ‘‘ Selangor Electric Lighting Contract," 
and addressed to the Crown Agents for the Colonies, are to be deli- 
vered at Downing-street, London, S. W., by 12 noon on Aug. 21. All 
information regarding above contracts is to be obtained from Messrs 
Preece and Cardew, 8, Queen Anne's-gate, 8. W. 


RESULTS OF TENDERS. 


Blackpool Thie Corporation have accepted the tender of Crompton 
and Co., Chelmsford, for supply and delivery of carbons. 

Ham —The Borough Council have accepted the tender .of 
T. Parker, Limited, of Wolverhampton, for the supply of a dynamo, 
at £760. 

Bath.—The Corporation have accepted the tender of Messrs. 
Kendall, at £272, for installing the electric light at the new and old 
Royal Baths. 

Grimsby.—The Town Council liave accepted the tender of Hewins 
апа Goodhand, at £973. 13s. 8d., for the extension of electricity 
buildings and plant, 
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Eooles.—The Town Council have accepted the tender of the Gilbert 
Arc Lamp Company, Chingford, Essex, for supply and erection of 
eight arc lamps, at £112. 16s. 


Derby.—The Town Council have accepted the following tenders: 
Brown's Foundry Company, cast.iron condenser piping, £55 ; Fuller 
Wenstróm Manufacturing Company, motor pump, £53. 


Bristol.—The Town Council have accepted the following tenders: 
British Insulated Wire Company, cable required for extending the 


power mains, £6,080 ; Dick, Kerr, and Co., for supply of a dynamo, 


Rotherham.—The Town Council have accepted the tenders of 
W. Thornton and Son, at £3,139, for builders’ work in connection 
with the extensions at the generating station, and of Newton, 
Chambers, and Co., at £338, for the requisite constructional ironwork. 


London, X.—The tender of Peirson and Co., 17 and 18, St. 
Dunsten's-hill, Lendon, E.C., at £6,775, has been accepted for the 
supply, delivery, and orection complete of the constructional steelwork 
for the new generating station, Canning Town, E., comprising roofs, 
stanchions, girders, coal bunkers, and complete electric coal-handling 
and transporter plant. 


Brighton.—The Corporation have accepted the tenders of the 
Electrical Power Storage Company, Limited, to supply, deliver, and 
erect a storage battery, at £3,423. 12s., and to maintain the same for 
10 years for the annual sum of £186. 10s.; and that of D. Bruce 
Peebles and Co. to supply and fix an automatic reversible booster 
with switchboard, to be used in conjunction with the storage battery, 
at £975. 


BUSINESS NOTES. 


TRACTION. 


Accident. —4A collision occurred on the Glasgow tramways on 4th | 


inst., in which five persons were injured. 

Wolverhampton. — The new Hampton-road extension of the 
electric tramways was opened last Tuesday. 

Gloucester.—The Council have obtained the Board vf Trade's 
provisional agreement to the purchase of the tramways. 

Colchester.—The Colchester Corporation tramways orders have 
been prolonged till Aug. 9, 1905, and Aug. 9, 1904, respectively. 

Wigan.—Mr. James Slevin, the Corporation tramway traffic 
manager, has been appointed to the position of electrical engineer. 

Shoreham.—The draft agreement botween the Council and the 
electric traction company on the subject of the proposed tramways 
has been approved by the Urban District Council. 

Brighton.—At a recent public meeting a resolution was passed in 
favour of extension of the tramways to the districts covered by the 
Preston Park, Montpelier, Regency, and West Wards. 

Darlington.— We understand that the provisional order for the 
construction of the Darlington olectric tramways has now been 
completed, and has received the sanction of the Board of Trade. 


Ashton.—4At a recent public meeting a deputation was appointed 
with a view of requesting the Corporation not to run the trams on 
Sundays, and a similar resolution has been passed by the ruri-decanal 
meeting. 

Tilbury Railway.—We learn that the differences of the Tilbury 
and Southend Railway with the Great Eastern Railway Company in 
regard to the widening of the London and Blackwall line has been 
amicably settled. 

Worcester.—The City Council will hold a special meeting this 
week to pass final details in the scheme for converting the city tram- 
ways to electric traction. The work will be undertaken by the British 
Electric Traction Company. 

Smethwick.—An electric generating station is to be constructed at 
Smethwick, and from его the electrical power required for the trams 
on the Dudley-road route will be drawn. The cars will be built on 
the eight-wheel bogie principle. 

Wallsdhd.—The Council have decided, subject to the Tyneside 
Tramways Company altering certain specified levels, to grant permission 
to carry passengers by a single line over the present bridge across the 
Willington Gut for a period of 12 months. 

Doncaster.—The fourth section of the Doncaster 5 to 
Hyde Park—was passed by the Board of Trade inspector last week, 
and immediately opened to the public. There are still two sections 
to be completed—to Bentley and Wheatley. 

North-Eastern Railway.—A Laffan telegram states that the 
North-Eastern Railway of England will purchase in America all, or 
almost all, of the equipment for electrifying 57 miles of their system 
in the neighbourhood of Newcastle-on-Tyne. 

Linooln.— A special meeting of the City Council has been 
summoned for Sept. 2 for the purpose of giving the Lincoln Tramways 
Company notice under the Act of 1870 requiring them to sell so much 
of their undertaking as is within the district of the city. 

Enginee Standards Committee.—A special sub-committee 
has been 5 8 under the chairmanship of Mr. Howard-Smith, 
to deal with the standardisation of sections and specifications for 
tramway rails and other tramway permanent-way materials. 

Musselburgh. — The promoters of the Musselburgh - Portobello 
electric tramways scheme have asked the Board of Trade for au 
extension of one 


ob 


year in which to construct the tramway. The 
consent of the Musselburgh Town Council to this step has been 


Salford.—The agreement of the Council with the Prestwich 
District Council in regard to tramways has been approved; also a 
tender for the supply of 1,450 tons of tramrails, at £6. 17s. 6d. a 
ton, with the requisite quantity of fish and sole plates for the same at 
£8. 7s. 6d. а ton. 

Bradford.—The Tramways and Street Improvement Oommittee of 
the Corporation are in favour of proceeding with the Church Bank 
tramway scheme, but of endeavouring to obtain a larger share of the 
parish church graveyard than is provided for in the powers now being 
sought for in Parliament. 

Barcelona Tramways Co.—At an extraordinary genera] meeting 
of this Company on Wednesday a resolution was к confirming ап 


agreement, dated July 23, 1902, between the Company and Luis Pujol 


and Juan Llopart, of Barcelona, whereby an option wss given to 
purchase the Company's undertaking. 


.—An agreement has been signed between the Corporation 


Barrow 
and the British Electric Traction Company whereby the compan 


undertake to lay down an electric system to the docks, Roose, end 
Furness Abbey, the Corporation reserving the right of purchase at the 
end of seven, fourteen, or twenty-one years. 

Wrexham.-—The Wrexham and District Electric Tramways, 
Limited, have notified the Council that they are still prepared to 
enter into an arrangement with the Corporation whereby, under certain 
conditions, supply would be commenced on Oct. 1 next. The position 
of the trolley poles is being considered by the Council. 


Leeds.—The total receipts from the Leeds tramways on Wednes- 
day—the opening day of the Yorkshire Show—amounted to 
£881. 10s. 5d. Of this amount £290. 3s. 5d. was taken on the route 
to Roundhay, where the show is being held. The traffic was not much 
heavier than usual, a3 the average daily earnings are about £700. 


Halifax.—It has beon decided, owing to the abuse of the system by 
the public, to discontinue the issuing of transfer tickets on the 
tramways. With regard to the proposed tramway extensions it has 
been decided that & special meeting of the whole Council be called to 
consider the question of extending the tramways to Greetland, to 
Elland, to Hipperholme, and to Brighouse, and also the construction 
of a lift at Salterhebble, 

Revised Fares.—The London United Electric and Piccadilly, 
City, snd North-East London Railways, whose Bills are mow before 
the House of Gommons, have altered the scale of fares which sed 
the House of Lords. Nearly all fares have been increased by M. the 
only reductions being that from Sloane-street to Battersea Park, 
which is reduced to 1d. from 2d., aud the fare from Battersea Park to 
Clapham Junction is reduced to 1d. from 2d. 


Wellingborough.—The Urban Council have signed the agreements 
with the British Electric Traction Company and with the County 
Council with respect to the widening of Market-street, Welling- 
borough, which is to be carried out under the Wellingborough and 
district tramways scheme. The Urban Council will contribute a sum 
not exceeding £4,000 towards the cost of carrying out the improve- 
ment, and the County Council one-fourth of the amount so paid. 


Great Central Railway Co.—At the half-yearly meeting of this 
company, held at Manchester on Wednesday, Sir Alexander Henderson, 
who presided, said the directors were not losing sight of the possi- 
bility of adapting electric traction to some portions of their system, 
and they were watching with close attention the progress being made 
by some companies in this direction, but they had no intention at the 
present moment to do more than keep a sharp eye upon what was going 
on around them. 

Manchester. — Measurements of the roads between Barton aud 
Davybulme have been forwarded to the syndicate who propose to con- 
struct a system of electrical tramways between Barton Bridge and 
Glossop—a distance of over 15 miles-—and an intimation had also 
been given that where the roads were not of sufficient width to allow 
of the necessary spico required by the Board of Trade between the 
footpaths and the tramlines the syndicate would have to purchase the 
land required at their own cost. 

Llanelly.— We understand that at a recent private meeting of the 
Llanelly Property and Estate Committee а letter from the British Insu- 
lated Wire Company was discussed, in which it was stated that the 
company did not intend to carry out the contract which they had made 
with the Council. The scheme that the Council arranged with the 
company provided for electric lighting in portions of the town and a 
service of electric cars running not only in the town, but to the adjacent 
villages of Felinfoel, Llwynhendy, and Pwll. 


Hammersmith.— The following notice of motion has been referred 
to committee: ''That this Couneil do favourably consider the pro- 
ү of the London County Council to construct a tramway from 

ammersmith-broadway to Harlesden, and that the County Council 
be informed that, subject to the scheme being proceeded with, this 
Council will he prepared to contribute towards the cost of the street 
widenings necessitated tliereby a sum not exceeding £13,500, and also 
to widen Brook Green-road on the east side, north of tho town hall, at 
its own cost, estimated at S1, 500.“ 

Merthyr.—In the House of Commons on Monday, Mr. D. A. 
Thomas asked the President of the Board of Trade if, before giving 
any further extension of time to the Merthyr Electric Tramway Com- 

ny in which to 1 their system between Cefn and Merthyr, 

e would consult tlie Councils of the Merthyr Tydfil Urban District 
and Vaynor and Penderyn rural districte. Mr. Gerald Balfour on 
Tuesday replied that it was the practice of the Board of Trade to con- 
sult the local authorities in theae cases, and this would, no doubt, be 
done before a further extension of time was given to this conipany. 


Exeter. —The Town Council have received from the Electric Traction 
Committee а report us to tho probable cost of installing a system of 
electric trams on the overhead systen along tho routes recommended by 
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them, the annual cost of working, amd the probable revenue to be derived 
from it. The works are estimated at £74,772. The Council have also 
decided, subject to the sanction of the Board of Trade, to acquire the 
existing tramway undertaking. Ап electrical system of trams will be 
introduced within the municipal boundaries of the city and the 
suburbs, and an enabling Bill is to be promoted in the ensuing 
session. 

Neweastle.—The General Purposes Committee have appointed a 


sub-committee to meet the directors of the Potteries Electric Traction . 


Company with a view to the extension of the tramways through the 
Higherland to Keele and Madeley, and also as to the alteration of the 
terminus of the trams from Chesterton. A sub-committee has also 
been appointed to deal with an application by the traction compan 

for sanction to a double line from where the proposed Stoke line will 
touch the borough boundary to the centre of the town. Three 


passengers were hurt on Wednesday owing to a car slipping backwards . 


on a steep gradient and colliding with the car behind. 


Bournemouth.—The Corporation are taking their tramway dispute, 
already referred to at length, to the House of Lords. In the meantime 
the line was opened on Monday, the 28th ult., the number of passengers 
carried up to harada night totalling 51,327, and the receipts amount- 
ing to £255. 12s. é daily receipts, with numbers of passengers 
earried, for last week up to Wednesday night, were ав follows: 
Monday, passengers earried, 5,532; amount taken, £44. 1s. 54. ; 
Tuesday, 6,775 апа £55. 6s. 6d.; Wednesday, 7,270 and £58. 19s. 104d. 
In compliance with a memorial received from burgesses and ratepayers, 
a public meeting of the bu:gesses was held at the Grand Theatre, 
Boscombe, last week. A number of resolutions were passed in support 
of the action of the Council and against the tramways paesing out of 
their control. 

Huddersfield. —In Mera сш of the recommendations of the jury 
at the inquest into the Moldgreen tramway accident on June 28, the 
Tramways Committee have decided to increase the stringency of the 
regulations in connection with the training of drivers of the electric 
сагв. On Aug. $ the tram drivers and conductors held a meeting and 
passed the following resolution: '' That in the opinion of the men it 
would be to the best interests of the Tramway Committee and the 
Huddersfield public if the mayor and a few selected aldermen and 
councillors would have a thorough consultation with the inspectors 
and a few experionced drivers with a view to prevent any more 
accidents ог misundlerstandings between the management and the 
men. The men are as much concerned for the safety of the public 
as any man in the Town Council." 

Hampstead.— At the last meeting of the Borough Council it was 
resolved to again oppose the application made by the Middlesex County 
Council under the Light Railways Act, 1896, to construet a tramway 
commencing at High-road, Kilburn, aud proceeding in a south-easterly 
direction along the Edgware-road aud High-road, terminating at a 
poiut south of Bridge-street, as the ор was practically the 
same which has been successfully opposed by the Council on a previous 
occasion. 
tlie necessary strect widenings in connection with the London County 
Co:mcil’s propos: d scheme for constructing a tramway from the Marble 
Arch to Cricklewood. The London County Council have notified the 
Council of their decision not to proceed further at present with the 
s:heme for the proposed tramway from Edgware-road to Child's Hill. 


Light Ratlways.—The Surrey County Council have decided to 
oppose the light railway from Ockley to Midhurst.—An enquiry has 
been held at Bath into the proposed North Somerset light railway. 
As 4 consequence, if the promoters wish to conagruct the railway they 
will have to obtain an Act of Parliament. —Parliamentary powers have 
been obtained for the construction of 12 miles of electric tramways 
along the main roads in the urban districts of Barnes, Wimbledon, 
Surbiton, Esher and the Dittons, Sutton, and Carshalton, in the Croydon 
rural district, and in the borough of Kingston, but no lines have yet 
been laid iu the county. —The 
the proposed light railway between Leighton Buzzard and Hitchin. — 
Enquiries were held last week into the proposed Gloncestershire light 
railways, and into the proposal to construct a light railway for the 
north coast of Cornwall from Padstow to Tregurrian. 


Aston. —The Tramways and Electric Light Committee in thcir last 
report state that they are of opinion that the overhead trolley system 
is the most suitable for the tramways in the district when acquired 
and electrically equipped by the Council, and accordingly recommended 
that this system be adopted. The agreement for the purchase of the 
Birmingham and Aston tramways has now been exchanged. Sir 
Fredcrick Bramwell has fixed Oct. 16, 17, and 18 next for the hearing 
of the arbitration. In connection with the application for sanction to 
the loan of £24,516, part of the tramway works, the following esti- 
mate has been prepared: 450 poles, including the necessary bases, 
finials, brackets, etc., £5,850 ; 15 miles of trolley wire, £1,360; 
suspension wire, £220; guard wire, £300; overhead material, 
insulators, ete., 81,050; section boxes, etc., £440; bonding, etc., 
£600 ; safety devices, £500; contingencies, engineering fees, ete., 
£1,032—total, £11,552. 

Private Bills.—In the House of Commons during the last week the 
Mexborough and Swinton Tramways, the North Staffordshire Tram- 
ways, the Great Nerthern and Strand Railway, and the Birmingham 
and Midland Tramways and Devonport Corporation (General Powers) 
Bills were read a third time, as was also, by suspension of Standing 
Order No. 243, the Great Northern and City Railway Bill. The following 
Bills were considered aud ordered for the third reading: Birmingham 
and Midland Tramways and Great Northern and City Railway. The 
consideration of several private Bills, including the Baker-street and 
Waterloo Railway, the Charing Cross, Euston, and Hampstead Railway, 
and the North-West London Railway Bills, was pestponed to Oct. 16. 
The Lords’ amendments to the Fleetwood Urban District Council Bill 
and the London United Tramways Bill were agreed te, In the House 


of Lords the Fleetwood Urban District Council and the 


The Council also decided not to contribute to the cost of 


rton Parish Council have assented to 


London 
United Tramways Bills were read a third time and passed. 


South Africa. — Тһе Durban County Eleetric Tramway Syndicate, 
having first seoured parliamentary sanction to their scheme for the 
construction ef an electric tramway from the boundary of Durban to 
the seaside resort of New Brighton, are now actively engaged in 
arranging preliminaries. It is pro to make a junction with the 
Durban borough system on the Umbilo-road. The scheme includes 
the supply of light and power to private consumers in the districts 
traversed, and involves considerable orders for the material. The 
Johannesburg City and Suburban Tramway Company have been 
officially informed that his Majesty’s Government recognises the con- 
cession granted by the late Republican Government, but the Transvaal 
Administration requires them to resume an efficient service at the 
earliest opportunity, in accordance with the terms of the cencession. 
Recent ане state that the company has since offered to construct 
and run an electric tramway service, but the offer has been declined. 
The Town Council has wisely decided to run its own service, and a 
committee has been nominated to consider the details. —Zrdish South 
African Export Gazette. 

Glasgow.—A gross surplus of £209,310 is the result of tho past 
year’s working of the rporation tramways, the receipts were 
£614,413, and the expenditure £405,103. The revenue of the 
previous year, before the complete installation of electric traction, 
amounted to £489,469, the balance being £87,629. The last of the 
horse cars were withdrawn on April 14. There are now 536 electric 
cars in stock, all of which are new except 69, which are old horse cars 
electrically equipped. Other 51 cars are in process of conversion, and 
4% have been equipped as trailers for salting the track. The remainder 
will either be sold or broken up. Twenty-four additional electric cars 
are in course of construction. The number of passengers carried has 
grown stcadily, as the following figures show: 1894-5, 87,104,647; 
1901-2, 163,678,190, and the length of rails has increased from 64 miles 
in 1894-5 to 1034 last year. The financial results of electric traction, as 
compared with horse traction, have so far heen entirely satisfactory. 
Although the car mileage has been vory much increased, the ave 
rovenue per mile has been maintained. The extension of the Brastioad: 
street route to Rutherglen Town Hall has been opened. 


Liverpool.—The Parks and Gardens Committee have passed a 
resolution strongly objecting to any proposals to construct tramways 
through any portion of Sefton Park. It is stated that the proposal 
of the Tramways Committee to send the general manager, the chair- 
man, deputy chairman, and Councillor Lloyd to the United States and 
Canada to inspect the various tramway systems there will be strenuously 
opposed at the next Council meeting. Notices of several amendments 
have been given. One relates to a proposal to instruct the Tramways 
Committee that, on the completiou of the lines of tramways to Garston 


‘already contemplated, the Dingle route should also be extended to 


Garston. The second amendment isin favour of a new belt route, 
starting from the present Wavertrec terminus to Smithdown-road 
terminus, thence by the Smithdown-road route to St. James's Church, 
proceeding to join the Wavertree route ria Great George-street, Berry- 
street, Lime-street, London-road, and Boundary-place. Another takes 
exception to the proceedings of the committee with regard to the 
non-construction of tramway lines between Lodge-lane and Aigburth- 
road, and it will be moved that the committee take steps to obtain 
powers to construct the lines. 

Blackpool Tramways (South). —The latest outceme of tho dead- 
lock between the Blackpool (South) Company, the Electric Tramways 
Construction and Maintenance Company, and the Blackpool, St. 
Annes, and Lytham Tramways Company, is a proposal by the 
debenture trustees that the Construction Company shall hand over to 
the debenture holders the contracts made for conversion and equip- 
ment, but never carried out, together with the profits it would have 
received, and also practically all its other interest in the Blackpool 
(South) Company. In return the latter company will control 
the transformation of the lines and settle with the Blackpool 
St. Annes Company, the Lawsonian Syndicate assisting in this latter 
enterprise. The nominees of the Construction Company will retire 
from the Board of the Blackpool (South) Company. The debenture 
money would only be ve in meeting the cost of conversion as 
originally intended, and the holders of the stock are asked to agree to 
the suspension of the sinking fund pending the completion of the 
works, amd to accept certain deposits and surplus assets in discharge 
of the obligation of the Construction Compeny to provide the Blackpool 
(South) Company with £5,000 working capital. 

Ipswich.—Plans for tho new power station at Seven-Acre Field 
have been 1 by the Electrie Lighting Committee. There will 
be a large and spacious building of some 50ft. span and 43ft. high up 
to the wall plate. It will contain two 80-h.p., two 200-h.p., aud two 
500-h. p. engines, whilst room is left for three more—one of 360 and 
two of 600—if extension should prove necessary in the future. 
Between the flue and the chimney shaft are economisers for generating 
steam from the waste neat, and the shaft itself will be the largest in 
the town, measuring 177ft. біп. high, 20ft. 73in. outside of brickwork 
at the bottom, and 12ft. 7in. at the top. Along Portman's-walk there 
is 252ft, space left for future car-shed extension, and then will come 
the dust destructor, 120f:. in length. The entrance for the refuse 
will be in Portman's-walk up an inclined roadway to the tipping shed, 
where it will eventually go into the destructor to be consumed. 
Judgiug from the front elevation plan, the main structure will be plain, 
but none the less effective, to be built of red brick, relieved with white 
stone pilasters. Messrs. Kennedy and Jenkin, 12, Victoria-street, 
London, are the engineers, and Mr. C. Stanley Peach, F. R. I. B. A., 
28, Vietoria-street, the architeet. 


Dundee.—The revenue aceount of the tramways shows that the 
traffie receipts for the year amounted to £35,408. Os. 2d., and the 
other items of income were: advertising, £359. 7s. 64, ; and parcel 
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traffic, £106. 18e. 1d.—making a total income of £35,874. Os. 9d. 
This sum has been disbursed as follows: working expenses, £23,494. 
19s. 8d. ; maintenance of lines, £547. 7s. 10d. ; interest, £5,076. 
7s. 4d. ; sinking fund, £3,415; fund for renewal of rails, £300; 
depreciation on plant, £903. 13s. 5d.; amoant paid to the {гатта 

company, £2,100; surplus carried to suspense account, £36. 12s. 8d. 
The working expenses included, infer alir, the following items: 
salaries and wages, £11,933. 2s. 2d.; electric motive power, £6,029. 
Is. ld. ; coal and coke, £844. 8s. 6d.; uniforms, £355. 13s. 2d. ; 
tickets, £143. 1s. 3d.; compensation for injuries, £29 ; ambulance 
service, £47. 128.; sand, £19. 5s. 8d.; salt, £27. 14s. 9d. The total 
liabilities on capital account amount to £218,819. 18s. 7d. The debt 
prior to the municipalisation of the system was £16,279. 13s. 9d., and 
he amount added since then, exclusive of the sinking fund, was 
£163,390. бз. 2d. The balance of the total debt is made up by float- 
ing liabilities and other items. In the construction of lines there has 
been expended £117,026. 28. 5d., car-sheds and workshops cost 
£12,210. 1s. 3d., cars and equipment £26,213. 1s. 5d , and Acts of 
Parliament £4,854. 1s. 1d. 


Aberdeen.—The Tramways Committee have under consideration the 
adoption of a universal penny fare on all routes during certain hours 
of the day— i.e., du ing the meal hours—and also the adoption of half- 
peuny fares on all routes in the centre of the town. The takings last 
week on the tramways amounted to £1,113. 5s. 1d. as against £1,081. 
18s. 8d. for the corresponding week last year, the increase being 
£31. 6s. 5d. The annual accounts of the tramways department show 
a revenue of £37,931, which is an increase of £2,479 as compared with 
the previous year. The working expenses have been £26,577, or a 
decrease of £106 as compared with the previous year. The balance 
of uet revenue account is £2,585 more than in the preceeding year. 
On the other hand, the charges fcr interest on borrowed money, etc., 
show an increase of £2,375, leaving a net surplus to be carried to 
renewal account this year of £1,708, as compared with £1,498 in the 
previous year. The working expenses per mile for horse traction 
averaged this year 9:07d. as compared with 8:80d., and for electric 
traction 8°14d. as compared with 6:03d. last year. Mow that the 
whole system has been electrified, there will be an apparent profit 
of "7d. for every mile run, and with the incre number of 
miles the yield will be a free revenue of £26,439, which, 
after allowing 10 per cent. for capital charges, leaves £2,000 for 
reserve account. e formation of a line to Ferryhill, which could 
be laid at £8,000, is advocated, also the utilisation of the tramways 
for other purposes than carrying passengers—namely, their use for 
watering and sweeping the streets by means of special vehicles to 
be constructed for the purpose. 

Gravesend.— Electrical energy was for the firat time distributed 
over the tramway system of Gravesend, Northfleet, and Swanscombe 
last week for testing purposes, and, so far as we can learn, it proved 
very successful. Among those present were the Mayor (Alderman J. Н. 
Cooper), Alderman E. C. Paine (chairman of the Electrical Committee), 
Messrs. C. E. Hatten (town clerk), W. H. Trentham (electrical engi- 
neer), J. F. Albright (chairman of the Gravesend and Northfleet 
Traniways Company), F. T. Grant (borough surveyor), F. C. McInnes 
(resident electrical engineer), A. W. Kipping (manager to the local 
tramway company), H. J. Holder (who superintended the laying of the 
mains for the Western Electric Company), E. Wallis (builder), J. Brook 
(of the firm of Messrs. Brook, Hirst, and Co., Chester, makers of the 
switchboard, measuring Saft. long by 7ft. бів. high), Rogers (of the 
Alliance Company, Limited), J. Gray (representing Messrs. Alley and 
Maclellan, of Glasgow, who supplied the engines), F. Black ‘electrical 
engineer to the tram company for the overhead wires), and others. 
The generating station is situated near the canal, close to the gasworks. 
The buildings. when complete, will include engine, boiler, accumulator, 
and pumping houses, with storeroom and an office for the resident 
electrical engineer. There is also to be a refuse destructor, and one or 
two cottages for the use of workmen. The shaft will be 120ft. high, 
and the four cells will each consume about 10cwt. of house refuse per 
hour. The destructor, exclusive of buildings, will cost about £1,500. 
The tota! loan amounts to £55,000. There are three Babcock and 
Wilcox water-tube boilers, one being 400 h.p. and two 320 h.p. each, 
the larger boiler being во constructed as to work either with the gas 
from the destructor or from hand stoking. The two smaller boilers 
are fitted with automatic stokers. Green's patent fuel economiser will 
be used, and a Boby patent detartariser is provided for softening 
the water before sing into the boilers. The switchboard has 
been erected by Messrs. Brook, Hirst, and Co., of Chester: and 
a battery of accumulators will shortly be provided by Messrs. Verity 
and Co., London. Messrs. Hughes and Stirling, of Liverpool, are 
the contractors for the destructor. The cables have been laid by the 
Western Electric Company, under the supervision of Mr. H. J. Holder, 
A.l.E. The buildings are in the hands of Messrs. Multon and Wallis, 
with Mr. I. Burrows as their foreman. Mr. E. J. Bennett is acting 
on behalf of the Corporation in conjunction with Mr. W. H. Trentham, 
M. I. E. E., who was appointed by the Corporation to devise and carry 
out the work. The main thoroughfares of the town will be lighted b 
27 are lamps, and other streets by lamps of 50 or 60 В whic 
will be fixed upon the old 4 standards. On Wednesday last weck 
Mr. Trotter, Board of Trade inspector, made an official inspection of 
the overhead wires throughout the entire route. He was accompanied 
by Mr. F. Black, engineer to the traction company, and the inspection 
proved satisfactory. 


LIGHTING AND GENERAL. 


Crook.—Seventeen electric lamps are proposed for Sunniside. 

Pacific Cable Bill —This ВШ has been read the second time in the 
House of Lerds. 

Bermestaple.—The Town Council are completing a loan of £21,000 
for electric lighting, | 


Colchester.—Sanction has been obtained to a loan of £8,066 for 
electric light extension. 

Redruth.—The principal streets were lit by electric lamps for the 
first time on Friday last. 

Ess.—The Urban District Council propose to erect six electric 
lamps for street-lighting. 

Canterbury.—It is proposed to extend the electric light to the 
sanatorium at а cost of £1,000. | 

Bray.— Mr. Wilkins is urging the Urban Council to expedite the 
installation of the new alternator as much as possible. 

Schattner Electricity Meter Ce.—The directors recommend а 
dividend of 6 per cent. for the year ended June 30 last. 

Bognor.—The Postmaster-Goneral has under consideration the 
question of establishing a telephone exchange at Bognor. 

Rochdale.—The directors of the Highfield Spinning and Manu- 
facturing Company have decided to light their mill by electricity. 

Limerick.—The laying of the cables for the electric lighting works 
will be commenced immediately under the superintendence of Mr. 
Enright. 

Dover.—The question of the telephones between the fire stations 
has been referred by the local office of the Telephone Company to 
London. 

Amersham. —The Uxbridge and District Electric Light Company 
have obtained permission to extend their existing cables to Chalfont 
St. Giles. 

Caliender's Cable and Censtruction Ce.—Letters of allotment 
and regret for the issue of £110,000 44 per cent. debenture stock have 
been posted. 

Henley.—The United Electric Light and Power Company, London, 
intend to apply for a provisional order to supply electricity within the 
Oouncil's area. 

Bermondsey.—The Electric Lighting Committee have decided to 
expend а sum of £4,185 in extending the system of arc lighting in 
various streets. 

Walsall.—The Rural District Council are conferring with the 
National Telephone Company, who have applied for wayleaves over 
certain roads in the district. 

Grimsby.—The price of electric current to private consumers is to 
be reduced, from Oct. 1 next, from 5d. to 44d. per unit for lighting, 
and from 21d. to 24d. for power. 

Carnarvon.—The Electric Lighting Committee reported at the last 
Town Council meeting that a provisional order had been granted as 
applied for, and was now in force. 

Vickerstown (Walney Island). —The electric supply on the island 
was commenced on July 31 with 124 consumers. We understand that 
about 1,000 applications for supply are in hand. 

Dorking.—It is proposed to erect a temporary iron chimney at the 
electricity works on account of the expense. The height will be 70ft., 
and the permanent chimney will probably be 110ft. 

Salford.—At the meeting on Wednesday the report of Judge Parry 
with reference to the enquiry held by him into the electricity under- 
taking of the Corporation was received and entered on the minutes. 

Durham.—At the last quarterly meeting of the County Council a 
motion was adopted approving of the appointment of a committee of 
enquiry as to the practicability of an electric scheme for the county. 

Peterborough.—The Council intend to make further үм 
for sanction to borrow £2,000 for the increased cost of the larger 
generating plant proposed and for the further extension of the station 


Hertferd.—It has been decided to illuminate the Shire Hall at 
Hertford by electric light, and after the vacation the Council will 
robably report satisfactorily in regard to the electric lighting of 
m Albaus. 

United River Plate Telephone Co,—Mr. George Keith (of the 
Cuba Submarine Telegraph Company and chairman of the Chili Tele- 

hone Company) has been elected a director of the United River Plate 
Telephone Company. 

Derby.— Extensions of the mains to Brown's Foundry, Stockbrook- 
street, and to Mr. Andrews's premises, Forester-street, have been 
ordered. Mains have been ordered to be laid on the Osmaston-road 
at а cost of £19. 16s. 


Bath. — The Grand-parade will be lighted by means of four electric 
lampe on ornamental columns at each alternate vase, the annual cost 
forlighting being £12 per lamp, and £9 for three which are to be 
extinguished at 11 o'clock. 

Awards.—The Glacier Anti-Frietion Metal Company, Limited, 
have been awarded the silver medal for the Glacier anti-friction metal 
at the Exposition de Lille. We are infornied that this was the highest 
award given for anti-friction metals. 


London Electrical Engineer Volunteers.—About 60 of the 
London Electrical Engineer Volunteers have arrived at Plymouth. 
On their arrival at Plymouth they marched to Elphinstone Barracks, 
where they will be quartered for 10 days. 

George Heriot’s Trust.—Particulars of a three years’ course of 
instruction in mechanical engineering, electrical engineering, and 
technical chemistry at the Heriot-Watt College, Edinburgh, ap in 
another column. The session opens Sept. 30, 1902, and closes fanek 
1903. 

Manchester. —Dr. Bishop, chairman of the Electricity Committee, 
in moving the adoption of the committee's annual report on Wednes- 
day, said there had been а steady increase of customers, a very large 
increase in the output and in new mains, and a pretty large increase 
in revenue. He was sorry he could not announce any intention as yet 
to reduce the price of electricity, but that question would engage the 
committee's attention at the earliest possible opportunity, 
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Monk Bretton.—The Council have informed the Postmaster- 
General, with reference to the proposed telegraph office, that they are 
willing to give the necessary guarantee. 

Guildford.—It has been decided after consultation with Mr. 
Money-Kent, the engineer of the electricity company, to allow the 
placing of a number of street boxes for the better supply of current 
and localisation of faults in various streets. 

Lomdonderry.—The Corporation have received notice from Mr. 
Vibert Collinson, of 15, Leadenhall-street, London, engineer, of his 
intention to apply for a provisional order authorising him to supply 
electricity within the county borough of Londonderry. 

Whitby.—The collection of the first complete quarter's charge for 
the electric light at Whitby has just been made, and general satis- 
faction has been expressed by the consumers at the amount. The rent 
charge for the meters, however, gave cause for comment. 

Barnsley.—The electricity mains are to be extended at an estimated 
cost of £120, so that electrical energy may be supplied to the tramcar 
station and sheds proposed to be erected by the British Electric Traction 
Company on the between Barnsley and Worsborough. 

Uxbridge.—The Uxbridge and District Electric Supply Company, 
Limited, have informed the Council of their intention to apply for a 
provisional order extending their area of supply, to include the 
parishes of Harefield, Northolt, West Drayton, and Yiewsley. 

Amalgamation.—It is reported that Dick, Kerr, and Co., Limited, 
have taken over the English Electric Manufacturing Company at Preston, 
which the former practically started through means of an equipment 
syndicate 24 years ago. The capital of the new concern is £840,000. 

Sandal.—The Provincial Electric Supply and Traction Company 
intend to apply for a provisional order authorising them to supply 
electricity for any public or private purposes within the district of the 
Council. The Council are somewhat inclined to apply themselves for 
an order. 

Heckmondwike.—The District Council have accepted the quota- 
tions received for the erection of an ash elevator of Messrs. Bennis and 
Co., Limited. Ап enquiry has been held into the application of the 
Council for sanction to borrow £6,500 for the purpose of electric 
extensions. 

Walton.—The Urban District Council having considered the 
application of Edmundsons' Electricity Corporation, Limited, for a 

rovisional order and interim leave to lay electric lighting wires, have 
ecided to apply for a provisional order for the supply of electric light 
in the district. 

Morley.—Mr. H. Drewett, borough electrical engineer, in his last 
report states that the output from the electrical works during the four 
weeks ending July 12 was 4,031 units, against 2,575 for the same 
period last year, being an increase of 1,456. The lamps connected to 
that date was 8,397. 

Charing Cross and Strand Electricity Supply Co.—The direc- 
tors, after providing for debenture and other interest and dividend on 
pu shares, have declared an interim dividend at the rate of 

per cent. per annum for the half-year ended June 30, 1902, and 
carry forward £19,734. 

Kingston.—The question of engaging an expert has been postponed 
until the next Council meeting, the Council having been informed 
that it is contrary to the by-laws of the Institution of Electrical Engi- 
neers for the President to nominate three gentlemen from whom the 
Council might select one. 

Eooles.—The resolution of the Council шкы ыны an application 
to the Local Government Board for sanction to the borrowing of the 
sum of £200 for the provision of arc lamps in the borough has been 
amended by increasing the amount of the proposed loan so as to cover 
the cost of six additional lamps. 

Armstrong-Orling Wireless Telephone Co. — We under- 
stand that this Company, which has been formed to purchase the 
patent rights of the wireless telephone invented by Messrs. Armstrong 
and Orling, and to sell instruments in this couutry, will be registered 
next week with a capital of £175,000. The capital has been obtained 
privately. 

Wood Green.—Having regard to the fact that the District 
Council's provisional order for the supply of electricity will shortly 
become law, the Electric Lighting Committee have been empowered to 
engage ап electrical engineer to prepare plans and estimates for laying 
the mains in the compnlsory area, and also in Lordship-lane and 
Station-road. 

Leatherhead.—Messrs. Handcock and Dykes have suggested to 
the Urban District Council that the reinstatement of the paths should 
stand over until all the mains in the district were completed. The 
Council, however, decided that the company be given instructions to 
lay the main in High-street in the road, and in future to submit plans 
of what they propose to do. 

Chepstow.—A Bill confirming an order granted by the Board of 
Trade, under the Electric Lighting Acts, 1882 and 1888, to the 
Chepstow Electric Lightin АА Power Company, Limited, in respect 
of the urban district of Chepstow and part of the rural district of 
Chepstow has passed the House of Lords Committee, and will be 
reported in due eourse for third reading. 

Worthing.— The engineer's last report states that 157 applications 
for current had been received to date, of which 142 had been con- 
nected, the N number of 8.c. р. lamps, including public light- 
ing, being 9,415 and 8,260 respectively. The installations connected 
up to the present are equivalent to 8,410 8-c.p. lamps, or 'almost the 
full generating capacity of their existing plant. 

Wrexham.—Mr. Sillery in his last report states that 6,960 units 
had been generated during the month from the destructor boiler. The 
two Babcock boilers had been overhauled, scaled, cleaned, cte., and 


furniture at an estimate of £15; also six Nernst lamps and burners 
for the free library and bookroom, in lieu of the 26 existing lamps. 


Bristol.—The Town Council have sanctioned an important exten- 
sion of the Avonbank electric lighting station, to cost, when equipped, 
£64,200, and to increase the output by 60,000 lamps. Application is 
also to be made for sanction to borrow £19,750 for the new arc 
lamps which the Sanitary Committee have decided to have erected, 
and £1,500 for transformers, £6,080 for cables, and £840 for a 
dynamo. 

Stock Exchange.—Applications have been made to the committee 
to allow the following securities to be quoted in the official list : 
British Insulated Wire Company's further issue of 50,000 ordinary 
shares of £5 each, fully paid, and 20,000 6 per cent. cumulative 

reference shares of £5 each, fully paid ; and Caleutta Electric Suppl 

orporation's further issue of 10,000 shares of £5 each, fully paid, 
Nos. 30,001 to 40,000. 

Chesham.— Al] the clauses of the draft agreement between the 
Council and the electric lighting company have now been disposed of. 
It is proposed that the company should set aside 4 per cent. per annum 
on the capital outlay after the first three years, and should the Council 
elect to purchase at any period, this reserve money to be in satisfaction 
of all depreciation ; and, in addition, that the company should leave 
the plant ın good working order. 

New Steel-Hardening Process.—A Central News Washington 
telegram states that the U.S.A. War Office announces that the inven- 
tion of Naval Lieutenant Davis for hardening steel by an electrical 
process surpasses the results secured by the celebrated Krupp firm, and 
saves from 20 to 50 per cent. in weight of metal, while offering equiva 
lent resistance. It is claimed that an immense amount of time is saved 
in manufacture as well as much cost. 

Thornaby-on-Tees. —Messrs. Warren, Beattie, and Co. are installing 
at the works of Messrs. W. Whitwell and Co., Limited, two gene- 
rating sets of 250 h.p. cach for electrical driving. The engines will 
be ofthe Belliss quick-revolution type, and they will be coupled direct 
to Pieper multipolar compound-wound dynamos, working at a pressure 
of 240 volts. Bir eran^s will also be converted, and 40 are and 500 
incandescent lamps are to be installed. 

Wireless Telegraphy.— On the Cunard mail steamships, which 
are all fitted with wireless telegraphy, the Marconi Telegraph Company 
charge a uniform rate of 6d. a word for telegraphing from the ship to 
a Marconi station or to a passing ship. As an example of the extent to 
which the system is used by private passengers, it is stated that 2,000 
words are sent from a ship in a single passage, while it may be reckoned 
that nearly an equal N are received. 

Glasgow. The Sub-Committee on Public Lighting have resolved 
to recommend to the Corporation to have two streets in the city fitted 
up with the most approved systems of incandesc2nt gas and the Nernst 
electric incandescent light system respectively. They also advise that 
the officials of the gas and electricity departments be authorised to 
visit, if necessary, other towns for the purpose of inspecting and 
reporting on the lighting of the public streets. 

Wallasey.—In consequence of the increasing demand for electrical 
energy (particularly for traction purposes) in the Wallasey district, the 
engineer (Мг. W. H. Travers) has suggested to the Gas and Electricity 
Committee that application be made to the Local Government Board 
for sanction to borrow the sum of £9,500 for additional works and 
plant. The committee have instructed the engineer to make a further 
report as to a larger scheme, to provide for а period of seven years. 


Trunk Telephones.—The Post Office authorities are engaged in 
laying an underground paper cable between Cardiff and Newport on 
the main road through St. Mellon's. This work was begun last year, 
and at the present time the workmen are engaged apon the jointing 
process. The work is under the де айча of Mr. W. W. Vyle, 
the superintending engiueer of the South Wales district, and under the 
active supervision of the engineers, Messrs. Robinson and McNicol, of 
Newport, and Messrs. Price and MeMullin, of Cardiff. 

Hampstead.—The cost incurred in the boring with a view to 
obtain an artesian well for the supply of water to the electric lighting 
station amounts to £975. "Tenders had been received at the previous 
meeting of the Council, and then referred to the committee, for 
supplying plant and works in connection with the scheme for the arc 
lighting of the Hampstead side of the High-road, Kilburn, and a 
portion of Belsize-road. Mains are to be laid for the supply of electric 
current to private consumers in High.road, Cricklewood, and in 
Holmdale-road, West Hampstead. | 

Newark. A printed form of application for a supply of electric 
energy within the borough has been sent to residents in the town 
embodying an agreement with the Derbyshire and Nottinghamshire 
Electric Power Company. and stating the terms and conditions of 
supply of electricity within the borough. At the last meeting of the 
Urban District Council the Mayor said he expected that at the next 
monthly meeting some gentleman would move that unleas the company 
and the authority had agreed, they must decide at once whether the 
Corparation put down electrical works or not. 

Newoastle.—Notices received from the Potteries Electric Traction 
Company and from the Provincial Electric Supply and Traction Com- 
pany of intention to apply for provisional orders for authority to supply 
electrical energy and electricity respectively have been referred to a 
sub-committee consisting of the chairman, vice-chairman, and the 
town clerk, with power to act. Another sub-committee is to consult 
with the borough surveyor, the gas manager, and the consulting engi- 
neer as to preparing plans and specifications and obtaining tenders for 
the erection of an engine-house and buildings for the Council's scheme 
for the supply of electricity in the borough. 

Blackpool. At the moathly meeting of the Town Council, it was 
explained that the electrical engineer had recommended the provision 


were now ready for work. He has obtained authority to procure office | of a tower cooler in connection with a condenser for the electricity 
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works, which was to cost £6,000 or £7,000, and stated to be capable 
of saving £40 а week. Before coming to a deeision, the Electricit 
Committee preferred to sce similar works at Bolton and Liverpool. 
This would cost £3 or £4, but if it were to be the ruling that only 
the chairman of the committee and the engineer form the deputation, 
he would not take the responsibility of recommending that cooler for 
Blackpool. The minutes were eventually passed. 

Aberdeen.—At the last meeting of the County and Municipal 
110 0 8 Commissioners reports from the Finance Committee and by 
Mr. F. Kelly, architect, with rolative plans, as to the electrie lighting 
of the court house b err were discussed. The cost of carrying out 
the work is estimated as follows: probable cost of wiring and fittings 
for court house, exclusive of the sheriff clerk's department, £220 ; 
probable cost of wiring and fittings for sheritf clerk's department, 
£60—together, 280. The estimate for the county portion of the 
buildings is £95. The report was approved, and it was agreed to give 
the committee power to carry out the scheme provided that the sanction 
of the Government is obtained to pay one-half the cost. 

Camberwell — А conference has been held with the County of 
London and Brush Provincial Electric Lighting Company with respect 
to its proposal to sell its undertaking within the Council's area. The 
sum expended by the company is approximately £158,956. The com- 
pany have laid about 25 miles of mains in the borough, and if the 
Council are willing to purchase the undertaking they are now prepared 
to treat on a basis of many thousands of pounds lower than that pro- 
vided in the purchase clause under its Act of 1896— namely, the total 
expenditure chargeable to capital account, plus 33 per cent., together 
with such a sum as shall make up to 5 per cent. since the date of the 
order. No action has been taken in the matter by the Council. 


London Electrical Contractors Association.—4A general meet- 
ing was held on 29th ult. at Anderton's Hotel, Fleet.street, W. R. 
Woodward, Esq. (president) in the chair. Mr. A. Rashleigh Phipps 
was elected president for the ensuing year, and Messrs. W. W. Gillard, 
H. Marryat, and E. T. Tomlinson vice-presidents. Mr. Rawlings was 
reappointed honorary treasurer, as were also the hon. solicitors, 
Messrs. Turner and Co., and the hon. auditors, Messrs. Bawden, 
Smiles, and Co. The honorary secretary was also reappointed. The 
gentlemen appointed for the ensuing year to act upon the council are: 
Messrs. T. O. Belshaw, E. L. Berry, W. Duncan, H. Foote, F. A. 
Glover, A. J. Noble, F. Tricket, C. L. Troup, and Harrington Wyman. 


Cults.—By way of experiment, a few of the houses in Cults were 
lit with the electric light last week for the first time since the end of 
March. The installation, however, is by no means completed, but the 
work will be gradually overtaken. It will be remembered that in the 
end of March the liquidator of P. C. Middleton and Co., who owned 
the installation, decided to discontinue the lighting of the district by 
electricity. Inthe interval the electric plant, etc., was acquired from 
the liquidator of P. C. Middleton and Co. by Messrs. Lowdon Bros. 
and Oo., Dundee, who lost no time in getting the installation into 

roper order with the view of again putting the electric light at the 
disposal of the Cults people. New dynamos and extra boiler power 
have been put in and the mains thoroughly repaired. 

Broadstairs and St. Peter's.—At the last meeting of the Urban 
District Council a letter was read from the Thanet Tramways and 
Electric Lighting Coinpany 5 regret that there should be any 
difference between the Council and the Compauy with regard to the 
laying of the electric light cables by the footways in various parts of 
the town. The directors could not admit that their engineer had 
done anything wrong in placing the cables so near the kerbing as he 
had ; indeed, he could do nothing else. While not prepared to give 
a written undertaking of tke character suggested by the Council, the 
company were willing to pay, at any time the necessity might arise, a 
reasonable sum for porone concrete foundation for channelling. 
The tramway and lighting company have been granted permission to 
open Harbour-street for the purpose of laying a small cable to Cosy 

ook. 

Horsham.—A long discussion ensued at the last meeting of the 
Urban District Council's Electricity Committee upon a statement by 
Mr. Dewdney that he did not consider it fair to the councillors who 
were tradesmen that an employé of the Council at the electric lighting 
station should be allowed to work in his leisure time for private 
persons and to tender against tradesmen. It was stated that the man 
was employed for eight hours a day, and that his wages were 35s. 
per «р It was alleged that he did work at half the cost at whieh 
tradesmen in the town could do it. It seemed that the Electrie 
Lighting Committee raised no objection to the man's request to do 
work hen he made it, and this was not brought forward in the 
committee’s report to the Council. It was decided that at the next 
meeting the committee should reconsider the matter and report to the 
Council 

Luton.—Messrs. E. Wiseman and Co., Silver-street, propose to 
hold an exhibition of electric motors driving straw hat and other 
machinery. Charges for the supply of energy for 12 months from 
Sept. 30, 1902, have been fixed as follows: light—6d. per unit for the 
first 70 hours of the maximum demand, after such first 70 hours 
3d. per unit, or an uniform rate of 44d. per unit; power—6d. per unit 
for the first 70 hours of the maximum demand, after such first 70 hours 
14d. per unit, or an uniform rate of 2d. perunit. The town clerk is to 
prepare the necessary notice to the consumers, and also the under. 
takings to be signed by such customers stating how they will take 
their supply. e Council have decided to purchase 12 Mordey- 
Fricker meters at £2. 5s. each, and 12 Aron meters at £5. 5s. each. 
Mr. Frederick John Fleming Dalston has been appointed an assistant 
at the electricity works. 


Earl's Court Exhibition. —At the West London Poliee Court last 
week there were summonses against Messrs. Davey, Paxman, and Co., 
of Colchester, the people responsible for the electric lighting system at 
Earl's Court Bxhibitlon, for permitting black smoke to issue from their 


— 


chimney shaft in the grounds. Mr. R. M. H. ишер шне 
. Е. Jones, who 


some discussion, the magistrate allowed an adjournment, with power 
to have the summons reinstated on the list if the Council's advisers 
thought it prudent and necessary to do so. 

Swindon. The Council have appointed Mr. J. G. Griffin, of 
Burnley, electrical engineer, the appointment to date from Oct. 6 
next. А report on the question of electric wiring, containing the 
following paragraph, has been referred back to the Lighting and Tram- 
ways Committee: ''In the opinion of the sub-committee the more 


satisfactory method seems to be one in which arrangements are made 


with local firms to wire consumers’ premises and supply and erect the 
fittings—the Corporation paying the contractors in the first instance— 


and the owners or occupiers entering into an agreement to repay the 
amount го the Corporation by quarterly, half-yearly, or other instal- 
ments spread over a period of from three to five years, with interest at, 
say, £5 per cent. per annum, and they recommend that arrangements 
be made on these li 


Committee be requested to make the necessary financial arrangements 


nes with wiring contractors, and that the Finance 


to enable this committee to bring the system into operation as early as 
possible,” 

Belfast.—The Borough Council have adopted the report of the 
engineer on the application for additional supplies of current in 
Alexandra Dock district. In the event of more than 500 h.p. being 
demanded on Queen's-road mains, the high-tension method of trans- 
mission is to be adopted. The statistics as to the electricity rental 
for the half-year ending June 30 last show that the total units sold 
amounted to 679,474, against 487,779 for the corresponding period of 
the previous year, or an increase of 40 per cent., the income for the 
same periods being £9,239. 3s 2d., against £7,354. As. 5d., or an 
increase of 25 per cent.; the smaller percentage increase in income 
being accounted for by the reduced price obtained ; the average for 
the last half-year being 3°263d. per unit, against 3:618d. per unit for 
the corresponding period of the previous year, and the increased pro- 

rtion of motor units. The increase in units sold for lighting was 
bo per cent., while the increase in units sold for power was 103 per 
cent. The units sold for power purposes formed 30 per cent. of the 
total units sold. 

German Telephones.— According to a statement issued by the 
German Imperial Post Office, the Berlin telephone network constitutes 
the largest in the world at the present time, the number of sub- 
scribers or connections, including main and branch lines, amounting 
to 60,683. "There has been a rapid development of branch lines as a 
result of the new law relating to the taritf, there now being 15,000 
connections of this kind. The principal exchange has 10,482 sub- 
scribers and the smallest has 4,622 connections, and excluding 
Bavaria and Wurtemberg, the number of exchanges throughout the 
empire totals 3,303. The longest line, over which an average of 30 
conversations takes place daily, is between Berlin and Paris, a distance 
af 1,186 km. The second position is occupied by the line connectin 
the German capital with Budapest, which is 980 km., and is 
about 26 times daily; the third is from Berlin to Memel, which is 
948 km. in length, and serves on an average for 79 conversations per 
day ; and the fourth line forms a connection with Basle, of a length 
of 925 km., and із used 17 times daily. Among other long-distance 
connections may be mentioned those between Berlin on the one hand 
and Vienna, Prague, Munich, Hanover, Cologne, and Frankfort-on- 
Maine on the other. —F'inancial Times. 

Newport (Mon.) Electricity Works.— We have received from 
Mr. C. W. Copland, the borough electrical engineer of Newport, the 
financial statement and analysis of accounts for year ended March 51, 
1902—the seventh year of working. The capital expenditure to date 
amounts to £102,882 (last year £97,499); revenue from electricity 
supply, £10,441 (£8,545); revenue from meter rents and other 
sources, £616 (£323) ; total revenue, £11,057 (£8,868) ; total costs, 
£4,626 (£6,306); gross profit before setting aside instalments for 
interest and sinking fund, £6,431 (£2,562) ; percentage of costs to 
revenue, 42 per cent. (71 per cent.); percentage of gross profit to 
capital (outlay during year being xd 6°41 per cent. (2°68 per 
cent.); interest on loans, less credits, £3,181 (£2,946) ; amount set 
aside for sinking fund, £2,391 (£2,376) ; percentage of ditto to capital 
(outlay during year being averaged), 2°38 per cent. (2'49 per cent.); 
financial result, after covering all charges, and providing for interest 
and sinking fund, profit, £859 (deficit, £2,760) ; capacity of 
dynamos, March 31, 1,050 kw. (1,050 kw.) ; maximum load reached 
648 kw. (582 kw.); load factor, 10:18 per cent. (9°43 per cent.); 
number of 8-c.p. lamps connected to March 31 (arcs, incandescents, 
and motors, equivalent in 8 c.p.), 45,817 (56,451) ; number of units 
sold, 578,275 (480,645); price charged, private lighting 6d. to 44. 
(6d. to 4d.), power and heat 2d. to 14d. (2d. to 14d.) ; average price 
obtained, private supply 5:014. (5°07d.), publie lighting 1 76d. 
(2°03d.) ; number of customers, 579 (458). The works costs amounted 
to £3,546, or 147d. per unit, as compared with £5,225, or 2:61d. per 
unit, showing a decrease of 1°14d. per unit. The financial result for 
the year 1902, therefore, is: gross profits, £6,431 ; less interest on 
loan capital, deducting credits, £3,181, and amount transferred to 
sinking fund, £2,391 ; leaving a net profit for the year of £859. 

Birkdale.—The new generating station which has been erected off 
Liverpool-road, Birkdale, was opened last Friday, and an extended 
service of electric lighting inaugurated. The station will also supply 
the power for an extension of the tramway service when the latter 15 
completed. The station comprises a boHer-house, engine-room, сөп: 
denser-room, battery-room, eooling tower, store, workshop, and offices, 
and the cost is estimated at about 550,000. The dimensiens are: 
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boiler-house, 42ft. by 39ft.; engine-room, 26ft. by 42ft.; battery-room, 
29ft. by . The chimney shaft will be 52ft. high, and the cooling 
tower 65ft. high. The boilers, of which there are three, are super- 
heaters of the Babcock water-tube type, each capable of evaporating 
40,0001b. of water per hour, at a pressure of 16bIb. per square inch. 
Over the boiler-house is a storage tank, which acts as a roof as well. 
The engines are of the enclosed type, with forced lubrication, being 
built by Messrs. Browett, Lindley, and Co., Manchester. There are 
three dynamos directly coupled. They are capable of giving an output 
of 220 amperes at 500 volts, and they will develop a maximum of 
110 kw. each. They can be worked in shunt or compound for either 
lighting or tramway purposes. The builders are Messrs. Bruce Peebles 
and Co., Edinburgh. The condenser, which is by Messrs. ҮҮ. Н. Allen 
and Co., Bedford, is capable of condensing 10,0001b. of steam per 
hour. The tower, used for the purpose of cooling the circulating 
water for the condenser, is capable of cooling 48,000 gallons per 
hour from 120deg. Е. to 75deg. or 80deg. The balancers, which 
are used for balancing the three-wire system, and the two boosters, 
for the purpose of boosting up the voltage for battery charging, 
are connected up in one line, the builders being Messrs. Bruce 
Peebles and Co. "The switchboard is 32ft. long by 8ft. high. It has 
been manufactured by a German firm. The battery consists of 
270 cells, giving an output of 480 ampere-hours, the maximum rate 
of discharge being 162 amperes. The cables, now being laid, are by 
Messrs. Callender and Co., of Erith. The system will be fed at three 
points—viz., at the junction of York-road and Aughton-road, junction 
of Weld-road and Lulworth-road, and the junction of Trafalgar-road 
and Grosvenor-road. The distributors are three-core—‘07 by Od by 
"075 cables. Fireproof doors have been fitted up between the offices 
and the engine-room and boiler-house, and a 10-ton travelling crane 
by Messrs. Morris and Bastert, of Loughborough, has been fixed in 
the engine-room. The contractors for the steelwork was Messrs. J. 
Abbott and Co., Gateshead-on-Tyne; for the brickwork, Messrs. 
Duxfield, Southport ; and for the boilers and piping, Messrs, Babcock 
and Wilcox. 

South Africa. — Тһе current issue of the British and South African 
Export Gazette contains a note on special patterns of transformers 
wanted in that country, as owing to the extraordinary climatic con- 
ditions which prevail in the Transvaal in the summer months all the 
various types of transformers for overhead high-tension mains offered 
in recent tenders failed under the tests, save those manufactured in 
Switzerland and Berlin, and it is pointed out that transformers of 
English pattern are designed entirely for running on underground 
mains, and for working in a climate where severe lightning is unknown. 
British manufacturers can inspect the report of the Works Committee 
of the Johannesburg Town Council which bears upon the subject at 
the London Chamber of Commerce. We are indebted to the same 
source for the following items: The directors of Rezende, Limited, 
contemplate the acquisition of a 10-h.p. motor for erection in 
their cyanide house in substitution of the existing oil-engine. A 
40-h.p. low-tension motor is also to be acquired to replace the 
existing steam winding engine. The extensive electrical equip- 
ment of the Ayrshire Gold Mine and Lomagundi Railway Com- 

ny includes two enclosed dynamos, two generators for the 

ttery-house, two 350 and 600 volt generators for the three- 
phase electric light installation, a three-phase motor for the 
workshops, two motors for the river pumping plant, incan- 
descent and arc lamps, conductors, etc., the total expenditure on 
m. and light plant being set at £14,700. Delivery has recently 

n made to the North Bonsor Gold Mining Company of a 110-volt 
electric lighting and power plant, including two 65-kw. generators. 
А 2-h.p. alternating-current motor, built by Mr. C. Langdon- Davies, 
London, S. W., has lately been imported by Messrs. Wilson and Platt, 
Durban. In addition to the three generating machines, each of a 
eapacity of 10,000 8.c.p. lamps, erected at the Durban electric lighting 
works, it is proposed to acquire another of 16,000 8-c.p. lamps, also 
two 500-kw. generators; the whole, with accessory plant, to сов, 
£23,000. The general movement observable in industrial circles in 
South Africa to replace other motive power by that of electricity, is 
seen at the Indwe Company's collieries, Indwe, Cape Colony. The 
system adopted is the continuous current, and the material ordered 
consists of a 400-h. p. pan including dynamos, engines, coal-cutters, 
a workshop motor, and hauling machinery. A portion of the current 
generated isto be allocated to the town watersupply and lighting services. 
On the Rand, where seven or eight years ago none of the mines were 
able to provide themselves, except at prohibitive cost, with their own 

wer, and were consequently compelled to be tributary to an outside 
institution like that of the Rand 
large numbers of them now are not only able and do supply them- 
selves, but upon much more economical and favourable terms than 
frem an outside source. The consequence of this is a large increase in 
the demand for electrical material of all kinds, which is constantly 
being added to as each mine makes a further extension of its estab- 
lishment, or a revision of its plant. This transformation of old 
plants was especially active during the enforced period of idleness 
after the annexation; some mines, like the May Consolidated, 
merely limiting their 
numerous small steam-engines used to drive separate items of their 
plant by electric motors, still drawing their supply of current from 
the Brakpan Works, while others set up complete generating plants 
outright. According to latest dieu 10 mines are still tributary for 
eurrent to the Rand Central Works, which also supplies a number of 
chemical and industrial establishments and a part of the demands 
of Johannesburg and the railway, its aggregate contracts totalling 
2,400 h.p. With the new mines coming into тика or opening up, 
and with the prospective municipal tramway and lighting scheme, 
very large calls for electrical material will be made, and home firms 
are advised to bestir themselves accordingly. It is asserted that 
English machinery is built on too heavy a plan, involving increased 
cost of freights, and enhanoing unduly the ultimate price, for which 


entral Blectric Works at Brakpan, ` 


reconstruction works {о гарри the 
t 


reason reduction in both weight and price are peinte insisted on. Our 
manufacturers who are interested would do well to note these facte, 
especially as the freight item on goods delivered in Johannesburg on 
the most moderate scale often exceeds the prime cost of goods in the 


home country. 
— — — rq— 
PROVISIONAL PATENTS, 1902. 


JuLY 28. 

16664. Improvements in or relating to trolley heads or 
collectors for electrically-propelled vehicles. Maunsell 
Mercier, 57, Barton-arcade, Manchester. 

Improvements in and connected with electric adapters. 
Hermann Oppenheimer, 55,  Redoross-street, Barbican, 
London. (Actien-Gesellschaft Mix und Genest, Germany.) 

Improvements in galvanic cells. William Striekland, 
70, Chancery-lane, London. 

An improvement in electrical conductors. Siemens Bros, 


16680. 


16706. 


16711. 


and Co., Limited, and Wilhelm Dieselhorst, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. 


16727. Improvements in portable or table telephone instru- 
ments. Lars Magnus Ericsson, 4, South-street, Fimebury, 
London. (Complete specification.) 

Improvements in electromagnetic motors and generators. 
Arthur Zehden, 46, Lincoln’s-inn-fields, London. (Complete 
specification.) 

Improvements in the ventilation of enolosed electric 
motors and dynamo-electric machines. Justus Eek, 
5, Priory-road, Chiswick, London. 

July 29. 

Lifeguard for olectrio or motor teams. William Garner 
and Alfied Roberts, 12, Athol-street, Winton, near 
Manchester. 

Improvements in electric time switches for cutting in 
or out of circuit at any desired time. Horace L. P. 
Boot, 12, Limehill-road, Tunbridge Wells. 

16776. An electrically-operated safety clutch for hoists. 
Ughtred Horstall and Joseph Crowther, 22, Thomson- 
street, North Stockport-road, Manchester. 

Improvements in adjustablo pendant fittings for electric 
lamps. Horace McGowan, 33, Cannon-street, London. 

A new or improved electric facia sign. Abraham Gold- 
smith and William John Boughton, 237, Whitechapel- 
road, London. 

16837. Improvements in the framing of dynamo-electric 
machines and electromotors. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Siemens und Halske Aktien- 
Gesellschaft, Germany.) (Complete specification.) 

Improvements in polyphase induction motors. Siemens 
Bros. and Co., Limited, and Francis Lydall, Birkbeck 
Bank-chambers, Southampton-buildings, ^ Chancery-lane, 
London. (Complete specification. ) 

Improvements in and relating to olooks and particularly 
to electric clocks. Joseph Butcher, 6, Lord-street, 
Liverpool. (Complete specification.) 

Improvements in electric igniters for gas-burners 
Hugo Bergner, 18, Buckingham-street, Strand, London. 
16852. Improvements in perforators, more partioularly for 
use with automatic telegraph transmitters. John 

Gell, 21, Finsbury-pavement, London. 


16740. 


16750. 


16755. 


16764. 


16808. 


16817. 


16839. 


16843. 


16850. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Aug. 21. 
1901. 


15069. Lead fuse for electrical plant, Krebs. 

15467. Wireless telegraphy and other signalling. Bose and Bull, 

15579. Electrolytie apparatus. Boult. (Americam Alkali Com- 
pany.) 

15882, Electric brakes. British Thomsen-Heuston Company, 
Limited. (Case.) 

16123. Terminal couplings for electric conductors. Jacob. 

16319. Electric rotary speed indicator. Scialpi. 

17045. Driving for dynamos. Bohm. 

17139. Safety lifeguards for electric trams or other motor- 
driven vehicles. Dean and Instone. 

17621. Apparatus for hauling electric cables. Grinnell and 


Goepel. | 
19514. Electromagnetic apparatus giving vibratory or 
oscillating motion. Thompson. 
Electrical transformers and the like. Burnand. 
Haddan. 


20423. 

23446. Automatic electric cirouit breakers. 
Incandescent Arc Light Company.) 

1902. 

5043. Trolley frame or bracket and head combimed for use 
in eleotric overhead tramoars and the like. Hunt, 

11487. кү oables. Harrison. (Kabelfabrik Actiengesell - 
schaft.) 


(General 


216 


THE ELECTRICAL ENGINEER, AUGUST 8, 1902. 


12554, Means and apparatus for telephonic communication. 
Siemens Bros. and Co., Limited. (Siemens und Halske 
Aktien-Gesellschaft. ) 

12706. Wireless telegraph systems. Ehret. 

12956. Transmitting apparatus for eleotrio telegraphs. Justicc. 
(Rowland Telegraphic Company.) 

14573. Switches for electrical glow lamps. Edison and Swan 
United Electric Light Company, Limited, Shepherd, and 


Gover. 
TRAFFIC RETURNS. 
Returns for Total receipte 
Line. week Increase | tor half-year. 
Ending 1902, 1901. decrease. 1902 18901. 
| £ | £ £ £ g 
Aberdeen Corporation.......... May 31 754 717 + 36 | 36,875 34,648 
Birmingham Tramways ........ Aug. 2 | 4,280 4,915 — 33 [148,837 137,077 
Blackburn Corporation ........ 7 845 637 + 206 | 15,588 | 12,576 
Blackpool Corporation.......... July 24 | 1,585 1,467! + 118 | 14,177 | 15,017 
Blackpool-Fleetwood Tramways Aug. 2 1,183, 1,310; — 127 | 4,742 | 5,541 
Bolton Corporation ............ » 9 1,09 1, + 24 | 48,551 | 44,292 
Bradford Corporation .......... „ 33.390 1,193) + 2,19; | 83,349 | 27,342 
Bristol Tramways Company ....| , I 4,847 5,799, + 1,048 = = 
Carlisle Tramways Company . , 2 209 215) - 6| 5,274) 4,915 
Central London Rallway........ „ 2|5,981 5,679; + 302 | 32,572 | 30,077 
City and South London Railway, ,, 35 2,697 1,718| + 979 | 13,588 9,268 
Cork E. T. and L. Company . . . July 51] 788 + 203 | 15,570 | 13,965 
Darwen Corporation.......... e| == — = == * 
Darwen-Hoddles den — = = — D К 
Dover Corporation ............ Aug.2| 276 300; - 24 | 6,383 6,232 
Dublin & Lucan Electric Railway} , 3 128 143 — 15 625 121 
Dublin U. T., electric cars...... „ 14,011 4,117 — 106 — — 
Dublin 8. District, Electric ....| ,, 1|1, 1,2460 - 183 — — 
Dundee Tramways Company....| — = = = = Es 
Glasgow Corporation .......... „ 21,107 12,344 - 1,177 — — 
Halifax Corporation July 16 2,715 2,844 — 129 | 18,943 — 
Huddersfield Corporation ...... 26 | 1,058 1,015 + 45 Z os 
Hull Corporation; ЕЗ Aug. 2 | 1,681 1,855 — 174 | 31,118 | 30,331 
verpool Corporation.......... July 26 [10,233 9,622 + 621 285,48 261,697 
Liverpool Overhead Railway....| Aug. 5| 1,694 1,749, — 55 | 8,067 8,655 
Newcastle-on-Tyne Corporation | July 12 2,688: — == = 2 
Portsmouth Corporation........ „ 26| 1,796 875 + 921 = s 
Sheffield Corporation .......... „ 3/4180 — = s = 
Southampton Corporation.. — — D M — — 
Sunderland Corporation ........ „ 20 | 1,556 1,551, + 5 | 18,756 17,043 
| 
MISOBLLANEOUS, 


The following traffic returns are also reported ; 

Anglo-Argentine, £74 decrease. 

Barcelona Ensanche y Gracia, £88 decrease. Barcelona £498 increase. 

Brisbane, £437 increase (month of June, £10,187 ; increase, EI, 813). 

Buenos Ayres and Belgrano Electric (month of June, receipts £12,229; 
imerease £478), £64 increase. 

Calcutta, £246 increase. 

Cape Town (month of June), receipts, 214,148; expenditure, £6,689. 

Isib of Tbanet Electric, £26 decrease 

Mexico Electric (month of June), receipts, £20,285 ; expenditure, £12,275. 

Perth Electric, £79 increase. 

Port Elizabeth (month of June), receipts, £5,849 ; expenditure, £1,891. 


= а ача — 


COMPANIES’ STOCK AND SHARE LIST. 
Name. Ec Last price. 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 рет cent. Cum. Pref., Nos. 1-70, 000 1 4-2 
Aron Electricity ur. c. Cum. Pref. Shares, 1-125,000 п i4 
| r елена» end 4- 
British Insulated Wire, Ord., 1-70,000.................... 5 TER 
9 per cent. Cum. Pref., 1-40,000 .................. 5 51484 
—— 5 per cent. Mortgage Debentures ................ 100 101-1 
British Westinghouse Elec. and Manuf.,6 per cent. Pref... 5 55-64 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 14-18 
— Non. Cum., 6 per cent. Pref. .................... 2 991 
4 per cent. lst Debenture Stock ................ 100 102-105 
r cent, 2nd Debenture 8tock ................ 100 95-98 
Callender’s Cable, Бебепигев............................ 100 109-113 
Ordnen ба ee dean Ens 5 154-164 
5 рег 158 IT/! aoa es oes ? oS 
Crompton an -— — — ⁰ КО Se vs - 
E 5 per Sent 1 FFC ы "T aci a p.c. 
Edison and Swan Un „ A Shares, 1-99, 111 as - 
** A" Shares, 01-017,139 ........ 5... 134 
5 per cent. Бербепбигев.......................... 100 ..  78- 
4 per cent. Deb. Stock, Red. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 . 142 
7 per cent. Cumulative Pref. .................... 2 -ð 
Im 4 per 1805 Perp. 900 5 Deb. 1 is 110 mM 910. 
General Electric Compan А г сеп $ s s 
——— 4 per cent. lat Mort. Deb. Stock ................ 100 99-1 
W. T. Henley's Telegraph Works, Ordinary .............. .. 16-17 
44 per cent. Рге!егепсе.......................... B. s. -53 
per cent. Debentures ........................ 100 111-115 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 204-21 
4 per cent. Debentures .......................... 100 100-1 
Parker, Thos., Limited, Ordinary ........................ 10 .. 144-154 
Telegraph Construction and Maintenance ................ 12 .. -39 
5 per cent. Bonded... nnn 100 .. 102-105 
Electric Railways.— 
Central London, Отдіпагу........................... 2... 100 .. 106-108 
per cent. Pref. ................................ 100 .. 106-109 
— LT] ,» d e „„ „„ „% „%%% „„ „ „„ 100 ee 103-106 
— 4 р. с. Deb. Stock (Prov. Scri Certs., fully paid). 100 .. 115-118 
City and South London, Consolidated Ordinary .......... 100 .. 71-75 xd 
4 per cent. Debenture Stock .................... 100 .. 115-118 
—— per cent. Pref. Stock . — weenie 100 .. 128-155 xd 
— [T] » 55 96 „ „„ „„ „„ „„%„„„%%% „%%% „„ „„ „6 „6 100 е 127-130 xd 
= " id „ нене 100 5 xd 
verpool Overhead, 5 per cent. Prein. — — 
2 Ordinary 8 


—— per cent. Mortgage Debentures, Red., 1-1,700 .. 00 s 


Name. 


Electric Lighting and Supply.— g 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 


r cent. Deb. Stk. Certs., Red. and Conv. .... 100 ~ 
Bournemouth and Poole, Ordinary ...................... 10 .. 
4 cent. Cum. Pref................... eere 10 .. 
Debenture Stock, Red. .......................... 100 .. 
Brompton and Kensington, Ordinary ................. .. 5 .. 
— r cent. Preference e . po 
Calcutta " 


— 
овоо „%%% = ө зт ә э Ф „ „„ еэ э» о э ө ee se 


Cambridge Electric Supply Company, Ltd., г o bs 5 vs 

— ? ГТ) 97 "э зо ee 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 

Charing Cross and З{гапа................................ 5 .. 

Nos. 50,001-70,000 .............................. 8 

44 per cent. Cum. Pref. ........................ 5 .. 

4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 .. 

Chelsea Electricity Supply .........................-..... 55 

44 per cent. Debenturesss 100 .. 

City of London, Ordinar . 10 .. 

6 per cent. Cumulative Pref. .................... 10 .. 

5 per cent. Debenture Stock .................... 100 .. 

45 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 100 .. 

County of London and Brush Provincial, Ordinary........ 10 .. 

6 per cent. Cum. Pref. ........................ ha 10 .. 

44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 
Edmundsons' Electricity Corporation, Ordinary, 1-17, 00 5 

6 per vent. Cum. Pref. .......................... 
г cent. First Mort. Deb..................... 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 
5 per cent. Debenture Stock, Red. .............. 100 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 

44 per cent. First Deb. Stock, Red. .............. 100 

Hove Electric Lighting, Limited, Ord., 1-11,000 .......... В 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 
4 per cent. Debenture Stock, Red. .............. 100 
Kensington and Knightsbridge and N otting Hill ........ 100 


6 per cent. Preuꝛů—: !. 5 
4 per cent. lst Mortgage Debenture Stock, Red... m) 2s 


Metropolitan, Ordinary ............. seen 
——C—4A4 per cent. First Mortgage Debenture Stock .... 100 
per cent. Mortgage Debenture, Red. .......... 100 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 9 .. 
Preference......... ccc e otn 4 .. 
Notting Hill Electric Lighting ..................... ͥ 10 
Oriental: 8d... RII Pk КЫН 1 
S,, кек EE SAN RN E ER 5. 
£44 Shares, New .............................. 4 .. 
Oxford Electric, Ordinary, 1-96 and 407-10,510 ............ 5 .. 
4 per cent. Debenture Stock .................... 100 .. 
River Plate Electric Light and Traction, Deb............. 100 


Royal Electrical Company of Montreal, 44 per cent. First 


Shares Mortgage Debentures ........................ 1 i 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 5 .. 
г cent. Debenture Stock .................... 100 .. 
South London, Ordinary ................................ B. 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
7 per cent Preemmi .. b .. 
— 34 рег cent. Deb c ioi оу ease read анг же 100 .. 
Westminster, Ordinary ............................... "XP. же 
——— 5 per cent. Cum. Pref., 110,101-138,241 .......... 24 .. 
Eleetrie Tramways.— 
шеи, /,, ⁰˙˙ A ace o ER D us 
хо ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 
Blackpool and Fleetwood Tramroad...................... 10 .. 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 .. 
5 per cent. Cum. Pref., Nos. 1:75, 000 ............ D .. 


——— 44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 

British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 .. 
— percent. lst Mt. Debs. Nos. 1-5,250, of £40each 40 

British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 


6 per cent. Cm. Pf., 30,001-60,000................ 10 .. 
5 per cent. Perpetual Debenture Stock .......... 100 .. 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 .. 
“А” 6 per cent. Cm. Pf., 1-40,000 .............. b 
“В” 6 per cent. Cm. Pf., 1-27,500 „„ 8 
5 per cent. Deb. Stock, Red. .................... 100 
Prov. Cert., all paid ............................ 100 .. 
Cape Rlectric Tramways, Nos. 1-400,000 .................. 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 
4 per cent. lat Mortgage Debentures ............ 100 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 
5 per cent, Cum. Fre 10 .. 
Debentures .................................... 100 . 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 
34 per cent. Mort. Debs., 1-3,000, Red 100 .. 
Lnperial Tramways, Огаіпагу............................ al .. 
6 per cent. Cum. Pre ˖f 7j. al .. 
per cent. Deb. 8tock ........................ 100 .. 


4 per cent. Ist Mt. Db. Stock, Red 
Т 75 » Prov. Crts. 
New General Traction, Ordinary 


6959535955554 „„ „66 


2•6• 2965359552552 %%% %%% „„ „„ „„ %% „ „„% 0“ 


Oldham, Aston, and Hyde Tramway, Ordinary. 10 
5 per cent. Cum. Preeꝶaã iii in 10 

Perth Elec. Tram ways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 

Potteries Electric Traction, Ordinary, 25, 667.40, ooo 10 
5 per cent. Cum. Pref., 1-20,000 ................ ws 
44 per cent. Debenture Stock J 100 .. 

South Lancashire Electric Traction and Power Company— 

000 Ordinary .............................. l us 

£51,132 6 per cent. Preference .................. 14а. .. 

— a F PECORE Iss 

— —— £500,000 44 per cent. Debenture Stock ..... „„-..70ро... 
Telephones.— 

National Telephone, Preferred .......... ............ ... 100 4s 
Preferred, 590,001-790,000 ...................... zi 
Deferred s 8 100 i 

— per cent. Cum. First Pref. ................ ... 10 us 
b per cent. Cum. Second Pref. f eses... 10 ., 
——— 5 per cent. Non, Cum. Third Pref, .............. 5 
—— %4 per cent. Deb. Stock, Red. es*ecsoce06 552 2 „„ вә 100 as 
aS per oent. Deb. Stock, Red. * » 9 9-0 е 9 (ib @6 UD e» an 100 


Oriental Telephone and Electric Company 11 


—— — 
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NOTES. 

Indian Cordite Factory.—The Government is now 
equipping a large cordite factory in India for the manu- 
facture of ammunition in that country. We understand 
that the whole of the electrical work required in the 
factory, both for lighting and power purposes, is to be 
supplied under contract by the General Electric Company, 
of London. It is not likely that the factory will be in 
working order before the end of next year, as a vast 
amount of detail work in connection with the nitric and 
sulphuric acid plant will have to be perfected before a full 
working trial can take place. | 


Armour Technical Institute.— This institute of 
technology, founded by Philip D. Armour, of Chicago, has 
just forwarded to us its year-book for 1902-1903. This 
institute, which started with four year courses in mechanical 
and electrical engineering, has since added to its curriculum 
similar courses in civil engineering, while last year a course 
in ehemical engineering was also organised. Architecture is 
again a new departure, the Chicago School of Architecture 
being part of the institute. From the names which appear 
of the professorial list and the yearly programmes for each 
of the courses, we gather that most thorough instruction is 
given. | 


The Chemical Society of South Africa.—We 
gather from the Journal of the Chemical and Metal- 
lurgical Society of South Africa that the following 
officers have been elected for the year ending June, 
1903: president—Mr. J. R. Williams; vice-presidont— 
Mr. E. H. Johnson; hon. treasurer—Mr. J. Littlejohn. 
The following members were elected to the council: 
Messrs. R. G. Bevington, W. A. Caldecott, T. L. Carter, 
С. A. Darling, К. E. Hall, S. Н Pearce, A Whitby, and 
J. Yates. This society, which has done a vast amount of 
valuable work in connection with the gold-mining industry 
of South Africa, is now able to resumo its meetings and 
the regular publication of its Proceedings. 


“The Electrician’s Friend.” —We have received from 
Tokyo No. 132 of vol. xii. of the above publication, which 
is published at No. 6, Minami Kinroku-cho, Kiobashi-ku, 
Tokyo, Japan, under the presidency and editorship of Mr. 
S. М. Katogi. We сап read as much as this on the title 
page. We can also understand a good number of the 
illustrations and a few of the advertisements, but the rest 
of the journal is in Japanese, and we are surprised to see 
illustrations of dry batteries on the ebonised case of which 
only Japanese characters occur. We presume, therefore, 
that they are made in Japan. Unfortunately, our want of 
knowledge of that language as written or spoken renders 
the information in the editorial articles unavailable. 


Flywheel Accidents.— We got it from the interested 
evidenee of an insurance company's engineer of а New 
York company that during the past year the percentage of 
engine pulleys and flywheels that exploded exceeded the 
percentage number of boiler explosions. He adds that 
sound wheels operating at slow speeds and apparently safe 
are continaally going to pieces, entailing frightful loss of 
life and property. Our authority's cure for the evil is to 
insure with his company against the loss due to flywheel 
aecidents. Our idea is that in the States they work their 
fly wheels with insufficient margins of safety, and that, while 
the insurance is not to be despised, it would be well to 
avoid the accidents by working the flywheels at slower 


peripheral speeds. 


Street Railway Investments.—In the United 
States, where the tramways are rightly called street 


railways, and are really worked as railways, the capital 
involved is enormous. Mr. Alton D. Adams, in the July 
issue of the Street Railway Review, gives some interesting 
statistics for the street railways of Massachusetts from the 
year 1888, when the majority of them were worked by 
horses, up to last year. The main point, however, of the 
artiele whieh will interest our readers is that while the 
net income has increased 4'3 times in that period, the total 
capital stock has increased by five times, so that the per- 
centage of net income to capital stock has fallen from 
7˙2 to 6:2 per cent. The net income for 1901 was about 
£680,000, which is a wonderful figure for a single State. 


The London Day Training College.—The new 
day training college established by the London County 
Council in connection with the University of London is to 
be opened early in October. The temporary accommoda- 
tion for the college will at first be provided in the new 
building of the London School of Economics and Political 
Science in Claremont-street, near the Strand. The prin- 
cipal appointed by the London County Council to take 
charge of this college is Prof. John Adams, M.A., B. Sc., 
who has had most valuable experience both at home and 
abroad in teaching. Other appointments have also been 
made, and 45 London County Council teachers’ train- 
ing scholarships have been awarded. We gather that 
these scholars, with others to be appointed before October, 
will provide 100 students for the teaching staff the first 
year. 


Trades Unionism.—A rather good, or bad, story has 
recently been told by Cassiers Magazine illustrating tho 
arrogance, ignorance, or whatever it may be called, of the 
executives of some of tho trades unions in dealing with 
their members. It appears that while a workman was 
engaged in guiding a cable into а conduit in a building 
that was being wired, his fingers were caught between the 
cable and the walls of the conduit. The men at the far 
end of the conduit, unaware of their comrade's plight, con- 
tinued to pull upon the cable, seeing which an apprentice 
lad ran to his assistance and pulled back on the cable. А 
delegate of the union who had witnessed the affair, and had 
expressed sympathy for the sufferer, reported him for 
violation of the rules of the order, and the latter was called 
to exacutive headquarters to explain his conduct. Not. 
withstanding that his fingers bore evidence to the extent of 
the accident he had undergone, ho was fined *' for allowing 
an apprentice to do helper’s work, to wit, assisting a 
journeyman drawing wire into conduits." 


The British Association —Tho local arrangements 
for the annual meeting of the British Association in 
Belfast are now practical completed, and everything 
points to there being a most successful meeting in that 
town. The bulk of the sectional meetings wilt be held in 
the various rooms of the Queen's College in University-road, 
but three other educational establishments in the near 
neighbourhood of (Queen's College are to be used for 
Sections C, E, and L The presidential address on 
Wednesday, Sept. 10, will be delivered by Prof. James 
Dewar, M A., F.R.S., in the Grosvenor Hall, which is in 
Grosvenor-street, as will also the Friday evening lecture 
оп Sept. 12, on “Becquerel Rays and Radio Activity.” 
This lecture is in the able hands of Prof. J. J. Thomson, 
D. Sc., F.R.S. On Monday evening, Sept 15, W. F. R. 
Weldon, MA, F.R.S., will lecture on Inheritance.“ 
There will be soirées on Thursday, Sept. 11, and Tuesday, 
Sept. 16. We shall give full particulars of papers to be 
read in the various sections in early issues. 


Railway Electrification.—It is a sign of the times 
that no meeting of а railway company nowadays is com- 
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plete unless the chairman makes some remark in his speech 
as to the electrification of the system. Up to the present, 
in a good number of cases the chairman takes the line that 
the Board is investigating the subject and is collecting all 
information as to what can be done, or has been done, by 
other companies in electric traction. Without a doubt 
caution is required, but there are lines which, if they wait 
until they can be guided by the experience gained by 
others, will find that the experience comes too late to save 
their traffic We notice that the Liverpool Overhead Rail- 
way, which has played a most successful pioneer part in 
the development of electric traction on heavy lines, is still 
thinking of extension, and the chairman at the meeting 
this week alluded to these extensions as being bound to 
come. He added that he was now certain that all the 
great suburban lines, such as the Liverpool and Southport 
and the Garston lines, would have to be worked by 
electricity. 

Colour Photography.—The current number of the 
Photogram contains, besides the usual number of excellently 
illustrated articles on various phases of photography, a 
note by Dr. Adolph Miethe, professor of photo-chemistry 
at the technical college, Charlottenburg, on practical 
colour photography, the perusal of which will be of 
considerable help to workers in this direction. An 
important recommendation is contained in the paragraph 
referring to the illumination of the dark room, which 
requires special care, as the perchromo plate is extremely 
sensitive to red light. Prof. Miethe says that the dark 
room should be kept as dim as possible during the first 
development, and advises that a filter be used consisting of 
two gelatine plates, which should be fixed, washed, and 
immersed, one in a solution of 10 grm. of brilliant yellows 
in 300 cubic centimetres and the other in 2 grm. of violet 
methyl in 200 cubic centimetres of water. After a slight 
rinsing the two plates are dried and bound film to film 
together. This filter excludes all injurious light, and after 
the first minute the plates can be handled freely without 
any fear of fog. 

The Shaw Prize.—The conditions under which this 
prize is to be awarded were laid down by Mr. Benjamin 
Shaw as follows: The prize is to be offered “for any 
discovery, invention, or newly-devised method for obviating 
or materially diminishing any risk to life, limb, or health, 
incidental to any industrial occupation, and not previously 
capable of being so obviated or diminished by any known 
and practically available means." We gather from the 
Journal of the Society of Arts that the council have 
awarded a gold medal, or a prize of £20, to James Tonge, 
jun., 149, Church-street, Westhoughton, Lancashire, for 
his hydraulic mining cartridge—an appliance for breaking 
down coal in mines without the use of explosives. The 
committee making the award are aware that it has been 
frequently proposed to use some kind of hydraulic 
apparatus for this purpose, and they have had brought to 
their notice instances in which such apparatus has been 
successfully tried. They are not, however, aware of any 
hydraulic device similar to that of Mr. Tonge, nor that 
any hydraulic device has been brought into permanent or 
regular use for the purpose of coalmining, whereas they 
have had evidence that Mr. Tonge’s hydraulic cartridge 
has been used with success in several mines where it has 
been superseded the use of explosives. They have, there- 
fore, awarded the prize to this invention. Forty-three 
applications for this prize were received. 

The Colonial Conference.—The various resolutions 
which have beon passed by the conference of the Colonial 
Premiers are not to be made public until Parliament meets 
for its autumn session. The keenness, however, of the 
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daily Press has led to the publication of what is claimed 
to be the gist of these resolutions. Assuming that the 
knowledge on which these reports are founded is correct, 
the results of the conference will please manufacturers in 
this country, as they are said to be in favour of pre- 
ferential tariffs between the Colonies andthe Mother Country. 
How far this can be realised in practice in the near future 
is a question which must be left in the able hands of the 
Colonial Secretary, as England cannot well give a pre- 
ferential tariff on articles which are admitted into thiscountry 
free of duty. The reverse, however, is not the case, and 
a preferential tariff such as Canada has established will be 
of great service to the electrical manufacturers of this 
country. The competition for the supply of electrical 
goods in Australasia is exceedingly keen, and up to the 
present has ended rather in favour of the Americans. 
There are numerous signs, however, that this state of 
affairs will not continue, even without the preferential 
tariff, as our English electrical manufacturers are getting a 
much larger proportion of orders than heretofore. The 
other resolutions in favour of Imperial defence, ete., will 
be heartily welcomed by all Imperialists. 

Insulators for High-Voltage Lines.—The success 
or non-success of any system of insulation for overhead 
wires carrying high-voltage current depends on the climatic 
conditions, and it will frequently be found that insulators 
which are quite successful in a certain district are quite 
unsuitable in others. As an instance of this we might 
mention the oil insulators for telegraph lines, which have 
done exceedingly good work in some of our Colonies, and 
have not proved successful in others. The experience 
gained on the large power transmission lines on the Pacific 
coast of the United States will be found of great value to 
electrical engineers all over the world. We recently have 
heard of insulation faults on the system of the United 
Electric, Gas, and Power Company, which has its works at 
Santa Monica. In this case the trouble was caused by a 
combination of dust and fog. The insulators stood well in 
rain, but the sea fog moistened the collection of dust 
under the petticoats of the glass insulators and caused 
burn-outs. Curiously enough, the addition of a block of 
wood with a circular hole in it placed round the base of the 
base of the insulator, has prevented the burn-outs We 
presume that the small space between the insulator and 
edge of the wood surrounding it is sufficient to prevent a 
great quantity of dust collecting. Also it would seem 
that the fog is kept out to a certain extent, and hence any 
dust which does collect does not get moistened. For the 
same cause—t.e, collection of dust, which when moistened 
produces a conducting path to earth—iron pins for insv- 
lators have been almost entirely abandoned in favour of 
wooden pins for this class of work. 

The Iron and Steel Institute.—This institution 
holds its annual meeting this year at Düsseldorf, com- 
mencing on Tuesday, Sept 2. The first meeting of the 
members, however, takes place the next day. The follow- 
ing is a complete list of the papers which are to be read 
and discussed at this important meeting: “Оп Iron and 
Steel at the Düsseldorf Exhibition," by Prof. H. Wedding, 
honorary member of the Iron and Steel Institute; “Оп 
the Progress in the Manufacture of Pig Iron in Germany 
since 1880," by W. Brügmann, of Dortmund; “ Ор the 
Progress in the Manufacture of Steel in Germany since 
1880," by К. M. Daelen, of Düsseldorf ; “Оп the Applica- 
tions of Electricity in the Manufacture of Iron," by D. 
Selby-Bigge, of Newcastle-on-Tyne; “Оп the Probable 
Existence of a New Carbide of Iron," by E. D. Campbell 
and M. B. Kennedy, of the University of Michigan; 
“ On Results obtained in the Equalisation of the Varying 
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Temperatures of Hot Blast,” by L. F. Gjers and J. Н. 
Harrison, of Middlesbrough ; “Оп the Compression of 
Steel in Ingot Moulds,” by M Harmet, of St Etienne; 
* On the Overheating of Mild Steel," by Prof. E. Heyn, 
of Berlin; “On Electrical Plant in Steelworks,” by F. 
Kylberg, of Benrath, near Düsseldorf. The secretary’s 
office will be in the municipal concert hall at the Tonhalle, 
which is best approached from Sehadow-street entrance 
Friday, Sept 5, and Saturday, Sept. 6, are to be devoted 
to visits to the works and excursions. Besides these, a 
special programme of ladies’ excursions have been arranged 
for other days. Tho usual conversazione will be held on 
the Wednesday. The attractions of the Düsselford Exhibi- 
tion should induce a large gathering of members. 
Electrical Legislation.—It is a curious thing that 
while this year the Institution of Electrical Engineers in 
this country have been looking into the effects of 
electrical legislation, the Canadian Electrical Association 
should be doing the same. In presenting the report of the 
committee of the Canadian Association on this question at 
the annual meeting, Mr. John Yule, the chairman, com- 
mented on the fact that some of the electrical companies 
who had benefited most by the work of the committee had 
contributed not a cent to the cause. After referring to the 
failure of the Toronto City Council to break through the 
Conmee Act, Mr. Yule says: “ Тһе socialistic candidates 
in the election campaign last month all advocated the 
policy of the Provincial Government generating electricity 
at the Falls, transmitting and selling at cost to the different 
municipalities. Whether this movement will grow or not 
the future will determine. We point this out for the 
purpose of showing the different lines of attack made upon 
our interests and the necessity for continued wakefulness 
on the part of the companies. In the case of Rat Portage 
а compromise was arranged that was satisfactory to the 
company and Council. The question of assessment on the 
properties of the companies was also before the Municipal 
Committee, and an amendment passed to assess on their 
value as going concerns, or on the prize at which the pro- 
perties could be sold to others who would continue the 
business. The different interests were represented by able 
counsel, but the strong agitation throughout the province 
in support of a more oppressive system of taxation than is 
adopted to other manufacturing concerns appeared to 
influence the committee in coming to this decision. The 
whole question of rearrangement of assessment has yet to 
be dealt with and a modification of assessment on electric 
companies may be obtained, but the outlook in this direc- 
tion is not encouraging.” 
Parliamentary Procedure.—The Select Committee 
of the House of Commons which has been enquiring into 
the question as to whether the Standing Orders of the 
House for the conduct of private business require alteration 
had another meeting last week, with Mr. A. Е. Jeffreys 
presiding. Sir R. Littler, K.C., thought that business 
would be expedited if all petitions opposing the more 
important Bills had to be deposited before a certain date, 
so that there could be an adequate supply of work 
earlier in the session. In this way, by commencing the 
more important Bills before Easter, the work would be 
more evenly distributed over the session. He deprecated 
the second reading of Bills in the House of Commons when 
the details of the same had not been considered, as this 
contributed to the wasting of time in debates which took 
place on insufficient information. He thought that the fees 
should be in some way proportionate to the expense 
involved in the proposed works, and that a uniform system 
for both Houses of Parliament should be adopted. He 
did not believe in the present system of dealing with 


dealing with Standing Orders. 


questions of locus standi, and held that a technical point 
should not decide whether or not a man should be heard 
before a committee. 
committees of both Houses, as only a few Bills were 


He was not in favour of joint 


opposed before committees of both Houses, and the second 
hearing, when this was the case, was sometimes valuable. 
Mr. E. H. Pember, K.C., upheld the Court of Referees for 
He thought that the fees 
were higher than they should be. If opposition to a Bill 
was withdrawn at the last moment, he thought that a 
committee should be able to charge the party so with- 


drawing with the expenses of meeting their opposition. 
He also advocated that the report of the inspector of the 
Local Government Board sent down to hold local enquiries 


should be made public. 
Automatic Tramway Signals. 


In view of the 


great interest which the tramway engineers in England 
are taking in automatic signalling devices for electric 


tramways, we think it well to give a few brief notes on 
the system which the American Electric Switch Company, 
of Pittsburg, has developed and placed on the market. In 
this system, which can be used either for blocking or car 
spacing, as required, three lamps are placed at the 
beginning and end of each of the line sections. These 
lamps are coloured respectively green, red, and white, and 
the colours have the same significance as in railway 
signalling. The lamps are automatically lighted in turn 
by means of current drawn from the trolley wire. The 
individual relay circuits causing the red light to show at 
one end of a block section on a single line and a green 
light at the other are momentarily energised by means of 
a contact near the trolley wire, which is closed when the 
trolley wheel passes. With this system for a single line, 
the green light indicates to the driver that there is a car 
going in the same direction as himself on the section he is 
entering, and this green light is not replaced by a white 
light until the last car in the section has left it. The 
advantage of this system of connection is that there are no 
trigger or mechanical obstructions in the path of the 
trolley wheel or pole, and the signals can be operated 
whether the motorman is using current at the time he 
passes the entrance to the section or not. Also there are 
no portions of the trolley wire insulated for signalling 
purposes. The diagrams of connections for single and 
double track work on this system will be found in the 
July issue of the Street Railway Review, and they will 
interest those of our readers who are inventing automatic 
signalling gear themselves. We may add that the lamps 
are so enclosed that the signals can be seen equally well 
in broad sunlight as in the dark. 

The Independent Telephone.—If the original 
inventor of the telephone is to be responsible hereafter 
for all the bad temper arising from the use of the telephone, 
he will have a heavy load to bear. We grant that in the 
ordinary case it is not the use of the telephone which 
causes bad language so much as the inability to use the 
instrument in the way desired. We do not propose here 
to go into the question as to who is to bear this heavy 
burden, but would suggest that as there is a certain amount 
of doubt on the point, the man who took the spoils should 
also take the responsibility. Quite apart from the trouble 
caused to the private user, which is nowadays usually more 
than counterbalanced by the great convenience derived at 
times when the telephone young ladies and the telephones 
are really doing business, there is the moral effect which 
the telephone seems to exert on telephone engineers and 
managers. For instance, in Tunbridge Wells competition 
has existed for years between two railway companies, and 
still exists, without making any excitement or vastly improv- 
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ing the service. With the telephone, however, it is quite 
different, as, as soon as the Corporation commenced to give 
a competing service at about cost price, the National 
Telephone Company improved their system out of know- 
ledge and reduced their rates to much below cost. The 
rival partisans have fought week by week in the local 
Press for the last 15 months, for all of which the telephone 
is responsible. The Corporation, while fighting in a dignified 
way, regretted its inability to send the company to warmer 
climates, but immediately ensured a warm time for its 
subscribers by ruling that no subscriber to that company 
should get the benofit of а fire call to the Corporation 
brigade. We are continually being told that “they do 
these things better in the States," but here again we see 
instances that the natural perverseness of the telephone 
holds sway. There was recently organised a large meeting 
of the independent telephone men of the New York State. 
The object of the meeting was to organise an association 
to control the independent toll line service of the State in 
opposition, of course, to the Bell Company's lines. Between 
90 and 100 men met, fought, and departed in two bodies, 
each of which incorporated itself at once as “ The New York 
State Independent Telephone Association." The quarrel 
seems to have been over the selection of officers, com- 
mencing with the chairman of the meeting. The result, 
unless the gentlemen in question are prepared to drop a 
certain amount of independence, is that there will be as 
much confusion over the toll line service in the future as 
there has been in the past. Some of our esteemed engi- 
neering contemporaries will succeed without doubt in 
proving that the confusion is due to municipal action. 


Municipal Accounts.—The strongest opponent in 
practice of municipal trading, who 1з also the most 
powerful organiser of private electrical enterprises in this 
country, claims to be a Socialist and to be in favour of 
municipal work. "We remember once listening to а most 
able speech of his, in which he laid down as the first prin- 
ciple to guide municipal enterprise that it should be carried 
on at practically cost price; in other words, that no muni- 
cipal undertaking should be used to contribute to the relief 
of the rates. "This principle is one which we had laid down 
in our eolumns before the speech in question, and which 
we have often emphasised when Socialists have ranted on 
the great reduction in rates which will follow the expendi- 
ture of large capital sums they require for certain objects. 
We now find that there are others who agree in the prin- 
ciple, and who promptly find means for evading it. The 
following extract from our contemporary Engineering when 
eriticising the Glasgow tramway report is a case in point : 
* Wo are opposed to the relief of rates from such corporate 
commercial undertakings, but there is no reason why the 
eity should not profit in the same degree as if a company 
were running the tramways; and this should be in a 
direct way, and not by the reduction of fares at the 
expense of sound finance; for even the case of Glasgow 
affords evidence of injustice. The tramways extend 
beyond the city boundaries, and thus the residents in other 
towns profit by the reduction of fares, while Glasgow 
citizens do not benefit as they would under a company, 
nor as they should if guarantors of capital outlay not 
sufficiently safeguard by revenue sufficient for the 
ultimate refundment of such capital. Thus the Glasgow 
tramway undertaking pays to the Corporation of the 
adjoining burgh of Govan a sum for the rental of the 
streets out of all proportion to the amount paid to 
Glasgow, while at the same time Govan residents share 
equally in the facilities. In name of such rental the tram- 
way hands over this year £12,500 to the Glasgow funds; 
on the Govan basis it ought to be three times this, and 


THE ELECTRICAL ENGINEER, AUGUST 15, 1902. 


would be very much more if a company were at the mercy 
of the Corporation." In other words, you must not relieve 
the rates by means of a profit from a tramway under- 
taking, but there is no reason against paying a large rental 
out of one pocket of the Corporation into the other in order 
to prevent any profit being earned. We heard this pro- 
cedure strongly recommended once as the means of defraud- 
ing the income tax department of the Treasury, but we are 
surprised to see it advocated by the above-mentioned con- 
temporary, whose ideas of finance are peculiar if it supposes 
that tbe rental in question does not constitute *a relief of 
rates from such corporate commercial undertakings." 


The Arnold Single-Phase Railway System. 
The principal feature of the new system described by 
Mr. B. J. Arnold before the American Institute of Elec- 
trical Engineers, is the use of a single-phase or multi- 
phase motor, which is always connected to the line, and in 
which either the rotor or stator, or both, are always in 
motion. The rotor is connected directly to an axle, and 
both the rotor and stator are connected to compressed-air 
engines, and in opposite relation to each other. The air 
compressed by these motors is stored in tanks, and is used 
to assist in starting the cars, helping over grades, for 
switching purposes, and for the operation of the brakes. 
By means of this arrangement the motor operates con- 
tinually in synchronism, and any excess of power developed 
not required by the car is taken up by tho compressed-air 
engines, and subsequently utilised anew. When the car is 
at rest the rotor would bo therefore also at rest, and the 
normal speed of the motor would be attained by the stator 
in compressing air. To start the car, the engine con- 
neeted to the stator would be throttled, and the rotor 
then begins to revolve and propel the car at a speed 
equal to the diminution of speed of the stator, as the 
synchronous relations between the two must be main- 
tained. When the stator is brought to rest the motor 
has attained normal speed, and if a higher speed is desired 
the stator is revolved in the same direction as the rotor 
by means of the compressed air in the storage tank. The 
engine of the rotor can also be put in operation to assist 
the latter, in case a higher than normal torque is required. 
The use of single-phase current permits this system to con- 
form to the overhead construction of to-day, except that a 
much higher working voltage can be used, and in case this 
voltage is too high for direct use upon the motor, a static 
transformer can be placed upon each car to reduce the line 
voltage to the pressure desired for the motors. Other 
features of the system involve a multiple-unit and simple 
system of control, and the use of electromagnetic clutches, 
by means of which either the rotor or stator may be dis- 
connected from the саг wheels when it is desired to com- 
press air only. It is also to be noticed that the system of 
control is entirely mechanical, and that there is no manipula- 
tion of the electrical circuits; the operations are all effected 
automatically by a controller lever. The pneumatic 
auxiliary of this system makes the single-phase alternating 
motor, which has been inflexible in regard to speed, even 
more flexible than the present direct-current railway motor ; 
and the fact that in this system the motors run continually 
at their normal output, and store energy for use in emer- 
gency, which is under ordinary circumstances dissipated as 
heat, points to a good efficiency for the system. The air 
storage feature will also be found of great value in a number 
of circumstances. As pointed out by Mr. Arnold, it will 
allow the active conductor to be stopped where the private 
right of way ceases, and the car to proceed through the 
city or town on any tracks, whether electrically equipped 
or not, until it reaches the point where it can take up the 
working conductor again. This feature is also valuable in 
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switching work, and eliminates the necessity for electrical 
conductors except on the main line of track. 
Washington Navy Yard Equipment. —The U.S.A, 
Congress has this year voted £20,000 more for additional 
land and plant for the above yard, in which the use of 
electricity for power is steadily gaining ground. It is 
safe to say that in no very long time it will drive all the 
machinery there, as well as do all the lighting. In the 
latter particular it is now employed for about 400 arc lamps 
and 4,000 incandescents. The wires in the yard are in 
underground conduits, and the system is in a most satis- 
factory condition. Within the last two years about 
£20,000 has been spent on the electrical plant, and the 
change thus brought about has met with general approval. 
Motors are now employed in nearly all the shops, and 
in some they have completely supplanted steam power. 
The shops in which motors are exclusively used are 
secondary mount, tool, gunners’ workshop, breech 
mechanism, cartridge case, seaman gunners, erecting, 
miscellaneous shop, and driving galleries of gunshop. 
In the shops where the motors operate shafting the 
former are high above the galleries, and so are out 
of the way of all other machinery. In one shop—the 
seamen gunners—the motors are directly connected, 
which method in some respects is better than operating 
& series of machines by one shaft, which, to operate 
even & single machine, must be kept in motion The 
direct -connected motors are employed principally for 
small lathes, shapers, and milling machines, and in 
some cases are mounted on the machines; in others 
they are attached lower down, and belting is used. These 
motors run from 1 h.p. to 4 h.p. each. All excepting one 
of the travelling cranes in these shops are run by electricity, 
there being four motors to each. The single exception is 
the 110-ton crane in the big gunshop. There are 15 of 
these cranes which vary in motor lifting power from 10 h.p. 
to25h.p The electricity is obtained from a central station in 
the yard. Among the features of the electric plant of the big 


war material factory is its ‘oiling system. This is partly 


located in a room on the second floor of the building, 
where are a number of oil-tanks equipped with filters. 
The oil is strained and filtered through water, then passes 
by gravity to the engines, the overflow pumped back to 
the tanks of the storage room. By this method there is 
no unnecessary waste, and since ite installation the con- 
sumption of oil has been reduced from four to five barrels a 
month to about four barrels in seven months. Another 
interesting feature of the navy yard’s electrical equipment is 
the fire-alarm system. The apparatus is of the latest improved 
Gamewell pattern, and is mainly located in the office of 
the chief electrician. The yard is divided into fire stations, 
with an alarm box at each. In each shop there is a 6in. 
gong, and at the central station an automatic electric 
signal box, having face-slots for exhibiting the number of 
any station of the system. The testing tank for trying 
models of ships is also supplied with power from the central 
station. The equipment of this tank with its heavy towing 
traveller has previously been described in our columns. 
The above information is from an article by “J. E. P." in 
the Electrical Review of New York. 

An Australian Electrical Swingbridge —Tho 
new Pyrmont Bridge over an arm of Sydney Harbour was 
opened last June. It was required owing to the old 
bridge purchased by the Government being unable to cope 
with the traffic. After obtaining competitive designs, the 
best of which was estimated to cost £295,700, it was 
decided that the new bridge should be constructed from 
designs prepared by Mr. Percy Allan, M. I. C. E, one of the 
engineers in the State Department of Public Works. A 


commencement was made with the actual work in September, 
1899, and the structure was formally opened on June 28, 
1902, by Sir Harry Rawson, the State Governor, assisted 
by the Hon. E. W. O'Sullivan, State Minister for Public 
Works. The total length of the Pyrmont Bridge and its 
approaches is 1,758ft., the bridge occupying 1,200ft., of 
which 223ft. represents the length of the swing span. The 
area of the latter (12,000 superficial) feet compares favourably 
with the 10,600ft. of the Newcastle-on-Tyne bridge swing. 
The operating machinery both for turning the span and 
for lifting the ends, as well as for operating the gates on 
side spans, consists of electric motors driven by power 
dérived from the power-house at Ultimo, and controlled 
from an office situated over the southern footpaths at the 
centre of span. The two 50-h.p. motors provided for 
slewing are capable of opening or closing the span in 
44 seconds. Both motors are for economy worked 
together; but even in a heavy wind the swing span can 
be easily handled with one motor. The motors are carried 
on a platform inside the drum, and work through a train 
of cut gears two vertical shafts, on the lower ends of which 
are cast-steel pinions meshing with a cast-steel rack secured 
to top of pivot piers. To take up the jar caused by the sudden 
stoppage of such a large moving mass, buffers, consisting of 
heavy coil springs,-are fixed over each rest pier, being so 
adjusted that should the span when closing be travelling 
too quickly it will jump the catch in a similar manner to 
a swinging gate, thus avoiding damage, and necessitating 
only the reversing of the controller to bring the span back 
to its correct position. The swing span is, however, во 
easily controlled by means of the mechanical hand brake 
that these buffers have so far shown themselves not to be 
required. The ends of the span when free of supporte 
have a deflection of 51in, but when closed, to prevent 
chattering due to heavy loads, the ends are raised 1}in. by 
means of a 35-h.p. motor gearing on to a longitudinal shaft 
running the whole length of the span, and working two 
horizontal shafts carrying cams under each main girder. 
This operation takes 15 seconds, an automatic electric 
device being provided for stopping the same in their 
correct position. Each of the four gates on the side spans is 
operated by a 5-h p. electric motor, capable of opening or 
closing the gate in 15 seconds. Automatic gear for locking 
the gates is provided, and an automatic electric device 
stops the gate in its correct position, the operating of the 
gates being controlled by the man in the controlling-house 
at the centre of the swing span. Mechanical tell-tales are 
placed in the controlling-house, by which the operator 
ean see оп а dial the position of the end lifts, and 
the position of the ends of the span when opening 
and closing. To ensure duplicate parts being always 
available in the colony, the motors and controllers 
are of the standard pattern adopted by the New South 
Wales Railway Commissioners for tramway purposes 
The whole of the electrical apparatus was from the 
establishment of the General Electric Company of 
America, and has been supplied and inatalled by the 
Australian General Electric Company, Mr. К. C. Jeffcott 
having personally supervised the installation of the equip- 
ment, which is considered to be the most up-to-date in the 
world, the estimated cost of the power for opening or 
closing the swing, including the raising and lowering of 
the ends and the working of gates, being a little under 
1d. per trip. The estimated cost of the structure, which 
possesses a substantial, yct not ungraceful, appearance, is 
£112,000, against £295,700, the estimated cost of the 
design obtaining the first premium in the competition open 
to the world, although the necessary works were on 4 more 
extended scale, 
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NOTES ON THE TESTING OF TRAMWAY MOTORS, 
AND AN INVESTIGATION INTO THEIR CHARAC- 
TERISTIC PROPERTIES.* 

BY MICHAEL B, FIELD, MEMBER, A.M.I.C.E, 


Synopsis of Paper. 

Introductory remarks— Definition of ‘‘ rating of tramway motors "— 
Testing frame—Disadvantage of the Hopkinson method—Counections 
employed—Description of test—Reduction to standard voltage and 
standard temperature—Example—Results tabulated, Tables I.- VIII., 

lotted Figs. 5, 4 —Leading features of motors under consideration — 
nnections for testing with less than 500 volts—Separation of losses, 
Note 1—Starting current—Test for similarity of two motors used 
Examples, Tables IX., X.—Effect of temperature on full load 
efficiency—Prony brake—Dertermination of thermal characteristic— 
Correction for cooling—Flashing of motors—Reversal of direction of 
rotation—Volt-ampere characteristic, and determination of ampere 

R 

n 
Note 2—Determination of retarding torque, motors acting as electric 
brakes—Coefficients of adhesion in practice—Particular case as 
erample—Change of velocity and distance traversed under varying 
accelerations, Note 3—Tractive effort diagrams—Allowance for 
angular acceleration of rotating parts—Best shape of efficiency 
curve—Diagram of controller positions for different routes—Average 
current over route—Current for minimum loss—Graphical methods of 
studying acceleration and retardation periods—Importance in connec- 
tion with tube railways—Possible economies to be effected by studying 
manipulation of controler—Examples, Tables XI., XII.—Approxi- 
mate ſormulæ— Comparison with graphical methods, Table XIII. i 


Very little attention is paid as a rule by British tramway 
engineers to the determination of the characteristic pro- 

rties of the motors they purchase. The author hae 

nown cases where important contracts have been decided 
in favour of one firm or another because the particular 
motors offered have been rated higher than those of other 
competitors, when in all probabilitv a full-load test would 
have shown the accepted motor to be not one bit superior 
to those rejected. It is often considered sufficient by the 
tramway engineer to have one sample equipment of the 
new type proposed, mounted on а car and tried on the 
street. If the speed be about right, the motors show no 
signs of violent sparking, and do not become excessivel 
hot towards the end of the day's working, the test vill 
often be considered as satisfactory. Engineers sometimes 
specify that the equipment shall be capable of propelling a 
car of given weight over a given route with a stated 
number of stops for not more than a stated energy con- 
sumption expressed in kilowatt-hours, the supply voltage 
being 500. Any one who has made such tests will 
appreciate how entirely the results lie in the hands of the 
motorman. 

The author is of the opinion that the most satisfactory 
manner of arriving at the merits of the individual types is 
to арр the above tests, taken on the road, by others 
carried out on the same motors mounted on a testing frame 
specially arranged for this purpose. 

It is generally recognised now that it does not pay to 
put in motors which, although capable of doing all the 
work required of them without undue sparking, neverthe- 
less heat more than 60deg. C. in so doing. There is con- 
sequently a liability with different manufacturers to rate 
their motors unequally. One, for instance, may call a 
moter à 40-h.p. motor because it is capable of delivering 
up to 40 h.p. intermittentiy, while another would call the 
same motor a 20-h.p. motor because it was not capable of 
giving out more power for any length of time without 
seriously heating the insulation. In order to avoid vague- 
ness of this description, American firms have adopted the 
following convention for rating tramway motors. The 
rating of a motor is that horse-power which it will give 
out continuously for one hour under working conditions 
with a rise of temperature measured with a thermometer 
nowhere exceeding 75deg. C., provided the atmosphere is 
not more than 25deg. C. 

When testing such motors stationary. “., not mounted 
on a car—the ventilation and cooling facilities are mani- 
festly less than would be the case on the road. To counter- 
balance this the lid above the commutator is usually left 
open, which has been found by experience to give a fairly 
correct compensation for the altered conditions. 
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The author has adopted this as a basis of comparison of 
a number of different types of tramway motors in the 
past, and proposes to illustrate in this article how readily 
such motors may be quickly tested, and all their charac- 
teristic properties ascertained in a practical workshop 
manner. 
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PLAN 
Fic. 1.—Testing Frame for Tramway Motors. 


The motors under test are erected on the testing frame 
(shown in Fig. 1), one ef the gear wheels supplied with the 
equipment being used for the purpose. M works as motor, 
driving G, which works as generator, and is loaded on а 
water resistance. The current, after traversing the arma- 
ture and field of M, passes also round the field of G. 
M and G being exactly similar, having the same ampere- 
turns on the field, and running at the same speed, it may 
be assumed that the iron and friction loss in each is the 
same. This is very important, as it enables us to arrive 
at the efficiency of M, and at the same time to separate out 
the losses far more accurately than can be done with the 
Hopkinson method. 


Fie. 2. 


For example, if we wished to determine the efficiency at 
500 volts, 50 amperes, by means of the Hopkinson method,, 
we could either supply the losses mechanically by driving 
the combination by means of a belt, or electrically by 
including in the circuit an additional E.M.F. Suppose at 
50 amperes the С° К loss amounts to 9 per cent., and the 
gear and iron loss to 8 per cent.—-i. e., efficiency of the 
motor = 85 per cent.—then in the firet case it would be 
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necessary to weaken the field of one motor by 18 per cent., 
and in the second case by 16 per cent. Under these 
circumstances it would be manifestly incorrect to take the 
square root of the combined efficiency as the efficiency of 
each motor. 

Fig. 2 shows the Eg aim of connections for the method 
above described, and illustrated in Fig. 1. 


If „К. = resistance of motor armature ; 
Ra = resistance of generator armature ; 
mRy = resistance of motor field; 
then A, V, = input; 
A, V, = output ; | 
А, vi — А„ V, = total loss in motor and generator 
(but exclusive of generator field). 


Subtracting from this the loss A,? („Re + R) 
+ AS Ra, or the known ohmic losses, we have as а 
remainder the total loss in motor and generator covered 
by hysteresis, eddies, friction, windage, etc. But for 
reasons already given, we may with very great accuracy 
apportion this loss half to the motor and half to the 
generator. The efficiency of the motor is then easily 
calculated. The voltmeter, v, allows of the resistance of 
the motor field being taken with each reading of input, 
ощ etc. The resistance of the armature is best taken 
att е шшщ and end of each series of teste, when, if 
time pe be also taken, the actual resistance of the 
armatures for any partieular reading may be easily found 
by interpolation. By taking simultaneous readings of 


supply voltage, current input, speed, etc., we can construct 
curves for kilowatt input, efficiency, hence horse-power 
output. Then by aid of the speed curve we obtain tractive 


effort and the volt-ampere c teristic for any desired 
speed. . 

With the exception of the last named, all other results 
should be reduced to a standard voltage, say 500, and a 
standard temperature, say 20deg. C. This may be readily 
done, as the following example will show : 


Take A, = 50 amperes ; 
ү, = 490 volte ; 
mRa = ‘457 ohm determined by interpolation from 
initia! and final кай being approxi- 
mately at 47deg. C.; 
(„Ка = `414 ohm at 20deg. C.); 
gRa = '446 ohm determined b 
initial and final fendi 
mately at 40deg. C ; 
(Ra = 414 ohm at 20deg. C.); 
p» Ey = 541 ohm determined by interpolation from 
initial and final ж бең being approxi- 
mately at 74deg C.; 
(„Бу = 448 ohm at 20deg. C.); 
A, = 40 amperes ; 
V, — 421 volta ; 
Speed = 422 revolutions per minute. 


In this case the input = 24:5 kw.; 
ээ 97 output = 16°84 kw. 


The actual total ohmic loss in armature and field of motor 
= 50? x ("457 + 541) = 2:5 kw., and in generator arma- 
ture = 40? x 446 = 714 kw., hence the total iron, friction, 
and windage loss = 4:45 kw. . | 

Now, of the 490 volts supplied to the motor, 50 volte 
are required to overcome ohmic resistance, leaving a back 
E.M.F. of 440 volts. If, however, the supply had been 
50 amperes at 500 volts and the temperature 20deg. C., 
the back E. M. F. would have been 457 volts—i. e, the speed 
would have been 439 revelutions per minute instead of 
422. We may then with great accuracy increase the iron 
and friction losses found above in this proportion, and 
dividing by 2 we obtain 2:51 kw. as the motor iron and 
friction loss at 50 amperes, 500 volts, 20deg. C. Using 
now the true values of the armature and field resistances 
at 20deg. C., we obtain, as the corrected efficiency of the 
motor at 500 volts 50 amperes and 20deg. C., the result of 
82 per cent. 

Following this up, we should get with a 4°86 gear 
reduction (14 : 68) and 30in. wheels, a speed of 8 1 miles 
per hour, an output of 27:5 h.p., and a tractive effort at 
the tread of the wheel of 1,275lb., making no deduction 


interpolation from 
ings, being approxi- 


for journal and rolling íriction of the car truck. Tables 
I. VIII. give the readings taken recently during tests on 
two different t (say P and Q), together with caloula- 
tions thereon, while Fige. 5 and 4 show the various pro- 
perties of the motors represented as curves, reduced to 
500 volts and to 250 volts respectively, and to 20deg. C. 
In „рш the tractive effort curves, no allowances are 
made for journal and rolling friction. In making calcula- 
tions, it is therefore necessary to deduct 151b. to 20lb. per 
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ton dead-weight from the total tractive effort of the two 
motors, as given by these curves. This gives the effective 
tractive effort, producing acceleration, or available for over- 
coming a grade, as the case may be. The leading features 
of the motors, P and Q, are as follows : 


P. Q. 
Diameter of armature ..................... "t 6mm 345mm 
Length of iron of armature ..................... 190mm 180mm. 

Number of slot 57 53 

is commutator bars ..................... 111 105 

T armature coils ........................ 37x3 105 

» VU! hacen TEN. 4 Ке 4 
Gear тай: ,, 8 486 .. 4:86 
Weight of motor (witheut gear and gear case). 1,8b6lb. ... 1, 9 2alb. 
В armature and pinion .................. 476lb. 478lb. 
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Fig. 5 shows the connections for carrying out the 250-volt 
test, current being taken from the 500-volt supply. By 
adjusting the three plates in the water-tub suitably, 250 
volts may be maintained at the terminals of the motor 
with any desired current strength. 

With the arrangement shown in Fig. 5 a whole series of 
tests may be carried out at different voltages. If the iron 
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losses be separated for each reading and plotted, a set of 
curves can be obtained showing the variation of iron and 
friction losses with ре for each field strength. Then 
adopting Kapp’s method—viz., plotting loss divided by 
speed, or back torque with speed—it should be possible to 
separate out the Foucault current losses from the total 
iron and friction loss. 


[Note 1.—For a given field strength we may take the 
total iron and friction loss as (Н + f) n + F n, where 
Н, f, and Е represent the losses at the speod n = 1 due 
to hysteresis, friction, and windage, and Foucault currents 
respectively. Dividing this loss by п, we should then 


obtain а linear relation between speed and = from which 


the value of (Н + f) and Е can be easily determined. The 
writer has, however, not carried out this refinement in the 
case in question. ] 

For determining the starting current of a motor (this 
being the starting point of the efficiency curve) one motor 


X GLNERATOR 


Ма. 5. 


is removed entirely from the frame, and sufficient resistance 
introduced into the circuit of the other as to bring it just 
to the point of starting. It will be shown later that the 
determination of this starting current is of considerable 
importance. 

t is to be noted that the method of testing already 
described depends entirely on the assumption that the 
motors M and G are sufficiently similar, that with equal 
field currents and the same speed the E.M.F. generated in 
each armature is the same. А very slight difference in the 
length of the air-gap of the two motors would make this 
an unwarrantable assumption; but the author has found 
that with motors manufactured by good firms the assump- 
tion is well founded In any case it is easily tested. The 
supply voltage to motor M and the drop in volts in the 


Fre. 6. 


motor itself are known, hence the back E.M.F. Similarly 
the terminal volts of G and lost volts in armature of G are 
known, hence the “generated volts” of G can be deter- 
mined. Since in both machines the brushes are exactly in 
the neutral position, the back E.M.F. of M should be the 
same as the “ generated " E.M Е. of Gif the above assump- 
tion be correct. | | 

Tables IX. and X., which have been worked out for the 
two types of motor, P and Q, show how nearly the 
E. M. F. s of the two motors of similar type are in agree- 
ment with one another. 

In this connection it will be well to point out that a 
difference of 5 per cent. in these E.M.F.'s will not produce 
an error in the total efficiency, calculated, as already 
explained, of more than 0:2 per cent, 


In specifying efficiencies it is important to specify the 
temperature at which the test is to be taken ; at the end of 
the hour's heat run, for example, the resistance will often 
be 30 per cent. higher than at the beginning, which may 
mean a diminution in the efficiency of fully 3 per cent. 

Fig. 6 shows an independent method of obtaining the 
torque curve that I have oocasionally used. The cast-iron 
pulley of the Prony brake is hollow, and partly filled with 
water, which effectively keeps down the temperature of the 
brake blocks within reasonable limits. I have used such a 


brake up to 100 h.p. The length of the arm in this case is 


` nod 
Куг, 


5ft. 3in., this being so chosen in order that the pounds 
pull x revolutions per minute + 1,000 = horse-power. The 
diameter of the cast-iron-pulley is 30in., so that it exactly 
corresponds to a car wheel, the force at the tread being that 
indicated in the spring balance multiplied by 4:2 and 
corrected for the weight of the lever arm. It is sometimes 
convenient to arrange а balance weight to counterbalance 
the weight of the lever arm, so that no correction is needed 
for this. 

Returning now to the purely electrical method, I have 
found that for carrying out the one-hour heat run it is 
most convenient to employ a special switchboard (Fig. 7), 
in which all the necessary connections are made once for 
all, the measuring instruments, after being standardised, 
being dropped into pockets and connected in circuit. 

Before the commencement of the test (which we will 
suppose is being made to determine the rise of vemperature 
after one hour at 50 amperes), the connections between the 
terminals marked А?» and F!,, and between C and Е К! 


are removed, and between C and A?,, established. The 
eurrent is now adjusted to 50 amperes, and readings are 
taken with the three-way switch in positions 1 and 53. 
This gives the initial resistance of the two armatures, 
ineluding carbon brushes and brush contacts (care having 
previously been taken that brushes are well bedded aud 
not canted). А similar test is taken after the hour's run 
to determine the final resistance. If the rise of tempera- 
ture as determined by rise of resistance be desired, it is 
best to have a copper brush that may be slid in in place 
of the carbon brush, as better contact will then be 
obtained. 

To obtain the correct temperatures at the end of the 
heat run, the author has found it best to employ bent 
thermometers, as shown in Fig. 8. Two holes are drilled 
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through the motor case, through one of which a thermo- 
meter can, immediately after the test is finished, be 
dropped down on to the surface of the armature. The 
bulb of the thermometer is protected by a cork hood to 
thermally insulate it. The second thermometer is packed 
into a pocket formed in the side of the field coil, so 
15 ip bulb is lying up against the winding, as shown 

n Fig. 8. 

‚ With this arrangement the twothermometersare gradually 
rising towards their final temperature throu koui the 
test, upon the conclusion of which no time need be lost in 
bringing T down on to the surface of the armature. A 
short interval of time must, however, elapse before the final 
temperature can be recorded, especially if a cold thermo- 
meter be laid upon the commutator to determine the rise 
of temperature of same. __ 

If, however, time readings be taken from the finish of 
the test until the maximum temperatures are recorded, and 
then for an equal length of time further (during which the 
motors are cooling), a correction for the cooling off during 
the first interval can readily be arrived at. 

If the motors have to be opened up before the thermo- 
meters can be applied to the surfaces, it will be found 
that usually 15 minutes elapse, and often а considerably 
longer period, before the final temperatures are recorded, 
during which time the motors will have cooled to a 
considerable extent. 
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In making this test care should be taken that there is 
no excessive pressure between brushes and commutator, 
also that there is no sparking which can be avoided—that 
is, which is not inherent in the motor—e.g., such as due to 
unfair vibration of the frame; for an abnormal commutator 
temperature will naturally heat the air inside the motor 
case to а greater extent, and cause both armature and field 
coils to show a higher final temperature than otherwise.* 

By making a series of such tests at different current 
inputs, in each case allowing the test to continue till 
75deg. C. rise is reached at some part of the motor, the 
thermal characteristic can be obtained. It often happens 
that at the upper part of the curve the temperature is 
governed by the armature and at the lower part by the 

*The following figures are interesting as bearing on the subject. 
The same motor was tested twice at exactly the same load. In the 
first case the brushes were sparking badly and the friction was excessive. 
The increased rise of temperature at all parts could therefore only have 
been due to the great temperature rise of the commutator. 

Test I.—One hour's run. 
Final temperature of armature 68deg. C. Rise 49deg. C. 


ооеовоеоесоео ез 


i T field coils ............ 70deg. C. „„ SIdeg. C. 
5 з commutator ......... 1104ер. C. „ 92deg. C. 
3 уз atmosphere 19deg. CO. „, — 


Test II. —Same motor, same load, one hour's run. 


Final temperature of armature ............ 68deg. C. Rise 43deg. C. 
ўз i field coils ............ 61°5дед. C. „ 47 5deg. C. 
" е commutator ......... 63deg. O. „, 43deg. C. 


field coil. As an example, Fig. 9 shows the thermal 
characteristic for the well iowa, though somewhat old- 
fashioned, G.E. 58 motor. 

Before removing the motors from the testing frame it 
will be found a good plan to try them for flashing by con- 
necting them up to a rheostatic brake controller, running 
them at a high speed, and then applying the brake—i.e., 
short-circuiting the motors after reversing the field con- 
nections, under which circumstances they act as generators 
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generating current in the closed circuit. A comparison 
of different motors from this point of view is of great 
importance. 

n carrying out this test an interesting phenomenon 
will be noticed —viz., that if the brake be suddenly 
applied to the motors while running at a high speed they 
will quickly stop, and then run round in the reverse 
direction for a few revolutions. The reason of this most 
probably is that, owing to the large self-induction and 
small resistance of the short-circuited motors, the current 
generated has not died away by the time the motors have 
been brought to a standstill. This current still circulates 
then round the circuit as if supplied from an outside source, 
and the field magnets being reversed the direction of rota- 
tion is reversed. There is, however, no further tendency 
to reversal of rotation, for the motors running in the 
reversed direction will not at any speed whatever generate 
current as generators unless their fields be again reversed. 
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Before leaving the subject of rheostatic braking the 
following considerations will be found of interest and 
importance : | 

he E.M.F. generated in the armature of the motor 
working as a generator will be proportional to the speed n 
multiplied by some function of the current representing 
magnetic flux. We have, in fact, 


1% C 
VOR = O) or = zg = Ф (0) 


Now, from the volt-ampere characteristic, which ів easily 


226 THE ELECTRICAL ENGINEER, AUGUST 15, 1902, 


constructed for any given speed from the figures tabulated, 
n 


it is a simple matter to obtain the value of ü 


corresponding 


to аву current strength. 
Fig. 10 shows the volt-ampere charaeteristic for motor P 


and the ampere E curve for two motors connected in 


parallel, as in Fig. 11. 


Fic. 11 


[Note 2.—It is interesting to note that the R and 


current curve is very nearly a straight line throughout 
the range shown. If we write 


n n C 

R a + BO, and ү; Ср 

F being the total armature flux, or if we assume ( 
includes a certain coefficient of magnetic leakage, we 
may say F — mean flux throughout the magnetic circuit. 
Now F is of the nature of an induction хап area 
or Bx A. Let B stand for а mean effective induction, 
such that we can say total field-magnet ampere-turns 


a 5 , ^ being of the nature of a mean effective per- 


meability for the circuit. А will be an area equal to - 


We have then C с B „ which leads to the expression 
2 


p = à - B ; a, B, L, A, p being unknown constants. This 
P 
form of expression for и for iron circuits is well known; 


Dr. S. P. Thompson gives in his short article on dynamos in 
* Munro and Jameson's Pocket-Book," д = d В аз 


being approximately correct between 6,000 and 16,000 


lines per square centimetre. The linear relation of 1 to C 


in motors of the type in question, is of such interest that 
the author has shown in Fig. 10A the ampere ^ curve 


for motor Q, together with the mean calculated values of 
induetion per square centimetre in different portions of the 

etic circuit, plotted with reference to current. It 
will be observed that inductions as high as 26,000 are 
indicated, while the maximum induction in the teeth under 
the leading horns probably reaches over 30,000 lines per 
square centimetre. The values of a and [ for motor P are 
'554 and :0237, and for motor Q 56 and ‘0244 respectively. | 


(To be continued. ) 
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THE DISSIPATION OF ENERGY BY ELECTRIC 
CURRENTS INDUCED IN AN IRON CYLINDER 
WHEN ROTATED IN A MAGNETIC FIELD.* 

BY ERNEST WILSON. 


The effect which induced electric currents have upon the 
distribution of magnetism in an iron cylinder, when 
rotated in а magnetic field, has formed the subject of a 
communication, and it is the object of this paper to deal 
with the energy dissipated by these electric currents. 
А comparison wil be made between the results of 
experiment and theory. In connection with the latter, I 
have to thank J. B. Dale, Esq., M.A., assistant lecturer 
in mathematics, King's College, London, for a con- 
tribution which at his wish I append to this paper. 
The cylinder used in the experiments has diameter 


_, Paper read before the Royal Society. 


energy by magnetic hysteresis under alternating 
force, is an alloy of iron and aluminium, in whic 
specific resistance is 59 x 1079 ohms. Provided it keeps its 
good qualities after prolonged use, this alloy should prove 
of great value. 


and length each 10in. (25:4cm). Since the previous 
experimente were made additional holes have been 
drilled in а plane containing the longitudinal axis of 
the cylinder, and its present section is shown in Fig. 1. 
Insulated copper conductors have been threaded through 
these holes, and enclose areas indicated by the thick lines 
in Fig. 1. The coils are numbered 1, 2', and 4, and enclose 
areas of 25:8, 232, and 654 square centimetres respectively. 
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As in the previous experiments, the E.M.F. in each coil 
has been calculated from the observed deflection of the 
needle of а d'Arsonval galvanometer placed in each circuit. 
The deflections were observed simultaneously, thus enabling 
the relative phase displacements to be determined. 


Specific Resistance. 


The specific resistance of the material of the cylinder has 
not been directly determined. The late Dr. John Hopkinson 


gives 10:5 х 107° ohms for mild steel, and I have used 


10 x 10-9 ohms in connection with the cylinder. A remark- 
able case of high specific resistance, combined with high 


D 


EN 


Fie. 2. 
magnetic permeability and relatively small dissipation of 


etic 
the 


Experiment. 

The rate at which energy is being dissipated by electric 
currents induced in the cylinder has been obtained in the 
following manner: The horizontal radius in Fig. 2 has been 
divided into 10 equal parts, and the cylinder is supposed to 
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TABLE I. 
Maximum average induction per к аер Watts dissipated by indeed caren in half 
Frequeno Б: square centimetre B. 360° = 1 period. volume of the cylinder. 
. 4. | a cylinder 
timo in |g, POE Calculated from! a 
seconds, Diameter, an 2.08 * В-/ P | Obtained рея from р; 
20 lem. | бой 1. | Coil 2. | Coil 3. | бой 4. | and 3 4 and 1. la and 2 M ы ud 595 10 Borm 
гын ment 016 P 
B. A. 
45 1,454 429 541 1,546 1,090 65°:6 78° 7 28°°8 0°0127 0°0137 0:0240 1°75 
» эз 908 5,070 7, 5,900 121° 108° 59?:4 0:378 0:224 0:705 35:15 
$y T 12,980 | 12,400 | 12,000 | 12,600 28? 17°:6 8° 1°70 2°280 3°22 1:41 
» i 18,200 | 20,000 — 20,000 — 0 0 4:28 5:8 8:10 1:40 
717 730 895 1,400 1,060 44°:8 59° :2 16 0:0030 - 0:0036 0:0057 1:58 
n, $5 2,660 5,100 8,100 6,700 96° 82°°5 56?:8 0:119 0:138 0:227 1:64 
mm уз 15,100 | 15,400 | 15,800 | 15,500 5?:8 4?:8 0 0:472 07708 0:895 1:26 
T $3 17,900 | 19,300 | 17,000 | 19,500 0 0 0 0:993 1:141 1:88 1:34 
360 179 1,520 | 1,520 | — 1,040 | — 8° 0 0-00018 0-00027 0-00054 1-27 
57 T 8,400 8,530 — 1,500 — 0 0 0:0088 0:0135 0:0168 1:24 
is » 15,740 | 14,100 | 13,400 | 14,400 | 1°6 0 0 0:0346 0-045 0-0655 1°46 
» " 20,000 | 20,600 — 19, 900 — 0 0 0:0662 0:0974 0:125 1:26 
be cut by vertical planes 0, а, B, у... passing through the | for different values of the total flux of induction between 


points of intersection, the plane 0 containing the axis of the 
cylinder. The circles, 1, 2, 4, show the paths traversed by the 
longitudinal sides of the exploring coils during rotation of 
the cylinder. In the plane a let 6, 0,, 0, be the angles which 
the plane of the exploring coils makes with the horizontal 
when the coils 1, 2“, 4 have respectively one of their longi- 
tudinal sides in the plane а. Three paths of induced 
electric currents in the plane a are now assumed. No. 1 
is taken to be the rectangle having its two sides which are 
parallel to the longitudinal axis equal to and coineiding 
with the sides of the coil, and its two other sides the 
straight lines necessary to complete the rectangle in the 
lane a. Similarly with regard to coils 2’ and 4. 
h path is assumed to have a cross-sectional area of 
one square centimetre throughout its longitudinal length, 
and this area multiplied by the sine of the angle which 
the plane of the coil makes with the horizontal, throughout 
the remaining portion of its length. The electric resist- 
ance of each path has been calculated in ohms., Fig. 3 
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gives a set of curves obtained with 360 seconds periodic 
time, and maximum average induction 19,900 C.G.S. units 
A uare centimetre for No. 4 coil. The curves give the 
M. F. s in volts per turn for coils 1, 2', and 4 respectively. 
The E.M.F. of No. 1 coil at angles Ó on each side of the 
p 0, where the curve cuts the axis of time, has been 
ved, and the sum of the values thus obtained is taken 

to be the effective E.M.F. in volts acting around the 
assumed path of the induced electric current. Similarly, 
for coils 2, 4, at angles 61, 0, respectively in Fig. 5. The 
rate of dissipation of energy in watts is taken to be the 
square of this E.M.F. in volts divided by the resistance of 
the path in ohms. These watts hawe been plotted on squared 
paper, and the total watts іп the plane a have been obtained 
y in tion with respect to the vertical distance from 
the horizontal axis. Finally, by integrating with respect 
to the horizontal axis, oz, the total watts dissipated 
in the half cylinder have been found. The figures 
thus obtained at periodic times, 45, 90, and 360 seconds, 


the pole-pieces, are set forth in Table I. Strictly, this 
method is only applicable when the E.M.F.’s of coils 
1, 2, and 4 are in phase. With a periodic time of 560 
seconds the curves are nearly in phase for all values of the 
external magnetising force, but this is not the case for the 
other periodic times, except at the high forces. The E.M.F. 
curves are assumed to be in phase in each experiment when 
applying the above process of integration. 


Influence of Wave-Form. 

If reference be made to Fig. 3, it will be seen that No. 4 
coil gives an E.M.F. whose wave-form lies between a sine 
curve and a rectangle. Suppose that the E.M.F. eurve of 
No. 4 coil were a rectangle having the same area as a sine 
curve about the same base line. Since the maximum 
ordinate of the sine curve is 7/2 of the ordinate of the 
rectangle, it follows that the minimum induction density 
in the case of the rectangle will be 2/т of the average induc- 
tion density. Since also with the rectangle the E.M.F. is 
constant for the No. 4 coil, the induction density will 
increase inversely as sin 0, (Fig. 2). The value of the 
intensity of magnetic induction in each of the planes 
а В, у. . has been calculated, and the graphical 
treatment described in connection with the experimenta 

2 f2 [2 
It gives as a result 2:08 E for the 
| 1015 p 
watts per cubic centimetre dissipated by induced currents, 
the symbols having the definition given in the next section 
of this paper. The graphical treatment has also been 
applied when the intensity of magnetic induction is 
B 72 22 
1015 р 
centimetre. This formula is in close agreement with the 
result of theory. We should expect, therefore, that the 
experimental result would give a less rate of dissipation of 
energy than dictated by the consideration of constant 
intensity of induction, and this is found to be the case. 
It may be mentioned that as the above graphical methods 
rest upon calculation, the paths of the respective curves 
were determined by many more points than were possible 
in eonnection with the experimental resulta. 


has been applied. 


constant, and gives 3°93 for the watts per cubic 


Theoretical Considerations. 


Let B = average induction per square centimetre in 
C.G.S. units ; 
f = frequency in complete periods per second ; 
p = specific resistance of the material of the cylinder 
in ohms ; 
t = 2 1 length of cylinder in centimetres along 
its longitudinal axis ; 
2 n | = diameter of cylinder in centimetres ; | 
К = maximum radius of cylinder in centimetres ; 
. &, y, z be axes as shown in Figs. 1 and 2. 


In any plane section, such as a (Fig. 2), one can eonsider 
three distributions of the currents induced in the cylinder 


— 
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by rotation in a magnetic field, the lines of force being 
parallel to the planes a, B, у . . . and at right angles to 
the longitudinal axis of the cylinder. 

1. There is the distribution assumed by Baily in which 
the electric currents flow in rectangular paths similar to 
the boundary of the plane of section а В y . . . Оп ће 
assumption that the rate of cutting lines of force is propor- 
tional to the distance from the centre of a plate, and that 
the distribution of magnetism is such that any point in the 
plate is cutting lines of force during two-thirds of a revolu- 
tion, and that for the remaining one-third revolution the 
point is travelling along the lines of force, Baily has shown 
that, when R is great compared with £, the average rate of 
dissipation of energy per cubic centimetre of the plate is 


: А В? /? #2 
given in watts by the formula 3 10162) Assume that the 
10% р 


cylinder rotates about its longitudinal axis in а truly 
uniform magnetic field. Assume also with Baily that the 
length of the path of the induced current 


, 272 72 | 
= 42 + атг віп 0, = 4 (11 эш centimetres, 
л 


and that the electric resistance of the path 
_ 42р 1 AJ (n? P – x?) 
da: d\n Ка nl } ohms. 


The E. M. F. in volts = 8 227 fn B10-. 
of dissipation of energy in watts 


10 * B? f? п": 


1 


Then the total rate 


l 
A EL 
o +m 762729 


016 р 
and this reduces to 
8 B? f? [Р — T 
10! р 2 
аа) т 1 1 
1095 a n J(U-1) 9 J(nt1)- (i) 
when » is greater than unity ; 
ec Iz ag (en- % e 
1015 p 2n n,/(1 — т) (1 +7?) 
when т is less than unity. 
The average watts per cubic centimetre of the cylinder 
as given by the above formula are: 


- 1), whenN-1; 


(n? ) + JÈ- 2) 


2 72 72 2 72 42 

т16 K Р = 179 В ie d whenn — 1 
10!° p 10!" р 
2 f2]2 2 72 р) 

19:7 B 7 K = q9 b I 5 when л = 200. 
10!5 р 10:6 р i 


When n = >17, the value of 


T 2 : 1 - л 
ы PR S ou tan 1 J 25) 
2 п ET 1 +n? 


is very small indeed. 
By modifying the expression for the resistance of 
the rectangular path, Mr. Dale shows that the watts 


; ; В? f? 12 
per cubic centimetre = 4:69 1058 when « — 1, and 
P 
12:6 bt f> Р when » is much greater than unity. 
1015 p 


2. There is the distribution assumed in connection with 
the experiments—that is, the induced currents distribute 
themselves on the surfaces of cylinders similar to and 
concentric with the cylinder experimented upon. Mr. 
Dale has dealt with this case theoretically for a uniform 
magnetic field, and shows that the watts per cubic centi- 

B? f2 p 

16 


—— — 
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10 


when л is much greater than unity. The former 


metre of the cylinder = 3:95 
26 В? 72 2 
1016 р 
coefficient is in very good agreement with the graphical 
result, which is 5:93. 
3. There is the case in which the current density in any 


path is constant throughout the whole length of the path. 
Dale has also dealt with this case theoretically, and 


when л = 1, and 


В? у? г 
1015 р 


when n is much greater 


shows that the watts per cubic centimetre = 4:09 
B? 72 12 


1015 р 


when л = 1, and 111 


than unity. 
Compurison of Experiment with Theory. 
2 f2 72 

In Table I. the formula 35:95 к; multiplied by the 
volume of the half cylinder, is used, in which B is the 
maximam average value of the intensity of magnetic induc- 
tion given by coil No.4. It will be seen that experiment 
gives a lower value for the total watts in the half cylinder 
than the formula, and this is to be expected from the wave- 
form. 

At 45 seconds periodic time and maximum average 
induction density for No. 4 coil 5,900, the ratio of the watts 
given by theory and experiment is 3°15, which is much 
larger than the average. The explanation is that the 
magnetic induction is crowded to the surface of the 
cylinder, and as the wave-form for this portion is more 
nearly rectangular the result is to make the watts given 
by experiment relatively smaller. At periodic time 
90 seconds we see the same influence at work when 
maximum average induction density given by coil 4 is 
6,700. On the other hand, there is no great difference 
between the results at 360 and 45 seconds periodic time 
with approximately uniform distribution of the intensity of 
magnetic induction. 

Alternating Magnetic Force. 
Flemi „а. BË. 

eming gives ће expression 0:616 1015 % in a uniform 
magnetic field for the watts dissipated by induced currents 
per cubic centimetre of a cylinder to which an alternating 
magnetic force is applied whose direction is parallel to the 
longitudinal axis of the cylinder. The diameter of the 
cylinder is d centimetres, and the other symbols represent 
the same quantities as before. This formula for frequency 
129 and р = 15 х 10^? ohms is approximately verified by 
experiment. The following results were obtained with a 
cylinder of mild steel 4in. (10`16ст.) diameter, and have 
been extended to the case of a cylinder 0°1cm. diameter on 
the assumption that similar electric and magnetic events 
happen in cylinders of different diameters at times varying 
inversely as the square of their diameters : 


Ergs Watts per 
Maximum Maximum Frequency] per Frequency] cubic 
average | average with the cycle] with a ſcentimetre Fleming's 
B at B over | cylinder | per | cylinder of а formula 
centre of | whole '10:16em.|cubic| O'1em. | cylinder d = O lem. 
cylinder. | cylinder. | diameter. | centi- diameter. O'1cm. 
diameter. 
129 0:049 0:057 
$5 0:338 0:222 
516 0:142 0:282 
ы 2:810 5:07 s 


Turning from round wires to plates, in which the cross- 
section normal to the lines of force has a length great 
as compared with its thickness, Fleming, Steinmetz, and 

: 8 B? J? 72 
Thomson agree in giving 1:66 1015 
; ; р RE 
cubic centimetre. A plate would, therefore, dissipate 
nearly 2:7 times as much energy in a given time as a wire 
having a diameter equal to the thickness of the plate. 


( To be continued. ) 


for the watts per 


LIGHTING AND DRIVING TEXTILE MILLS BY 
ELECTRICITY.* 


"BY MARSHALL OSBORNE, ASSOCIATE. 


The application of electricity to the majority of the manu- 
facturing industries has long passed the experimental stage, and 
ів ap established commercial success. This applies equally 
well to the textile industry, although very little progress has 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers. 
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been made in this direction in this country. While this may 
appear to indicate lack of enterprise on the part of our textile 
manufaoturers, and, to some extent, this is undoubtedly the 
case, 16 should be borne in mind that in most countries where 
the greatest progress has been made in this connection, the 
conditions obtaining are more favourable to such progress than 
with us. There are in this country a large number of new 
mills being erected whioh are arranged for а mechanical 
drive, although they are, for the most part, if not always 
lighted electrically. I propose to bring to your attention 
to-night some facts and figures showing what has been done 
in other countries, both in lighting and driving textile mills by 
eleotricity. 
LIGHTING. 


Until the advent of the enclosed arc lamp, illumination by 
means of aro lamps was nob satisfactory for many of the fine 
operations demanded in weaving and spinning, and incan- 
descent lamps placed in close proximity to the work were 
generally used. The enclosed arc lamp, however, where it has 
been tried, has proved both satisfactory and efficient. Its use 
has been most general in the textile mills in the States, where 
many large planta have been installed, which are operating to 
the entire satisfaction of the millowners. The following infor- 
mation in reference to some of these installations, I trast, will 
prove of interest. In the Lynchburg Cotton Mille, a new 
weaving mill, 125ft. by 400ft., of two storeys, has ite lower floor 
most effectively illuminated by 45 five-ampere double-reflector 
direct-current enclosed arc lamps. Although the columns that 
support the upper floor are in two rows, 8ft. apart, and there is 
overhead shafting, connected to the looms by belts, yet the 
lighting is most satisfactory, each lamp illaminating 1,100 
square feet. Work is carried on here equally well night and 
day, and the millowners are most enthusiastic as regards the 
advantages of the enclosed arc lamp. In the Berkshire Cotton 
Mills the weaving-rooms, containing 2,404 cotton looms, belted 
from below, and bft. бір. high, are lighted by 128 five-ampere 
enclosed arc Jamps. А spinning-room in the same mill, 
135ft. by 500ft.. with machines oft. high, is also effectively 
illuminated by 58 enclosed lamps. Numerous other examples 
follow which show the extensive use made of enclosed arc 
lamps. Thus, the Olympia Mills use 375 alternating-current 
oonstant-potential six-ampere enolosed arc lamps, the Buffalo 
ootton mills use 250 of the same type, the Amory Mills use 
260 direct constant-current 6°6-ampere enclosed arc lamps, 
the Manchester Mills use 262 direct constant-potential five- 
ampere enclosed arc lamps. Satisfactory results could not have 
been obtained in these mills with open arc lamps, and the cost 
of installing and operating incandescent lamps would have been 
much higher. 

The principal advantages whioh the enclosed Jamp offers over 
the open type are: (a) the fire risk is reduced to а minimum, 
if not entirely eliminated, by the introduction of the inner 
nien (b) improved diffusion of light, reducing the highly- 

uminated zones and increasing the effective illumination over 
an extended area ; (c) the light of the enclosed lamp is more 
constant and lees subject to sudden fluctuations due to feeding, 
etc., than the open type ; (d) the enolosed lamp is practically 
free from shadows, a frequent source of tzouble with lamps of 
the open type; (e) the light of the enclosed arc more nearly 
approaches daylight, thereby permitting delicate colours to be 
matched, and ensuring a uniform product during the entire year. 

The principal advantage gained by the use of the enclosed 
ато lamp over the incandescent lamp is less capital outlay and 
lower cost of 5 the efficiency of the arc lamp being 
much higher. These points should receive careful considera- 
tion at the hands of those engsged in the lighting of mills or 
factories, although there are undoubtedly many operations in 
spinning the finer numbers of yarn and weaving fine damasks 
where it is absolutely necessary for the light to be immediately 
over the work. In these cases incandescent lamps are invariably 
used in a modern mill, two or more, as may be required, being 
fixed over each loom or frame. In general, it may be said that 
arc lamps are most suited for work of a comparatively coarse 
nature, and in connection with which there is undoubtedly a 
very large field for them. As an indication of the superior 
efficiency of arc lighting, it may be noted that it bas been found 
by experience that one enclosed arc lamp absorbing 480 watts, 
fixed at a suitable height, efficiently illuminated an area of 
1,100 square feet where the materials dealt with were of a light 
colour. With materials of dark shades, however, this area is 
reduced to 600 square feet, but а number of incandescent lamps 
absorbing the same power would only illuminate half the above- 
mentioned areas to the same extent. 


Power. 


The application of electric power to the operation of textile 
machinery has not, up to the present, made much progress 
in this country, and, although many striking advantages can 
be demonstrated in favour of the electric drive, it not 
received that consideration on the part of our millowners 
which in their own interests would seem advisable. The 
most important of these advantages is undoubtedly the fact 


wide area, into one central power plant. 
great economy in working costs, maintenance, and staff 
is obtained, as by the use of large steam-engines and gene- 
rators of an efficient type, the generating costs for power are 
reduced to a minimum; also, one staff only is required, 
instead of several independent staffs, as in the case of isolated 
steam plante. But even in the case of a single mill, very 
material advantage can be demonstrated in 
electric drive over the mechanical system by means of belt or 
rope transmissi 


that, with the eleotrio system, it is possible to concentrate the 
whole of the power pa poe for operating an extensive mill, 
or collection of mills, which are scattered over a comparatively 


By this system 


avour of the 


on, as а large amount of shafting and beltin 


can be entirely dispensed with by the use of the former opera 
from one centrally-situated generating station by the application 
of motors at the pointe where power is required. 


e trans- 
mission can be so arranged as to give a very hlgh efficlency, 
although the question of commercial economy, particularly 

the first cost, limits the over-all efficiency between the engine 
shaft and frames or looms to 70 or 75 per cent., which is a 


decided advance on the average efficiency obtained with the 


mechanical system. The usual practice is to divide the shaft- 
ing on the various floors into small seotions, each section 
of which is operated by a separate motor. This renders 
the various sections and floors entirely independent of any 
other section or floor, which is not the case with the 
mechanical system, where each floor is driven separately 
by means of ropes or belts through one continuous shaft. 
Further, the mechanical system necessitates the introduc- 
tion of a large number of what may be properly called power- 
wasting devices, such as extra belts, cross belts, bevel wheels, 


and gears of all descriptions, in order that power may be applied 


exactly where required, in many cases in positions which 
necessitate drives at right angles to the main drive of the 
mill. This difficulty is entirely obviated in the electric system. 
In many mechanically-driven mills the power is transmitted 
through various countershafts to the final point of application. 
In some cases as many as six line shafts are belted together, so 
that all the power required on the sixth shaft is transmitted 
through the remaining five. This necessarily results in an 
excessive waste of power and inorease of slip. The slip on the 
first belt is transmitted in an increasing ratio to all the others, 
until it finally reaches the sixth in а much more magnified 
degree than where it started at the first. 

Some of the principal advantages of electric driving, briefly 
stated, are: (a) sub-division of the various points of applica- 
tion of the power, thus reducing the liability to breakdown and 
stoppage ; (5) sub-division of the various floors and sections, во 
that any floor, section, or group of machines can be operated 
independent of any other floor, section, or group for overtime 
or night work ; (c) short lengths of shafting, ensuring perfect 
alignment, and thus saving in friction losses ; (d) improvement 
in the general lighting by the removal of a large percentage of 
belting ; (е) saving in first cost of the equipment of the 
mill, both in the cost of buildings and shafting ; (f) extreme 
flexibility of the system, enabling a mill to be ereoted In any 
position relatively to the power operating it, thus ensuring that 
the mill is erected in the most suitable position from the pro- 
duction standpoint only, the electrical system not introducing 
any limiting factors, as would probably be the case with the 
mechanically-operated mill; (у) any extensions or alterations 
required can be made without interfering with produotion ; (h) 
the depreciation and maintenance charges are very much less in 
the electrical system than in the mechanical. 

In order to demonstrate the actual results obtained in practice, 
the following examples indicating the progress in various 
countries of electricity applied to textile mill-driving may be 
of general interest. 16 will be observed that almost every 
country engaged in textile manufactures is represented, 
whereas the largest textile manufacturing country is con- 
spicuous by its absence. The history of the development of 
the electric drive in the Olympia Mills, at Columbia, S.O., 
J. S. A., is of striking interest in this connection, and is briefly 
as follows. Some five or six years ago Messrs. W. B. Smith, 
Whalley, and Co. erected two cotton mills at Columbia, each 
for about 12,000 spindles, one being driven by the usual steam- 
engines belted to lines of shafting, and the other by electrio 
motors, the generating plant for the latter being at a distance 
from the main building. According to Mr. Smith Whalley, 
the cost of repairs in the electrically-driven mill is 50 per cent. 
less than in that of the mechanically-driven mill. It was found 
in the electrically-driven mill, owing to the speed being 
maintained at much higher average, that the production was 
greater in a given time than in the mechanically-operated 
mill, the actual increase being about 4 per cent. per machine, 
the quality of the product also being much improved. 
When the large new Olympia Mills were to be built by 
the same people, it was decided to put down steam-driven 
electric generators and drive the machines by motors. The 
main building measures 5556. by 151ft., with a couple of 
towers for steirs and tanks for the sprinklers. Attached to the 
middle of the rear wall is the machine shop. Close to it, and 
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at the rear, is the engine-room and boller-house, each being 
120ft. by 140ft. by 40ft. On the first floor are the weaving 
looms, and here the bales are unpacked. On the second floor 
weaving, spooling, warping, and slashing are carried on. On 
the third floor is drawing, carding, and lapping. On the fourth 
floor are the spinning frames. For this mill, of about 100,000 
spindles, two seta of plans and estimates were prepared. One 
embodied electric transmission of power, the other mechanical. 
The estimates for the electrically-driven mill were found to be 
the cheaper, in that it was possible to (a) reduce the cost of the 
building 10 per cent. ; (b) reduce the cost of shafting 61 per 
cent. (the largest size being 510. in diameter for some ioe 
lengths of 12ft., the majority being 2gin. diameter) ; (c) reduce 
the cost of belting and ropes 66 per cent. The above saving 
more than compensated for the first cost of the electrical plant. 
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Fia, 1, — The Olympia Mill Power House. 


The illustration (Fig. 1) shows the plan and elevation of the 
Роме оов, which is designed for а maximum capacity at full 
oad of 4,800 i.h.p., divided into three units of 1,600 i.h.p. 
each, at а speed of 123 revolutions per minute. The engines 
are of the compound type, having cylinders 20in. and 48in. 
diameter, with a stroke of 42in., and a steam pressure of 1681Ь. 
per square inch. "These engines have à guaranteed steam con- 
sumption of 12 7lb. per indicated horse-power per hour. The 
generators are of the three-phase type, having 36 poles, of 
1,500 kw. capacity at 600 volts, and are direct connected to the 
above engines. The exciting current is obtained from a vertical 
marine-type direct-connected steam set of 75 kw. capacity, 
which is also utilised for lighting purposes when the main 
engines are shut down. Ав a stand-by to the above, а direct- 
current generator of 75 kw. capacity, driven by an induction 
motor at 600 revolutions per minute, is provided. The 
motors driving the mill are 22 induction motors, each of 
150 h.p.. 550 volts, and 588 revolutions per minute at full 
load. They are suspended from the roof, and generally 
are direct connected in the centre of a l2ft. shaft. Where 


the machines require very slow speed, counter-shafts are 
used, as in the case of looms and carding engines. Six 
induction motors of 20 h.p., at 800 revolutions per minute, 
operate four pumps and two hoists. Another motor of the 
same size is used in the opener room, and still another in the 
machine shop. For driving the cloth looms a 50-h. p. motor 1s 
installed. The maximum requirements of the mill will be 
5,600 h.p., leaving the balance available for other purposes, 
one of which is the driving of the Capital City Mills in the city 
of Colombia. A point of mechanical interest is the low stack, 


10ft. in diameter, the draught being obtained from two 14ft. 
fans driven by electric motors. This mill is taking 5,000 h. p. 
from electric generating plant three miles distant. The illustra- 
tion (Fig. 2) is а good example of the use of motors suspended 
In the Anderson Cotton Mills 


from the roof beams. the 


Fig. 2. — View of the Spinning Room of the Pelzer Manufacturing I 
Company, South Carolina, U.S.A. T 
motors and generators are 10 miles apart. The point to be 


noted is that no belt or auxilary shaft comes between the 
spinning frame and water-wheel. 

Another good example of electricity driving a textile mill 
is аб Montreal. Two mills—Hochelaga and St. Aune's— 
in the autumn of 1808 were driven by steam-engines. The 
Hochelaga had three engines. Of two of these one was 28 
years old, and the other in a quite good condition. The 
St. Anne’s mill was being extended, and instead of having new 
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Fic, 5.- Spinning Room, Anderson Cotton Mills, South Carolina, U. S. А. 


steam-engine puwer, the owners decided upon electric motors 
for driving the mills. They obtain power from the Montreal 
Royal Electric Company, involving transmission from Chambly, 
17 miles distant. The question of using induction or synchronous 
motors was discussed, and the supply company strongly advo- 
cated the synchronous type of motor to ensure the company 
having a good power factor. However, owing to the difficulty 
of starting these on load, and troubles with the clutch heating, 
80 as to cause sparks, they were not used. Ultimately induc- 
tion three-phase motors were installed, which overcame these 
difficulties. Four tloors are driven by them. The weaving- 
room has 500 h.p., the carding-room has 200 h.p., the spinning- 
room has 300 h.p., and the mule spinning-room has 150 h. p. 
The motors and the stairway are contained iu a tower built for 
them, and a belt conuects each motor with its mill shaft. On 
the fourth tlour there are four 60-kw. transformers (one as a 
stand-by) for reducing the pressure from 2,200 volts to 50 volts, 
or 100 volts, аз required for about 100 h.p. in small motors. 

To show the development of the electric drive in Belgium 
the following is a brief description of the Spinning Company's 
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Four buildings made up the mill La Louisiane, each of which 
was a complete unit with one or more steam engines. The 
engines were small and old, and the power transmission losses 
were great. The many es were costly, complicated, and 
inconvenient to maintain, and involved much supervision. 
Owing to recent developments, the mill had to be extended, 
and a fifth b ded. Thus а new steam-engine of 
1,500 h.p. was put down in а central power-house. It drives 
& three-phase generator at 400 volts, and a frequency of 40 
cyoles second. As soon as this was working, three engines 
were shut down in three buildings, and the machines operated 
by electric motors. The power-house is arranged for two 
three-phase generators of 500 h.p. each, at 200 revolutions per 
minute. the motors are of the three-phase induction type. 
There are installed either on ordinary foundations or suspended 
light vien roof, as the Lege ge of each case demanded. For 

purposes, when the engine is shut down, a storage 
battery was installed. Two belt-driven direct-current бепе: 
rators are necessary for en by 4 the battery, and are arranged 
so that they сап be driven irect-ooupled induction motors 
at some future date. 

А good example of а weaving factory completely driven by 
small motors is that of Messrs. Ga in Milan ; 556 looms 
are driven by -h. p. three-phase motors. In such a case a very 
high power асс is not to be expected. In their older factory 
at Desio а Dali ацы p was installed six years ago for light- 
ing, as they then feared bad regulation with three-phase 


working hours, is f by а sto bettery, which also 
supplies light for different places in the faetory. ht can 
also be from this battery in case of а breakdown, and for 
3 work executed during the night. Aro and incan- 
descent lamps are used, which are distributed according to the 
nature of the work. For lighting purposes direot current 
of 110 volts is used. The electric transmission installation 
supplies the newly-erected and more distant parts of the manu- 
factory with power, and also serves to drive elevators. The 
transmission is by belt, driven by 50-h.p. and 100-h.p. motors. 
Three-phase current of 550 volts pressure is used for power work. 

In May, 1900, before the Southern Cotton Spinners’ Associa- 
tion, Mr. S. Paine, of Boston, U.S.A., pointed out that only 
& year previously about 13,000 h.p. of electric motors were 
used in textile mills in the States, whilst at that date about 
50,000 h.p. were in actual service and on order. This very 
clearly indicates the enormous development of electric driving 
of textile mills in America. On the same occasion Mr. Paine 
оше out that nine large textile mills had electric generators 

riven by steam-engines to furnish electrio power for motors. 
The horse-powers in each mill varied from 600 to 5,100. At the 
үө! time one electrical manufacturing company alone has 

stalled 40,000 h.p. of electric motors in textile mills in the 
U.S.A. On the Continent, Russia and Italy have the largest 
and most numerous electrically-driven textile factories. Those 
in Italy total, roughly, about 9,000 h.p., and vary from 
120 h.p. to 2,000 h.p. each. Some of the Italian mills are 


driven by а few large motors, and others by numerous small 
ones. The same is true of Russia, with, roughly, 8,000 h.p., 
varying from 500 h.p. to 2,600 h.p. per mill. In 
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Fic. 4.—Plan of La Louisiane Mills, Ghent. 


generators. Messrs. бата have found t uniformity in 
the motion of motor-driven looms, especially when geering is 
used, compared to the older belt driving, which allows during а 
turning or cycle of the loom a series of variations in the speed. 
They use both incandescent and arc lamps for lighting, and 
Genes that the three-phase system gives very satisfactory 
resuits. 

The following indicates recent developments in Russia : the 
Prescheroff Factory, at Moscow, is a large mill, driven by 
motors and steam-driven generators. The central station is 
about 1,000ft. from the b requiring the power, and bare 
overhead conductors are used to carry three-p current at 
350 volts. Two large generators driven by steam-engines were 
installed for power, and one small set for lighting. The two 

er machines were 1,574 kw. and 970 kw., with 1,800-h.p. 
and 1,200-h.p. engines respectively, and run at 75 revolutions 
per minute. There are about 265 motors in the factory, varying 
in capacity from 4 h.p. to 200 h.p. Separate motors are used 
for each frame in the spinning mill, which has a capacity of 
about 48,000 spindles, in the weaving-rooms with about 800 
looms, and in the ohintz factory with about 21 machines 
printing from one to twelve colours. The total power gene- 
rated is about 2,000 kw., with a power factor of 8. The 
spinning mill takes 850 kw., the weaving-rooms 200 kw., and 
the chintz factory 950 kw. 

The Voslauer Kammgarn Faetory, at Voslau, in Austria, use 
electricity for both lighting and driving their mills. Their 
lighting equipment is so arranged that each steam-engine drives 
one or several generators, so that all rooms can receive both 
light and power from the same source. The cellars are lighted 
by a separate dynamo. Light for the offices, after the regular 


mills vary from 100 h. p. to 250 h. p.; in Germany, from 250 h.p. 
to 450 h.p. ; and Austria, 500 h.p. 

From the above it will be noted that the eleotrical opera- 
tion of textile mills is most highly developed in America. 
Although on the Continent a few examples are found in 
nearly every country, the United Kingdom alone has not shown 
any great tendenoy to adopt this power for textile work, though 
signs are not wanting that our textile manufacturers are 
becoming alive to the needs of adopting electricity in driving 
their textile mills if they are to maintain their supremacy in the 
textile field. | 


LECTURE ON ELECTRIC CAR DRIVING.—II.* 
BY E. W. ELSLEY. . 


We will now turn to the equipment proper, but in doiog во 
do not let it strike you as a fifteen puzzle kind of thing which 
ou have before you, or that obstacles of any magnitude are to 
фе surmounted ; if you do, you will inflict upon yourselves an 
injustice quite uncalled for. But so that you shall not be 
entirely at a loss what to do if anything goes wrong, we will show 
you the path of the ourrent to and from the car. To simplify 
matters, we will call it the inlet and the outlet. You need not 
bother yourselves as to what this new power—the current—is ; 
suffice to say it must have a road or pathway laid for it, if we 
will have it do its work properly ; and the outlet is as important 
as the inlet, if we are to attain this end. 


* A lecture to be delivered to horsemen, enginemen, and the novice 
on their first attendance for tuition in electric car driving, 
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Starting at the top of а trolley car, we find the trolley head 
(Fig. 1)--this is a contrivance which may appear to you as 
whip socket or pump ram—and a grooved or fluted pulley 
wheel. The latter is generally shielded at the sides, so that it 
can the better clear itself should it jump the wire. "This wheel 
gathers the current by running on the underside of the trolley 
wire ; the path then is to the pivot pin (Fig. 2), which holds it 
to the sooket : this is slipped over the end of the pole or boom, 
which is in reality a pipe, and contains the cable, the end of 
which is brought through the small hole nearest the trolley 
wheel, and is held in position by a washer and nut being put 
upon the threaded terminal (Fig. 2), so that you see when the 
wheel is on the wire the cable is also in contact, and the ourrent 
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can only get off the head at the terminal in consequonce of a 
rubber aleeve being placed between the socket and the pole 
proper. In some cases the terminal does not come through the 
Socket of the trolley head, but is held at the end of the pole by 
washer and nut just through a second sleeve, in which case the 
head is placed over all, and is merely held on by the bolt which 
goes through on the underside of the socket (Fig. 2). (This I 
think a capital idea, for if the head should get foul in the over- 
head work it is more easily pulled off, and without damage to the 
latter. 

The cable then comes down through the pole, standard, and 
along between the ceiling of the lower saloon and the floor of 
the upper, or roof, to the automatic switch at No. 2 end of the 
car, back along the other side to the switch at the other end, 
then on down а corner pillar of the car body to the main fuse 
(Fig. 1). These overhead switches are generally placed under 
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the canopy, and are sometimes spoken of as hood or canopy 
switches. They are placed in that position so that there shall be 
an emergency switch within convenient reach of the driver that 
he may cut off the current in case of any failure of the controller 
switoh, so that if, when running along, you cannot knock off 
in the usual way, you must knock out the overhead switch. 
'There is а difference between these two switches, for while that 
ас No. 1 end will remain where we put it, that at the other— 
being a safety device—will give out or blow off should the 
current be too much for it to carry ; somewhat similar to the 
safety valve on a steam-boiler—hence automatic. The driver, 
if foolish enough, can also cause it to blow out by his rough 
handling of the controller, or what we call feeding up too 
quickly, so that there is really nothing gained in this case by 


flogging any more than if you had your horses, or the looomo- 
tive. But, quite apart from this flogging, if the switch has 
been properly set, and yet should blow out, it is a sure sign 
that there is something wrong with the car equipment, and 
under such conditions the best plan is to try on each motor 
separately, and when the car travels with one cut out, you may 
rest assured that you have found the defective one, and the 
sooner the exact wrong is found out the better. It msy be 
only the brush hammers left up, and which you oan put down, 
and the car may go all right, but do not attempt to remedy 
or meddle with апу particular thing unless you know what 
to do and how to do it. The best thing is to get 
the car out of the way of the others, as there is not 
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much time for experiment in these large towns, for the service 
cannot be played with. The chief thing is to keep them going, 
and not give a chance to the ratepayer whose real grievance, 
perhaps, is that the wrong man got into the Council-chamber 
last November. 

From the automatic to the switch at the other end of the 
car, and on to the fuse. This also is a safety device, but is 
arranged to carry more current than the automatic before it 
gives out, yet it is likely to give out from similar causes. The 
path is then on through the choke coil to the controllers at 
each end of the car. The choke coil is somewhat related to 
the lightning arrester, shown just above it, for as the man 
who zig-zags across the field is longer in getting to the goal 
than he who goes straight, so also is the flow of current steadied 
and held back by the coil, which will only allow it to pass at a 
certain rate. The lightning arrester is, briefly, two terminale 
within a certain distance of each other. One is connected to 
the ground or earth wire (the outlet) the other to the main 
cable (or inlet). Now, should the lightning strike the trolley, 
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or the wire near the trolley, and make a rush down our cable, 
and if it should pass the automatic switch and fuse without 
either of them giving ооб, the additional pressure may 
damage or injure parts beneath, but on its reaching the 
choke coll it is held back, like a lot of us tram men making 
a rush through a narrow passage to the pay table, with just 
this difference, that while we should have to wait our turn, the 
ourrent, being a bit impatient, chokes back, and leaps across 
from A to B, and so to ground, its outlet (Fig. 1). My object 
in telling you this is not with any idea that you сап do 
anything to it on the road, but there is now sufficient false 
knowledge getting abroad, that an electric car is a dangerous 
thing to be in or near during a thunderstorm. I think I have 
shown that it is as safe or better protected than the steeples 
and chimney stacks which are furnished with lightning con- 
ductors, and if this is clear, then, at such times you are iu а 
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position to allay any fears or alarm which may arise among 
your passengers. 

From this point to the controller, which is the piece of 
mechanism of the whole equipment, delicate in a sense, but safe 
in safe hands, any rough usage or carelessness very soon means 
a lot of expense, and it is one of those many things which 
speaks for itself. It is useless one saying *'I did this,” or I 
did not do that,” for very likely it will contradict you, as 
anyone in the know” can sit as s passenger in your 
car with his back toward you, and yet tell at once if 
you bring the power handle from one point to the other too 
quickly. One can be half a mile away and yet tell if you bring 
the motors into parallel sooner than you ought to have done ; 
can be even а mile away and see if you run through a circuit 
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breaker in the overhead work without knocking the power off at 
the controller; so that you see it is little use saying '* I didn't," 
for, as the Yorkshire saying goes, ‘‘that which cannot speak, can- 
not lie. There's a bit of a paradox somewhere around this, but 
I wiil leave it for you to sort out at your leisure. The moral 
however is plain : **speak the truth, even if it expose a fault" ; 
for if **to deny a fault doubles it," it appears to me that to 
admit it, must half undo it again. I know I ought not to 
attempt to cram you, as it were, and for that reason we will 
just explain the locking arrangements of the controller and 
passon. The front cover is off, and under the top plate or 
dial you may see a small bolt, which is actuated by the small 
reverse handle, while in the sprocket plate or wheel is the hole 
which the bolt fits into ; this in turn is moved by the large or 
power handle, and when in the off position the hole is opposite 
to and receives the bolt, if the small handle is also put to the 
off ; so that the one locks the other, and not until this is done 
can the handle be taken away. To the engine driver ** off" on 
the reverse switch is about on a par to **out of gear" on the 
locomotive reversing lever—in fact, I often catch myself using 
those words instead of the off.“ 

On the other side oí this switch we see a small roller bolt, 
which is pulled in between the segments of the sprocket by a 
wire spring, and this is all we have to pull against in striking 
the notches on the dial above, во that it is clearly not a strong 
pull that is required, but care and attention—in fact, if you will 
but allow this spring to do its work, you cannot miss making a 
proper connection with the switch ; but if you do not, then the 
fingers cannot properly meet the contacts on the barrel or drum, 
and arcing takes place by the current leaping across from one to 
the other. Arcing is flashing or sparking—in short, it is fire, 
ana, as you are aware, fire means heat, and heat means the melt- 
ing or fusing away of the contacts. "Through such carelessness 
I have known them to melt away like toffee in а summer sun, 
во to avoid this we give you practice on the handle of a car 
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to this earth wire, so that when it has done its work in either 
motors, lamps, trolley leakage, etc., pass through ib on its 
way out. 

We must turn back for a moment to the main cable (the 
inlet, Fig. 1), as just below the trolley standard is a small 
lighting cable, marked E. This is tapped into the standard 
proper, so that 16 may convey any leakage of current from the 
head or main cable to two lamps, one at each end of the car, 
which in our case are placed just above the guard's bell-push ; 
and if these lamps light up it denotes the leakage, aud the car 
is then said to be **alive," and must be taken to the shed, as 
it is not safe to carry passengers on the outside for fear they 
get а shock. On the right of the cable just spoken of is one 
marked L. This, you see, is tapped into the main cable, and 
conveys ourrent to the lamps which light the car. Our sketch 
(Fig. 4) shows а main light switch feeding a orowsfoot-like 
junction, and each of these cables take the current through a 
switch (when on) to their respective five lamps and passes on 
through them one after the other кее) to the ground, ог 
outlet. Should a lamp burn out, the whole five of that series 
will go out, and the real offender has to be sought. Most 
frequently the filament inside the lamp is broken, and some- 
thing like Fig. 5 is the result. The reason the whole five of 
them go out is simply because the first four have no outlet for 
the current, and the other has no inlet. 

In closing, we think it well, for а few days at least, to 
sandwich this discourse in with your practice on the handles, 
and aftera little repetition I think we may reasonably expect 
that you will be able to tell us something about it. You аге at 
liberty to copy anything, either writing, the printed matter, or 
the rough sketches, hanging about the room. There are no 
trade secrets in car driving here. Our management is inclined 
to the belief that the more we can teach you here about it the 
less we shall have to do for you when on the road, so do not be 
afraid to ask questione. | 
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standing іп the shed with the pole off the wire. Тһе motor 
cut-outs are for you to prevent the current going to а motor 
should anything be wrong with them. The solenoid, or magnetic 
blow-out, is provided to put out the arc made when breaking 
the connection—i.e., knocking off; but for this contrivance a 
controller would last some drivers about an hour, a8 the arc and 
heat are very injurious indeed. 

The resistance (Fig. 5) is put into the oircuit to hold baok or, 
steady the flow of the current when on its way to the motors. 
The sketch does not give you the actual amount of resistance, 
but just sufficient for our purpose—i.e., to show you what takes 
place in first starting the car. When the controller is put upon 
the first notch, the current takes the cable marked 1, on the 
second it commences at 2, and on the third at that marked 4, 
and when the fourth is reached the current goes straight to the 
motors, without going up and down those side streets, as it 
were. So you see that by gradually bringing the controller 
round notch by notch, you shorten the distance the current has 
to travel, and it gets to its work the sooner. The resistance is 
composed (in our case) of sheet asbestos and very thin sheet 
soft iron, built into walls or panels, and the current is taken to 
them by the cables] which you see leaving the back end of the 
fingers in the controller, and this enables us to start the car 
gently and without a jerk. 

Running along under one of the seats inside the car, from 
one controller to the other, is the ground or earth wire (the 
outlet)  'This is connected by T joints to both the motor 
cases, and these are hung on to the suspension bars, which аге 
supported by the truck sides. "These span the axle boxes which 
contain the axles, and in addition to playing their respective 
parts mechanically, they also conduct the return current to the 
wheels, and those to the rails ; and the rails you see by Fig. 6 are 
connected to the machine at the power-house. Now, every con- 
ductor—that is, everything about the car which uses or which 
máy be called upon to use ourrent—is branched into or joined 


We next take you for a look around the car proper, explain- 
iug everything we have spoken of, together with things we have 
not spoken of, which include the hand brake, ratchet and pawl, 
and when it requires adjusting, the pedal gong, sanding arrange- 
ments, and show you how to use them ; also the cable when the 
car is off the road, or on dirty rails. When we feel that you 


understand what we have been talking about, and when you can 


strike the notches on the controller, you are taken then upon 
the school cars in the street, when you will be shown how 
the electric brake is operated, how to tell when the 
current is taken from you, or the pole off the wire; and 
when you convince us that you can, and will, do as you are 
told, and at the very moment you are told, then we trust you 
on a service car with some of the best and most obedient 
of our drivers, men who realise that their part (although con- 
siderably smaller) is almost as important as that of the engineer 
or manager, if this new system is to be a success. 

Greater authorities than I have, very justly, admitted that it 
lies very much with the drivers and guards whether this thing 
is to be а success or not. How say you, gentlemen of the whip, 
and gentlemen of the waste, Aye or Nay” ? 


APPOINTMENTS VACANT. 


Switchboard Attendant, Carlisle Corporation, 25e., Aug. 18. See 
advertisement. 

Assistant Engineer, Edinburgh Corporation Electricity Supply 
Department, £100 per annum, Aug. 22. See advertisement. 

Ticket Inspectors (4), Hudderstield Corporation Tramway-, 30s. 
per week, Aug. 18. See advertisement. 

Cable Jointers (2), Poplar Borough Electricity Works, 94d. per 
hour. See advertisement. 
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INFANTILE INSURANCE. 


It has been clearly shown by the evidence brought 
before the assizes and police courts in the United Kingdom 
that only too frequently insurances effected on the lives of 
infants are wrongly termed life insurances, and really 
become, in far too many cases, assurances of death. The 
process of securing the insurance money is exceedingly 
simple, and it is not difficult to so lengthen out the period 
of starvation that culpable negligence can only with 
difüculty be proved against the parents or guardians 
of the ill-fated youngsters.: Recognising the fact that 
it is much easier to kill an infant than a grown man, 
Sir George Livesey, the chairman of the South Metro- 
politan Gas Company, has this year effected what he hopes 
will be а death assurance on two municipal electric light 
undertakings who wish to supply electricity within the 
area of the above-mentioned gas company. It is true that 
the starvation period may be survived in each case, but the 
object is equally clear. As explained to the meeting of the 
above company on Wednesday, through the efforts of their 
chairman clauses were inserted by the House of Lords 
Committee this year in the Bermondsey and Woolwieh 
Eleotrie Lighting Acts which are meant to prevent the 
rates being used to make up any deficiency in the electric 
lighting accounts. The clause provides thatafterthe first year 
an estimate is to be made of the probable total expenditure 
for the ensuing year. The charge for electrical energy is 
then to be such that, as far as is reasonably practical, the , 
revenue of the year shall not be less than the expenditure 
of that year. This would seem to be at first sight a most 
reasonable procedure. It is even now the custom in the 
great bulk of municipal electric light stations for the elec- 
trical engineer to present to his committee a report on the 
prospects for the ensuing year and on the alterations, if any, 
he recommends in the rate of charging for electric energy. 
When, however, a reduction in the cost of the electrical 
energy to the private consumer is recommended, the effect 
of this reduction on the balance-sheet can only be a matter 
of estimate. The inerease in consumption due to the 
decrease in price does not follow fixed laws capable of 
accurate calculation, and with the rapid growth of electrical 
undertakings, the estimated revenue at the lower rate becomes 
of the nature of a prophecy. Obviously, with new under- 
takings, it is to the advantage of all concerned that the reduc- 
tions in price should be promptly made, in order that as large 
a number as possible of the ratepayers may be induced to 
share in the advantages of the electric light for which 
they are financially responsible. It also follows that the 
total expenditure as worked out in cost per unit is bound 
to be high in the first few years of an undertaking, 
owing to the undue proportion of stand-by charges on 
a system only partially loaded. It follows, therefore, 
that a liberal policy is to be recommended in fixing 
the charges in new work, and it is absurd to suppose, as 
the House of Lords Committee evidently did, that the 
undertaking will in all cases reach a stable state after the 
first year’s working. If the scheme has been properly 
engineered, enough mains will have been laid down to meet 
the demand in the principal streets for ten or fifteen years. 
at least, and the interest and repayment charges on these. 
come abnormally heavy in the first few years’ working. 
In this respect the private company has an enormous. 
advantage, as it is under no obligation to pay interest, nor 
as a rule, does it do so during the first years of its com- 
mercial work. A municipal corporation has no such 
option, and usually has to commence the payment of 
interest and the repayment of capital before its machinery 
has turned round. In consequence the undertaking : 
accumulates a deficit for the first year, which only їп. 


exceptional cases can be wiped out by the revenue. 
If the history of the most successful municipal electric 
light undertakings is looked up, it would be found that the 
charges for electricity were reduced before these deficits 
were cleared up, and that as the undertakings grew there 
was no difficulty in wiping off the arrears. If the Lords 
Committee clause is rigidly enforced it will hinder pro- 
gress, but it seems to us that the words “reasonably 
practical” will do much to prevent the obstruction to a 
liberal business policy. Sir George Livesey in his speech 
instanced two electric light undertakings owned by 
municipal authorities as requiring and taking aid from 
the rates. The first of these commenced work in June, 
1901, and the other in the autumn of 1899. They 
are therefore infants still, although they are older than 
the two undertakings whose feeding-bottles have Deen 
obstructed by the above clauses. We should still be pre- 
pared, however, to guarantee that they will reach the 
successful age which will make them formidable opponents 
of their gas rival. 
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CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


THE STANDARDS IN EWING'S HYSTERESIS 
TESTER. 


SIR,—In the testing of iron or steel stampings for 
hysteresis by means of my hysteresis tester, the hysteresis 
of the sample is found by comparison with two or more 
standards whose hysteresis is known. Experiments which 
have recently been made here lead me to doubt whether in 
all cases the standards maintain their quality so well as I 
have hitherto supposed, and it now appears desirable that 
users of the instrument should see that the values of the 
hysteresis which they assume in their standards are checked 
from time to time. If this precaution is taken, the apparatus 
may be relied upon to give consistent and accurate results. 
I would advise users of the instrument, if they have not 
recently had their standards re-tested, to do so.— Yours, 
etc., J. A. EWING. 

Engineering Laboratory, Cambridge, Aug. 11, 1902. 


p amen 


SPARKLESS COMMUTATION : HOW TO OBTAIN IT. 
BY F. W. DAVIES. 


In earlier days a dynamo or continuous-current motor 
that would give ite specified output without actually break- 
ing down was regarded as a satisfactory machine. Some of the 
machines made in those times no doubt possessed excellent 
55 properties, but some did not. Certain it is that 
the causes of sparking at the brushes were not às clearly and 
fully understood as they are to-day. At the present time, 
the attention of dynamo and motor designers appears to be 
largely centred upon the problem of sparkless commutation 
In fact, no other point in the design of continuous-current 
machines has received of late years such close attention. 
"This is as it should be, for the theory of dynamo design 
has been for some time fairly complete, excepting 
in this particular. Many interesting and instructive 
articles have been written on this subject, which, 
indeed, is one that well repays study. It is a subject 
possessing the intensest interest for every thoughtful 
electrical engineer, and ‘it may now almost be said to bo 
а science in itself, inyolving, as it does, the theory of 
armature reaction. When the theory of commutation is 
thoroughly understood, it is as easy to design а machine 
that wi be absolutely sparkless up to a given limit of 
output as it is to design one to run at а given speed when 
working at its specified pressure. The importance of this 
will be at once evident to anyone who is at all conversant 
with the designing and manufacture of continuous-current 
machinery. 
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An immense amount of ingenuity has been brought to 
bear on the problem of sparkless commutation, a fact 
which is evidenced by the records of the Patent Office, 
if by nothing else. Designers and inventors in working on 
this problem have followed two different methods. The 
designer has endeavoured, after a careful study of the con- 
ditions which tend to cause sparking, to eliminate—or 
at least, to minimise—those conditions. He has trusted 
mainly to modifying the design of the machine in accord- 
ance with the results of his past experience ; and in doing 
this he is perfectly right. The inventor's method, on the 
other hand, has been to devise new methods of construction. 
Special armature windings, special windings on the magnet 
poles, and special-shaped magnet poles have been brought 
out galore. It is, of course, preferable, as far as is practic- 
able, to trust to suitable designing—that is, to use suitable 
proportions of armature, field magnet, etc.—-rather than to 
use these special commutating devices, as the adoption of 
the said devices complicates the machine, besides rendering 
it more expensive in manufacture ; and, as already men- 
tioned, it is quite possible to attain sparklessness without 
the use of these special methods of construction. 

It is purposed to deal here with those points in ordinary 
designing by attention to which it is possible to obtain 
good collection, rather than with any special methods of 
construction invented for the purpose. A good idea of 
these latter сап best be obtained by а perusal of some of 
the recent patent specifications. It is not the intention 
of the writer to enter upon a discussion of the theory of 
commutation, as this has already received a large share 
of attention from electrical engineers, and it were redundant 
to traverse this ground again at the present time. How- 
ever, there are some who, having neither the time nor the 
inclination to study the question of sparkless commutation 
in all its bearings, may yet be sufficiently interested in 
the subject to read a short digest of the principal points 
which must be attended to in designing а machine for 
sparkless running. This article will js of an essentially 

ractical nature, being intended, as it is, for practical men. 

t is purposed to give а simple and dogmatic statement of 
the leading features in a dynamo or motor which tend to 
sparklessness. | 

There are several points which must be attended to in . 
order to design a machine that will run sparklessly at all 
loads. Itis of importance that each of these points should 
be seen in its true proportion, and treated accordingly. It 
will not do to attend to some of them and ignore the rest, 
for this will result in an unbalanced design. The parts of 
a machine which either directly or indirectly influence its 
commutating properties will be dealt with as far as possible 
in the order that they have to be considered in ordinary 
designing. They are: the armature core, the armature 
winding, the air gaps, the pole-pieces, the magnet winding, 
and the brush gear. 

The next thing to do is to consider the way in which 
these affect the commutation. Practically, the first thing 
that a designer has to attend to in getting out the design 
for a new machine is the armature core. i the first place, 
it may be stated that a machine with a drum armature is 
less liable to give trouble than one with а ring armature, 
other things being the same. Then, again, it has long been 
reeognised that a toothed core does not, generally speaking, 
give such good resulta at the commutator as a plain core ; 
and an iron-clad core is worse still. Notwithstanding this, 
toothed cores, especially toothed drum cores, are largely 
used at the present time, as they give a shorter air-gap, 
and offer better mechanical construction : also the loss due 
to eddy currents in the active armature conductors is con- 
siderably less. When the field magnet has four or more 
poles, a toothed armature core may safely be used. An 
iron-clad core should never be used for a continuous- 
current machine, its true use being for certain types of 
alternators; also for alternate and polyphase current 
motors. 

That it is well to have as few conductors on the arma- 
ture as possible, is a fact that is well known to electrical 
engineers. To design a machine, however, with a weak 
armature winding and a strong field-magnet winding— 
although good as far as a sparkless design is concerned— 
increases the cost of the machine, and therefore cannot be 
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done to any great extent. Another point in the armature 
winding affecting commutation ia the number of coils or 
sections into which the winding is divided. The greater 
the number of coils, and consequently the less the number 
of turns per coil, the better will be the machine in this 
ido 

ne of the most important pointa for consideration in 
connection with the present subject is the air-gap. Upon 
the length and area of the air-gap depend many of the 
other points which affect commutation, and its importance 
should not be under-estimated. Briefly stated, it may be 
said that the longer the air-gap and the smaller its cross- 
sectional area, the better will be the commutating properties 
of the machine. A reduction in the area of the air-gap is 
obtained by reducing the arc subtended by the pole-piece, 
not, of course, by reducing the length of the pole-piece 
parallel to the shaft. Not only does this reduction of the 
polar arc tend to sparklessness for a given fixed position of 
the brushes, but the angle through which the brushes may 
be moved without causing sparking is increased, an advan- 
tage which should not be lost sight of. It is well, 
however, for other reasons not to reduce the polar arc 
indefinitely. Here, as in everything else treated of in this 
article, a study of the proportions used by present-day 
designers of good repute will serve as a safe and useful 
guide. It is a good plan to make the pole-pieces of cast 
iron, as the armature reaction, and consequently the 
tendency to parking, is lessened thereby. А simple and 
inexpensive device which is often resorted to nowadays 
with the object of weakening the armature reaction is to 
have one or more slots (running parallel to the shaft) cast 
in the pole-piece and core of the field magnet. Whether 
or not this expedient is worth adopting in any particular 
design, is а question that the individual designer must 
decide for himself. | 

It is hardly necessary to emphasise the necessity for 
having as many amper®-turns on the field magnet and, as 
already recommended, as few on the armature as possible 
consistent with a high electrical efficiency and a not 
excessive cost of manufacture. In fact, if the armature 
has but a few turns of active wire on it, and the air-gap is 
as long and as small in area as possible, the field magnet 
will, necessarily, have a relatively large number of ampere- 
turns. As regards the material for the field magnet (cast 
steel, wrought iron, or cast iron), this is not a matter of 
much moment; although cast steel is to be preferred on 
account of the economy in excitation and (what is of 
importance in traction motors) the reduction of weight 
obtained thereby. 

To an ignorant engineer the brush gear appears to be 
the seat of all sparking troubles. This, however, is a 
mistake, for although a well-designed brush gear is essential 
to a really good machine, yet it is by no means the only or 
the most important factor in the case. A badly-designed 
brush gear may mar an otherwise good machine, but a well- 
designed brush gear will not in itself make a machine a 

ood one. Certainly the brush gear does affect the spark. 

ing of adynamo or motor, but not to the extent it is often 
supposed to. Much has been said in favour of carbon 
brushes of late years, and there are many points in which 
they surpass brushes made of copper gauze. They are 
generally to be preferred to copper-gauze brushes, though 
a well-designed machine will run sparklessly whichever 
type of brush is used. The chief drawback against their 
general adoption is their low current-carrying capacity, it 
being possible to run copper-gauze brushes at about four 
times the current density that is advisable with carbon 
brushes. 

There are three points which are essential to a satis- 
factory brush-holder. They are as follows : (1) The brush- 
holder should be constructed so as to ensure a parallel 
movement of the brush ; or, in other words, it should be 
constructed so that the brush remains inclined to the 
commutator at the same angle as it wears away. (2) The 
pressure of the brush on the commutator should, as far as 
possible, be constant, no matter how much the brush may 
wear away. (3) The cross-sectional area of the brush 
should be sufficiently great to avoid over-heating. | 

In the foregoing remarks nothing has been said as to 
the exact proportions to be observed between armature, 


air-gaps, pole-pieces, field magnet, etc., in order to produce 
a sparkless machine. It is possible for one knowing the 
principal characteristics of à machine which tend to cause 


sparking, to make such modifications in a “sparky " 


dynamo or motor as shall materially improve the com- 
mutation, if not eliminate the sparking altogether. The 
best proportions to give to the component parts of a 
machine of a new design, however, are best learned from 
a study of the theory of commutation, combined with 
practical experience—in fact, such knowledge can only be 
gained in this way. : 


FIELD-MAGNET CONSTRUCTION. 


Mr. S. E. Huenerfauth recently read a paper before 
the Ohio Society of Mechanical, Electrical, and Steam 
Engineers, which was entitled “Recent Refinements 
in Field-Magnet Construction.” In the course of his 
remarks he described the field-magnet design now being 
used by the Phcenix Electrical Manufacturing Company, of 
Mansfield. We gather that in this design the great aim 18 
to reduce the sparking limit, which is done by casting 
large cavities in the length of the poles, after the manner 
which is now fairly common. In this machine, however, 
the poles are divided by the cavities into three parts 
instead of two, as is usually the case. Also the cavities 
are much wider than the long slots which are as a rule 
employed for keeping down armature reaction. It appears 
that the frames are of cast steel. We should imagine 
that the machines are rather expensive to build, as the 
copper for excitation is bound to be heavier than is 
usual, owing to the increase in the mean length of 
turn caused by these large recesses. In fact, the magnet 
poles are as large in perimeter as the pole-pieces of an 
ordinary dynamo. The field coils can hence be slipped on 
over the poles, and there is no removable pole- piece 
required. Mr. Huenerfauth states that in machines having 
solid poles, it is necessary to limit the reactive voltage of 


the armature coil under commutation to about six volts in 


order to avoid sparking, and that many designers adopt a 
limit of from four to five volts. With the slotted poles, as 
above described, he has found a 150-kw. dynamo will run 
without a sign of sparking with a reactive voltage of 
114 volts. This, he claims, allows of fewer armature coils 
and commutator panels being employed. This saves in 
cost, but it is the total cost of the machine which needs to 
be compared with that of the ordinary type. 


ELECTRICITY SUPPLY STATIONS IN SOUTH 
AFRICA. 


The information which we reproduce below from the 
British und South African Export Gazette, should be of 
value to home manufacturers interested in South African 
orders for electrical plant. Particulars are given of a 
number of generating plants erected in South Africa, or 
contemplated, though the list does not profess to be com- 
plete. We would call special attention to the amount of 
work in prospect : 

BARBERTON (Moodie's Gold M. and E. Company, Limited). —Alter- 
nating-current, two-phase. Power and light supplied to mines on 
the company's estate, generated by water-driven 250-h.p. plant at 
Queen's River Fall, six miles transmission. 

BLOEMFONTEIN  (Municipal)—Alternating - current, three - phase; 
voltage, 110. Price per unit, 1s. Population, 10,000. Private and 
public lighting. Generator capacity, 2,000 volts, high tension. 
Contemplated expenditure of £25,000 on extensions. 


. Brrawavo (Bulawayo Waterworks Company, Limited).—Alternating 


current; voltage, 104. Price per unit, 2s. and 1s. 10d. Population, 
8,000. Lighting and power. Working voltage, 2,080 ; periodicity, 
125. Steam generation. Price for lighting is first 100 units, 2s. 
per M power, 1s. 10d.; 500 to 600 units, 1з. 8d. ; over 600, 
s. 7d. 


CarETOWN (Municipal).—Direct-current, three-wire (formerly five- 
wire): voltages, 220 and 440. Price per unit, 1s. 2d. : power, 7d. 
Population, 84.000. Private and public lighting. Monthly rebates, 
two-rate system for day load. Gas, 10s. per 1,000 cubic feet. Net- 
work to be extended and improved at a eost of £100,000. 

Cape Peninsula Lighting Company. Limited, Wynberg. —Direct- 
current, three- wire ; voltages, 120 and 240; and Rondebosch—Alter- 
nating-current, single-phuse ; voltage, 110. Public and private 
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dghting and tramways. New central station under construction at 

Claremont to supply the two districte, five miles apart, with power 
at high tension. Plant being entirely renewed. 

Camp's Bay Electric Tramways Company, Limited.—Tram ways 
and lighting. Output of generators, consisting of two direct-coupled 
400-kw. sets, is 400 kw. each at 550 volts. 

Cape Electric Tramways Company, Limited. — Tramways. 

Duxpz.— Population, 2,000. A private installation under negotia- 
tion. 

DuRBan (Municipal). —Alternating-current, single. plase; voltage, 100. 
Price per unit, 8d. Population, 57,000. Lighting and tramways. 
‘Tramways, overhead trolley system. Network 25 miles in extent. 
Installation only partly completed. Lighting network to be 
extended at a cost of £30,000, with а combined fighting and power 
central station at a cost of £45,000. 

East LONDON (Municipal).—Alternating and direct current, single- 
phase; voltage, 110. Price per unit, Is. Population, 13,000. Lighting 
and tramways.  Alternators and transformers used for lighting, 
continuous-current machines for traction, dynamos and alternators 
in all cases being direct coupled to engines. Current generated at 
2,200 volts. Central station. 

GERMISTON (General Electric Power Company).—Power and light 
transmission plant, with 800-h.p. engines. Supplies mines and 
lights the Germiston and Elandsfontein railway stations. Steam 
generating power. 

JOHANNESBURG (Municipal).—Alternating-current, single and three 
phase and series arc; voltages, 500 and 500. Price per unit, 1s. 
апа 10d. Population, 80,000. Municipal plant. Overhead wirin 
for part of town and for the suburbs; cable for small portion of 
town, including Government buildings. Steam generation. 

JOHANNESBURG (Rand Central Electric Works, Limited). —Alter- 
nating-current, single-phase ; voltages, 120 and 240. Power and 
light transmission plant at Brakpan, 25 miles from Johannesburg. 
Supplies mines with power and light to railway stations ; 1,000-h.p. 
engines. Generating power, steam. 

JOHANNESBURG (Suburbs).—Several private plants partially supply 
the suburbs of Johannesburg with electric light. The Braamfontein 
Estates Company supply Parktown and the streets in the district ; 
the Standard Theatre supplies some surrounding buildings; the 
Empire Theatre supplies some of the shops in the block ; the Rand 
Club supplies the Permanent-buildings, the Leader and the Star 
offices, Exploration-buildings, and Messrs. E. W. Tarry and Co.’s 
premises. 

KEMBERLEY (Municipal).—Direct-current ; voltage, 200. Price per 
unit, 1s. Population, 50,000. Lighting. Corporation just obtained 
power to borrow £10,000 for extensions. E 

De Beers Company.—Alternating-current, three-phase. Price per 
unit—power, 6d. New central power station and equipment 
scheme. Plant, 2,000 kw., equalling 2,665 h.p., increasing to 
5,000 h.p. Power generated at 5,000 volts and transmitted at 
that pressure. For supply of mines and Kimberley, if desired. 

KINGSWILLIAMSTOWN.—Alternating and direct current. Population, 
7,195. Private company just ше, but installation not yet 
completed. Steam generating power. 

KRooNsrAp (Municipal). Population, 2,000. Town authorities 
purpose installing an electric light service at а cost of £10,000. 

LADyYsMITH (Municipal). —Continuous-eurrent, low-tension. Popula- 
tion, 5,000. Municipal lighting installation under construction. 
Plant, two 440-volt belt-driven dynamos. Steam generator. 

NEwcAsrLE.—Population, 2,500. Private installation under con- 
struction. Service equal to 1,600 16-c.p. incandescent lamps. 
Right to supply power. Meter system. 

PAARL ELECTRIC Bowe SyNpIcATE.—New company just formed to 
erect a lighting and power installation, generating power from 
neighbouring stream. Gem ot 

PIETERMARITZBURG (Municipal).—Alternating-current, single-phase ; 
voltage, 100. Price per unit, Isi Population, 25,000. Lighting 
and tramways. The latter under construction, and the former 
system to be extended at a cost of £150,000. 

Port ErizABETH (Municipal).—Direct-current. Tramways. 

Pretoria (Municipal)—Corporation contemplating crecting its own 
lighting, power, and traction service. 

PRETORIA (Pretoria Lighting Company, Limited). — Population, 12,000. 
Original plant, output equal to 6,000 8-c.p. lamps, with underground 
and overhead conductors. Plant subsequently increased by addition 
of 2,000 amperes per hour, storage battery, and three 126-kw. direct- 
driven dynamos. Highest output in 1899, 477,000 units. Central 
station. Meter system. 

SaALispury (Municipal).—Population, 1,000. Town Council intend to 
construct own installation, but а beginning not yet made. 

UMTALI AND MASssIKEss!.—Private company just received lighting 
and power concessions from Mozambique Company, generating power 
from Massikessi Falls. 

VrcTORIA FALLS (African Concessions Syndicate, Limited). — This 
company has concession from British South Africa Company to 
develop energy from Zambesi Falls and River for supplying towns 
and mines in Rhodesia, etc. 
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BRISTOL ELECTRICITY ACCOUNTS. 


From the accounts of the Bristol electricity department 
for the year ended March 25, 1902, it; appears that the 
total expenditure on capital account amounts to £384,776. 
Abstracts of the revenue account, general: balance-sheet, 
and statement of electricity generated, sold, etc., are 


appended, 
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REVENUE ACCOUNT. 


r. Generation of Electricity. £ s. d. 
Coal or other fuel £10,475 10 2 
Oil, waste, water, and stores 714 9 4 
Wages at generating station 3,200 4 65 
Repairs and maintenance ............... 1,790 8 
———_——_ 16,180 12 5 
Distribution of Electricity. 
Wages and other remuneration ......... 820 8 
Repairs, maintenance, ete., of mains.. 267 10 11 
Repairs, etc., of transformers, etc. ... 95 14 6 
Repairs, etc., of apparatus........... ... 415 14 2 
Jundriess зка ааг А 30 15 10 
1,630 4 0 
Public Lamps. 
Attending and repairs..................... 1,075 18 7 
Carbons and renewals of lamps. 500 1 1 
ppp e 45 15 6 
— 1,621 10 2 
Rents, Rates, and Taxes. 
Rents payable ........ ..................... 450 4 6 
Rates and taxes ........................ .. 1,781 19 11 
—————— 32252 4 5 
Management Expenses. 
Salaries —Engineer's department 1,689 10 7 
Secretary and clerical statt ............... 1,085 10 2 
Stationery and printing .................. 512 9 1 
General establishment charges ......... 557 14 5 
Auditors’ fees 55 0 0 
Stock management expenses ..... Р 11 011 
Repairs of offices, fittings, ete. ... . ... 58 15 3 
— — 3,82918 5 
DAW rpenns M 170 18 1 
Special Charges. 
Insurance and guarantee premiums ... 157 711 
Costs of canvassing ............... ...... 9 4 5 
Interest on deposits as security. 14 0 6 
Testing machinery, mains, etc.......... 19 5 8 
Gratin 5 10 0 
Salary of electric inspector............... 70 0 0 
Surveyor's fees . 100 0 0 
Ad vertis int 154 8 0 
Expenses of reconstructing rain-water 
pi pes of property at Temple Back... 162 19 0 
— 672 15 4 
Avonbank—cleaning after contractors. 90 611 
Machinery testing and up-keep ......... 560 1 6 
Insurance and premiums ............... 59 18 8 
— 510 7 1 
26,848 7 11 
Amount carried to net revenue account . 18,034 4 4 
£44,882 12 3 

Cr. £ s. d. 
Sale of current for lighting and motors .................. 55,866 4 10 
Rental of melee ce eaa в аваси 1,645 19 1 
Rental of motors, less bad debts ...... . .................. 39 15 11 
Electricity supplied to public lamps  ....................- 5,542 4 0 
Attendance, repairs, and carbons for same............... 1,621 10 2 
eie н он КЕ Dana aae dave 5 0 
Improvers' premiums ................. cen mm 110 0 0 
Fees for insulation tests . ó 0 
Surplus lands—rents receivable ........................... 19 13 6 
Charging batteries ——Á— € 814 5 
Work on consumers’ premises .............................. 15 11 7 
Profit on sundry accommodation sales..................... 15 12 11 
Electric inspector—fees for testing meter ............... 6 2 6 

i £44,882 12 3 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Capital account—amount received ........................ 418,576 10 5 
Temporary loan awaiting repayment ..................... 1,900 0 0 
Sundry creditors .......... ..... . 7,826 8 0 
Deposits by customers as security ........................ 426 10 0 
Balance at credit of stock and loan aecount ............ 7,022 15 6 
Balance at credit of reserve fund account ............... 4,509 2 6 
Balance at credit of depreciation account ............... 1,236 16 3 
Balance at credit of suspense account..... ............... 550 0 0 

£442,028 0 8 

Cr. Assets. £ s d. 
Capital account amount expended for works 403,435 5 8 
Stores on hand.... ERI ELe Sede eres 1,272 19 3 
Sundry debtors for current and other debtors ......... 15,905 8 10 
Stock investment account . 7,022 15 6 
Cash at bankers and in hand .............................. 16,315 15 Б 

£442,028 0 8 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity Eu А Pr Units e 4,445,270 
| f Public lamps ..... ............... 480,776 
Quantity soldi Private consumers by meters. 2,275,848 } 2,756,624 
Quantity used on works ........... ͥ baited canteen Ser .. 686,646 
Total quantity accounted for............. . . 5,443, 270 


Total maximum supply demanded (kilowatts) ) 
Number of public lamps: arc, 510 ; incandescent, 9. 
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NOTTINGHAM ELECTRICITY ACCOUNTS. 


In the accounts of the Nottingham Corporation elec- 
tricity department for the year idol March 31, 1902, the 
total expenditure on capital account is given as £316,143. 
Abstracts of the revenue account, general balance-sheet, 
and statement of electricity gene „ etc., are appended. 


REVENUE ACCOUNT. 


Expenditure. 

Dr. Generation of Electricity. £ s.d. 
Ооа Ped оно еам 7,841 12 2 
Oil, waste, and water 1,711 14 1 
Wages at generating station ................................. 2,770 7 8 
Repairs and maintenance 1 1,332 4 4 

Distribution of Electricity. 

P)§«êéêẽ 8 85 16 11 
Repairs, etc., of mains, meters, ete. ..................... 138 12 1 
Public lamps—attending and repairs ..................... 160 9 5 
Bonta ttt 59 0 0 
Кае ааа ⁵ĩV,d “ 286 14 b 
DL MPH 2,105 17 10 
Stationery and printing.. ͥ 114 10 0 
Establishment and other charges ......... 65011 4 
Law charges and insurance ................................ 99 0 9 
Consolidated stock management charges, etc............ 44 4 4 
17,598 15 4 

Bade ыда ЫДА айн 36 611 
17,435 1 3 

Balance carried to net revenue account 26,840 3 6 
£44,275 4 9 

Cr. Income £ s.d 
Sale of current per meter .................................... 42,235 9 9 
Public lighting 947 9 8 
Rental of meter 702 7 3 
Public lampe—attending and repairs ..................... 176 9 10 
Connections to consumers’ premises—net .............. 166 4 1 
Ql TEC OPNS 112 4 
lp MEE 45 11 10 

£44,275 4 9 
BALANCE SHEET. 

Dr. ' Liabilities, £ s d. 
Capital account—amount received ........................ 213,291 4 1 
Consolidated stock (redeemable) ........................... 74,016 7 9 
Bundry creditors ........................... . .. 8,696 12 5 
General district rate асоойппЬ................................ 6,500 0 0 
Sin eng,, tu E T vereda dos 6,617 1 5 
Repayment of loans account 14,438 4 0 

гуе fund account ......................................... 12,602 7 0 
Cash due to treasurer and in hand ................ 5,650 9 10 
£339,812 6 6 

Or. Assets. 

Capital account—amount expended for works ......... 240,181 17 11 
Electric tramway purposes 75,961 12 8 
Stores in hand .................................................. 1,2275 15 1 
Sundry debtors for current supplied ........ ...... ..... 16,541 18 2 
Proportion of sinking fund investments 5,855 2 8 

£339,812 6 6 


STATEMENT or ELEOTRICITY GENERATED, BOLD, Bro. 


Quantity rand In B.T. ubiti ci ema 8 ‚465,656 
Quantity їс lamps ........................... 92,197 

во1а {рүн consumers by meter......... 4.002.700 4,094,897 
Quantity used on works 55,966 
Total quantity accounted for 4,128,865 
Quantity not accounted fol.... 534,773 
Total maximum supply demanded (kilowatts) )) 3,603 

umber of public lamps, 104. 

— M ——————M— 


CROYDON ELECTRICITY ACCOUNTS. 


The accounts of the county borough of Croydon electric 
lighting department for the year ended March 25, 1902, 
show a total expenditure on capital account to date of 
£212,588. Abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., are given herewith. 

REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel £6,953 17 9 
Oil, waste, water, and stores ............ 860 4 7 
Wages at generating station 1,123 9 10 
Repairs and maintenance .................. 738 2 4 
——- 9,675 14 6 
Distribution of Electricity. 
Wages to linesmen, ete. .................. 248 9 7 
Repairs, ete., of mains, etc. ............... 204 8 1 


Attending to public 1аштрв.................................... 895 16 ? 
5 ind taxes 55 „ ue cesi 416 0 0 
ment Expenses. 
Salaries—engineer’s apartment а 1,968 6 8 
Stationery, printing, and stampe 195 1 0 
General establishment charges 317 10 11 
2,478 18 7 
Proportion to general district rate ...... 500 0 0 
— —— 2,978 18 7 
Special charges—insuranoes ................................. 157 19 1 
Interest on deposits . q 415 9 
Total expenditure ................................. 14,582 1 9 
Amount carried to net revenue account 12,850 0 0 
Balance to provide for bad debt. 51 8 0 
£27,485 9 9 
Cr. £ s. d. 
Electricity sales—balance from last account 31 2 8 
Sale of current per meter—less discounts, eto. ......... 20,902 Б 5 
Additional amounts геоеїуей................................. 3 0 5 
Guarantee charges eren 2 6 9 
Public lichte gegss m a 5,873 1 3 
Rental of meters and other apparatus 614 19 2 
Sundry receipts for retesting, et. 51 14 1 
Rents—National Telephone Company 5 0 0 
£27,485 9 9 
GENERAL BALANCE-SHEET. 
Dr. : Liabilities. £ s. d. 
3 per cent. redeemable stock (1900)................. ...... 155,285 19 3 
Suspense асвоцп.............................................. 2,579 18 6 
General district rate—establishment charges and 
suspense account ............................................. 2,500 0 0 
Sundry огейїїөгв................................................ 15,509 15 10 
Consumers' deposit account q . 251 17 7 
Balance at credit of revenue account 51 8 0 
Balance at credit of net revenue account 4118 7 8 
Union Bank of London overdraft........................-.. 47,773 8 5 
Surplus segnet 8,664 0 9 
| £234,534 16 0 
Or. Assets. £ в. d. 
Capital acceunt—amount expended for works 212,588 15 9 
Costs of issue, etc., capitalised ................. ке ай 9,216 0 0 
Stores, etc., on hand ....................... .......... — 1,145 14 2 
Debtors for current supplied ................................. 11,557 14 4 
Sundry dsbte ss uss Verne end rna Ego 422 17 11 
Electrical engineer— petty cash in hand .................. 5 15 10 
£234,534 16 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units. . 2,510,876 
Quantity Public lamps .............................. 480,962 2 
ld Tem 8 545,055 } 1,810, 587 
e Private consumers by meter ........ ... 986,572 
Quantity used on work . .. 175,968 
Total quantity accounted for .. . . 1,986, 555 
Quantity not accounted fol . 324, 521 
Total maximum supply demanded (kilowatts) ............... 1,683 
Number of public lamps : 386 arcs, 24 incandescents, 


GLASGOW TELEPHONES. 


The following is the first annual report by the Com- 
mittee on Telephone Service to the Corporation of the city 
of Glasgow : | 

The Telephone Committee beg to submit to the Corporation the 
accounts of the telephone department for the year 1901-2. The system 


was formally inaugurated on Sept. 1 last, consequently the portion of 
the accounts dealing with revenue is only for a period of nine months : 


Revenue and Erpeuditure. 


Gross revenue from rentals for the period from Sept. 1, £ s. d. 
1901, to May 31, 190⸗ẽꝙy . : 2 4 
Terminal fees received from National Telephone 
Company, per Postmaster-General .................... 12115 3 
Qnis rH 2,195 14 10 
Total revenues sen £28,171 15 5 
Working ex penditure . q 9,869 9 103 
/// ·wwm⅛· ! ]ð2ͤ obo IX dnte ir £18,502 35 63 
out of which the following requirements had to be 
met: interest on loans, £2,680. 5s. 2d. ; sinkin 
fund, £1,960; terminal fees paid to National 
Telephone Company, per  Postmaster-General, 
/ y Мый es edt ads 5,486 14 3 
leaving а balance f £12,815 9 34 


which is dealt with as follows: proportion of prepaid rentals, applic- 
able to year 1902-3, carried to suspense account, £12,417. ls. 5d. ; 
surplus for the year 1901.2 carried forward, £398. 7s. 104d. It will 
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be seen from this that the amount of terminal fees received from the 
National Telephone Company is £121. 16s. 3d., as against £846. 
9s. 1d. paid by the department to the company. | 

Borrowing Powers. —Borrowing powers authorised under Section 2 (2) 
of the Telegraph Act, 1899 : 


1. Оп April 12, 1900....................................... КУО £120,000 


Ue OW POs Т9, 1902 15502 ⁰⁰ ыйын sds Sa Bernas 100,000 
Total borrowing powers authorised . 220,000 
Deduct amount of sinking fund for year to May 31, 1902 ... 1,960 
Net amount of borrowing powers as at May 51, 1902 ......... 218,040 
Amount borrowed and not repaid as at May 31, 1902 ......... 172,240 


Amount of unexhausted borrowing powers as at May 31, 1902 £45,600 


Capital Erpenditure aud Work Егесшей. —The capital expenditure 
during the year just ended has amounted to £126,302. 17s. 6d. Adding 
the capital expenditure of £66,390. 16s. 9d. for the previous year 
endin May 31, 1901, there is a total capital expenditure of £192,693. 
14s. 3d. The capital expenditure for the past year has been incurred 
not only in providing accommodation for working lines, but in makin 
ample provision of underground ducts for fature use, so as to avoi 
the neoessity of an early reopening of streets. Further, in order to 
facilitate distribution and to provide for connecting subscribers 
economically later on, as well as to minimise jointing, cables have 
been laid containing a much larger number of pairs of wires than 
are required at present. Other works ha ve also been extended. In the 
following statement the first column gives the work that was 
originally estimated for, and the second column the work which, at 


May 31, had actually been executed : 
Original scheme. Actually executed. 


Completed instruments to 


be provided 5,250. 5,479. 
Partially completed lines 1,200. 9,787. 
Switchboard accomnioda- 

rr 6,050 lines 7,060 lines. 
Number of pairs of cable 

hi. oM 6,450. 14,572. . 
Mileage of pairs of wires 

in cables .................. 4,938 miles. 11,061 miles. 
Length oftrenching ...... 22 miles. 94 miles. 
Number of pipes going out 

of exchanges ............ 52. 126. 
еу of pipes going 

out of exchanges......... 6,900 pairs of wires. 27,000 pairs of wires. 
Length of pipes ............ 52 miles. 1044 miles. 
Length of underground 

Gable оао erae жеде 31 miles 1133 miles. 
Number of ground poles... 2,326. 691. 

T roof standards 456. 228. 


The original scheme, involving an estimated expenditure of £121,000, 
provided for overhead distribution everywhere, but in the centre 
of Glasgow subscribers have been served by taking branches of 
cable underground into their buildings in the same way as 
gas and water pipes. It was originally intended to serve the 
suburbs by means of overhead routes, but, in view of the 
large number of subscribers offering in all directions, it was decided 
that these routes should be put underground, consequently under- 
ground routes have been laid to Clydebank, Rutherglen, Shettle- 
ston, Bishopbriggs, Cathcart, Pollokshaws, Langside, Orosshill, and 
between Lenzie and Kirkintilloch. This has led to a considerably 
increased outlay, but full benefit will be reaped hereafter in the shape 
of reduced maintenance charges. As the greater and more expensive part 
of the work has now been executed, construction expenditure will soon be 
on а reduced scale, and new subscribers will be joined up at a considerably 
lower average cost. The main underground routes yet to be completed 
are those to Bearsden, Milngavie, Giffnock, Clarkston, Busby, and 
Cambuslang. The contract with the British Insulated Wire Company 
for underground work has been practically completed, and the whole 
of the outside work is now being performed by the department’s own 
staff. The following switch-rooms have been opened: Central ; 
Western, Hillhead ; Clydebank ; Maryhill ; Springburn ; Shettleston ; 
Bridgeton ; Queen's Park; Kinning Park; Govan. Аз soon as way- 
leave and engineering arrangements are completed, the following 
switch-rooms will be opened: Milngavie and Bearsden ; Kirkintilloch 
ае Cambuslang; Rutherglen; Clarkston, Giffnock, and 

usby. 

ee and Traffe.—The service generally has proved acceptable 
to subscribers. This is apparent from the rapidity with which new 
orders have been received. There are, however, certain improvements 
to be effected, which, when completed, will increase the efficiency of 
the service. The rapid development of the system, due to the great 
increase in orders and the cagerness for early connection exhibited by 
subscribers, have crcated certain conditions which would not have 
obtained had the execution of the work been extended over a 
longer period of time. Traffic through the Corporation exchange 
has been brisk from the commencement, and has lately become 
very heavy, especially at the Central, Bridgeton, and Kinning 
Park switch-rooms. The number of local messages (counting a con- 
nection as one message only) is now at the rate of 10,000,000 per 
annum. As the annual exchange rentals revenue, plus the local tolls 
and public telephone receipts, amount to £25,668, the average cost of 
each connection to the subscriber is 624. If each connection were 
counted as two messages (which is the more usual practice), the cost 
per message would be only ‘3ld. The Corporation exchange is also 
largely used for trunk connections, there being in use 36 junctions to 
the Post Office, as well as one line for the transmission and receipt of 
telegrams by telephone. 


Сай Offices. —Oall offices for the general publie and subscribers have 


been opened at various places throughout the city, including the 
principal post offices. The committee intend to further extend the 
number of these call offices, во as to afford the greatest benefit to the 


general public. | 

General Remarks.—It may be interesting to refer to the fact that 
all the plant employed by the telephone department is manufactured 
in Great Britain, except the subscribers’ instruments and a certain 
portion of the overhead wire. The switchboards are entirely British, 
and that at the central exchange is the largest multiple switchboard 
ever manufactured in this country. The 5,494 instruments connected 
are subscribed for by 4,697 persons and firms; of these, 2,059 have 
never been telephone subscribers before. About 1,700 orders still 
remain to be executed. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formules should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

507. By using a three-wire system of supply it is generally stated that 
a saving of about 20 per cent. of the copper required in the mains 
is effected. Does this saving more than cover the increased cost 
of the balancers, etc., bc and the extra complication 
involved in the working *—J. C. R. 


508. An armature is former-wound, having the coils so arranged that 
by having a loop from the centre of the coil it can be connected 
up to either 400 or 200 volts. The two halves of each ooil in this 
instance are connected in parallel for 200 volts. When the arma- 
ture was being tested, it heated considerably without apparent 
cause. Would this undue temperature rise be attributable to any 
induction between the two halves of each coil, seeing that the 
outer half encircles the inner half ?—W. F. 8. 


ANSWERS. 


Question No. 501.—The diagram represents the rail-return system of an 
existing electric tramway, ABCD. А new tramway, DE FO, is 
about to be constructed, and a further line, D H, is contemplated. 


The fall of potential is measured at A, and from D to A the dro 
is found te be six volts. The distances A-B, B-C, C-D are eac 
one mile. The distanee from D to H is two miles. It is desired 
to avoid the cost of a return feeder, but if D H be added to 
A BC D, the total fall of potential in the return will probably be 
10 volts, which is three volts in excess of the Board of Trade 
limit measured over the greatest length of continuous line, com- 
mencing at the measuring point, A. How can the desired end 
b» attained? If the tramway D E F C be fed independently of 
theother tramways from a battery sub-station at Q in such a manner 
that the return current flows in a direction opposite and against 
the return current in the rails, ABC D, in the portion marked 
C D, would the result be to reduce the fall of potential between 
D and A? If not, why not! 

Answer to No. 501 (awarded Ts. 6d.). — The method 
suggested for reducing the drop would certainly aet in 
the desired direction, but since the load on the circuit, 
ABCDH, would not bear any constant relation to that 
on the circuit, DEF C, the compensating effect would 
necessarily vary considerably. When the currents used in 
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the two circuits were 


ual, the current, and consequently 
the drop, in the part D C would be zero, and then the 
drop from А to Н would probably be under the necessary 
seven volts, but should the current in DEF C fall con- 
siderably whilst that in АВС DH remained the same, the 
drop in D C would be considerable, and the total drop from 
А to Н might exceed seven volta. 

Another way of reducing the drop without the use of 
return feeders consists in inserting one or more series- 
wound boosters in the rail circuit itself, as suggested by 
Mr. Kapp (Zlektrotechnische Zeitschrift, Jan. 2, 1902), and 
shown diagrammatically in Fig. 1. For each such booster 
the rail must be cut at two points, À and B, which 
must be separated by а greater distance than that 
between the first and last wheels of the longest car. 
The blank piece of rail, thus (electrieally) cut out, is 
connected to the two poles of the booster through 
resistances, R and Ri, sufficient ta prevent the machine 
becoming short-circuited during the passage of a car. 
Supposing one such booster were employed, it would have 
to be wound for a voltage equal to the excess of the 
maximum actual drop in the rails above the permissible 
seven volts—.e, it should give three or four volts in the 
ease under consideration, and should be placed about mid- 
way between А and Н. The booster would be driven by 
а small motor connected between the trolley line and the 
rail. Such a booster has the effect of raising the voltage of 
the rail at the point where it is inserted to approximately 
the value it has at the far end of the line, and the drop for 
the rest of the return circuit then commences once more at 
that value, the total difference in voltage between thé two 
ends of the line being thus reduced by the amount of the 


be passed through a booster at C and the E.M.F. raised 
six volts ; if then there was another six-volt drop between 
C and the station, the 5 of the Board of 
Trade would be fully met, for, measured from A to Н, 
the drop is only six volts. Actually there may be a 
12-volt drop, but as the potential is raised six volte 
at C the drop measured from C to H is only six. 
This system is perfectly legitimate, and is not а way of 
dodging the Act. This is evident if we consider the lines 
as belonging to two distinct companies, and connected at 
C: one company might have its generating station situated 
at С, and would then clearly be entitled to a seven-volt 
drop between Н and С; then if the second company had 
its power-house at A, it would also be justified in having a 
seven-volt drop between C and A. These are the conditions 
which would obtain if & negative booster wero placed at C, 
and therefore its use is perfectly legitimate. This is the 
method of overeoming the excess drop which would prob- 
ably be found to be the cheapest both as regards first cost, 
maintenance, and working expenses. | 
The method proposed of having а sub-station at Q is 
practical, but would be very expensive in every way. In 
the first place, the equipment of the station would be very 
great; the cost of the battcry is a serious item. Then to 
charge this, either a separate pair of mains, carrying a 
current of a higher E.M.F., would have to be run from the 
power-house, or, if the charging current be taken from the 
overhead wires, a positive booster would have to be put 
down in the sub-station, as it is impossible to charge the 
battery at 500 volts and then to get 500 volts from it 
afterwards. This positive booster would cost as much as 
the negative booster before referred to. The expenses of 
running and upkeep would also be heavy, as a battery is 
is not an easy thing to keep in order, especially when, as 
is the case in tramway work, the demands upon it are very 
varied, and at times it may be subjected to heavy over- 
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booster volts. The motor-booster would be quite a small 
affair, and would require little, if any, attention. The only 
serious objection to this method is the possibility of some- 
what powerful earth currents being set up at the points 
where the booster is connected to the rail, for a difference 
of several volts exists there within a distance of a few 
yards. If, however, the line passes through open country, 
where the ground is free from gas or water pipes, this would 
be of little importance. This method has hardly been put 
to a practical test as yet, and, failing that, it would 
probably be safer to use the well-tried method of 
return feeders, with or without boosters, in spite of its 
expense.—Q. 

Answer to No. 501 (awarded Ts. 6d.).—As stated in the 
question, the Board of Trade requirement is that the total 


loading, while the inevitable loss in charging must also be 
taken into account. 

Assuming, however, that this battery sub-station is 
adopted, the currents from A and Q will assimilate at D 
and C-——that is, if there is no demand for current between 
D and C, and there is, say, 40 amperes flowing in the rail 
between Н and D due to the station а& A, and at the same 
time there is à current of 40 amperes flowing in the rails 
between Q and C due to the sub-station Q, no current will 
flow between D and C, but that from the H D rail will 
flow into the battery, and that from the E C rail will flow 
into the À station, and so tend to reduce the drop from 
Н to A. If the two currents are not equal in amounts, 
then the whole of the smaller current will be assimilated, 


fall of potential measured along the greatest length of con- 
tinuous line sball not exceed seven volts. The length of 
line is immaterial. It is therefore evident that with the 
advent of long-distance tramways the difficulty raised in 
the question must continually be experienced. To comply 
with the requirements of the Board of Trade, the usual 
expedient adopted is to employ a negative booster. This 
piece of apparatus was fully described in these columns in 
1899, and it will therefore be unnecessary to do more than 
briefly state the function of this booster now. As all elec- 
trical engineers are aware, the object of a booster is to raise 
the E M.F. of a current; generally this is done for the 
purposes of battery charging, or other kindred reasons, but 
the same method may be used with the return current of а 
tramway installation. "Taking the same diagram, supposing 
itis found that with usual working conditions there is a 


drop of six volts between H and C, the return current might 


and the balance of the larger one will take its true path. 
The question is eie by the fact that there may be 
trams on all parts of the system, then those between D 
and C will be fed partly from A and partly from Q; the 
currents will still assimilate а: C and D in proportion to 
the values. For the theory of assimilation of currents, the 
student cannot do better than refer to Chapters 17 and 18 
of Weymouth’s “ Drum Armatures and Commutators." 

It must also be borne in mind that the case might arise 
when no cars were running on section D E F C, while 
section A BC D H was fully loaded ; this might be caused 
by a breakdown on the first-named section, or from other 
cause. Should such a case arise, there would be a 10-volt 
drop between H and A; with a negative booster, unless 
the booster itself broke down, therc could never be а dro 
of more than six volts. From the points of view, then, of 
lower first cost, cheaper working, lower maintenance 
charges, higher efficiency, and greater reliability, it would 
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be far more advisable to insert a negative booster than 

to erect a battery sub-station at Q.—M. 

Question Мо. 502. —A dynamo may be considered as a machine for 
creating & differénce of potential. Assume that the dynamo 
under consideration is completely insulated from earth. Is it 
correct to assume that the negative pole is at carth potential ? 

Answer to No. 502 (awarded 7s. 6d.).—Under these 
circumstances the potential taken up by each pole 
relatively to the earth depends simply on the electro- 
static capacities of the two poles with respect to earth. 

The actual metallic terminal piece connected to each 

сунаса pole may be pondere as forming one coating 

of а condenser of which the earth (the walls of the 
room, ete.) forms the other coating and the air or other 
insulation between forms the dielectric (Fig. 1). The 
capacity of the condenser thus formed at each pole 
depends simply on the superficial area of the terminal, 
and inversely on its distance from the surrounding objects 
connected to earth. The potential difference, V, existing 
between the two coatings of a condenser is given by the 


expression V = в, where К is the capacity of the con- 


denser and Q is the quantity of electricity (coulombs) which 


has passed into it. 


* — 


— 


Еіс. 1. 


Now, in the ease given the quantity of electricity flowing 
out of the dynamo positive pole to charge the + condenser 
must equal that flowing in at the negative pole to charge 
the — condenser, во that Q has the same value for both tho 
terminal condensers. 


If V, = the Р.Р. existing between the + pole and earth. 


K, = the capacity of the + pole to earth. : 

І К, RS » » C». y » 

Then V, V, = the potential difference existing between 
the dynamo + and - poles; and 


V = Q н V, = Q . 
1 K, 2 2 j 2 
Vy К. 
so that v, K, : 
or, the potential differences between the respective poles 
and earth are inversely as their capacities. If both poles 


are alike and similarly situated, во that they have the same 
capacity, they will both be at the same potential difference 
from earth—the negative pole being lower than earth 
potential by an amount equal to half the dynamo volts, 


and the positive pole being the same amount above earth . 


potentidk It would only be in case the negative pole had 
a very much larger capacity than the positive pole that the 
negative pole potential would approach that of earth, 
assuming complete insulation.—Q. 


Answer to No. 502 (awarded 78. 6d.)—' This problem 
can be solved by а method givea in Clerk Maxwell’s 
“ Electricity and Magnetism,” vol. i., Section 87. Maxwell 
defines the capacity of & conductor as its charge when its 
own potential is unity and that of all the other conductors 
is zero. He shows that the charge /i on any conductor 
whese potential is v, may be written in the form 


71 = Куут + Kig 2 + Kig 58 + 


where KI. i is the capacity of the given conductor accord- 
ing to the above definition; v, v, . . . the potentials of 
neighbouring conductors, and KI. „ K,., . . . are constant 


Sphere. 


coefficients called coefficients of induction. Now let v 
be the potential difference between the terminals of the 
[ишо under consideration, and let v, and v, be the 
lute potentials of the two terminals, then 
0р — vi = v. 

We have supposed v, to be the + terminal, so that if we 
joined tbe terminals a current would flow from it towards 
the other. Let K,., be the capacity of the positive terminal 
and of all mains in connection with it, апа let K,., be 
the coefficient of electrostatic induction between the two 
terminals and the masses of metal at the same potential 


in connection with them, then the quantity, q,, of electricity 


in this main will be given by 
m = Күлө, Es 
Similarly, for the ether terminal we shall have 
da = Kv + K. 1 vi 
Now, since the electrostatic capacity of the earth is 


practically infinite as compared with that of either of the 
mains, we must therefore have 


41 + ф = 0. 
Hence, from the above equations, 
(Kl. i + Ka) bi + (K,., + KI. 2) v, = O. 


Ya K,., + Kan 
11 2˙2 12 T Rz.) 
KI. i + Ke. T 


Ua = — T-——— 73x — . 

2 K.I. I K + K + Key 
Theoretically, at least K,.,, Ky Kl. and K,., can be 
calculated, and hence v, and v, are determined in terms of 
the voltage of the dynamo. Clerk Maxwell proves that 
KI. is positive and K,, is negative, but KI. j is always 


numerically greater than K,.,, and hence v, can never be 


ay oe poles are absolutely insulated from the earth.— 


Answer to No. 502 (awarded 5s.).—In statical electricity 
it is a well-known fact that a quantity of one kind of elec- 
trification cannot be caused to exist without, at the same 
time, an equal quantity of the к ae kind is produced— 
that is, if a quantity of positive electrification is generated, 
at the same time an equal quantity of negative electrifica- 
tion is generated. nsider the case of а Wimshurst 
machine. The handle is rotated—mechanical work being 
done, thereby causing one knob to be made positive, the 
other negative. (The machine is supposed to be completely 
insulated.) Now, suppose а metal ball is completely 
insulated from the earth and unelectrified. А charged 
sphere (charged -- say) is brought near. The immediate 
effect on the ball is to attract — electrification to the side 
nearest the sphere and repel + to the side opposite. Now, 
as the charge on the ball was zero to commence with, the 
+ and — charges induced are evidently equal in quantity. 
If the ball is connected to earth for a moment, the sphere 
being retained in its former place, the + elettrification 
disappears, and the ball has now a negative charge. Lastly, 
if the sphere be now removed, the - electrification 
disappears on the ball being earthed. 

If instead of one ball two metal balls had been used 
thus, first touch the balls together and bring up the 
charged sphere in such a way as to charge one ball +, the 
other —. Now separate the balls, then take away the 
The balls, being insulatgd, retain their respective 
charges of + and — electrification. A spark may be 
passed between them or a wire heated by connecting it 
between them. In short, work may be done by the dis- 
charge. If now, the balls are put together, and the 
operations are repeated, more work is performed. This 
work is the outcome of the work done in moving the 
sphere. By work of a mechauical nature we therefore obtain 
electrical work. This, however, is the funetion of a dynamo. 

Suppose the dynamo to be insulated and run on open circuit, 
equal quantities of + and — electrification are generated, as 
in the case of the balls. (That is on the assumption that no 
charge was imparted to the dynamo at the commencement, 
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which charge, however, it would be unable to retain for an 
time). Therefore, assuming the machine to be тшше. 
the negative pole is as much below zero potential as the 
positive is above, tbe rotation of the machine maintaining 
such difference as exists. If the machine ceases to rotate, 
all chargg-vanishes. The fact that the + pole is as much 
above zéro—that is, earth—potential as the — pole is 
below, may be proved by connecting an electrostatic volt- 
meter between the respective poles and earth. If the 
negative pole of the machine is earthed, the + will rise to 
the potential of the machine. 

The effect is exactly the same in the case of a dynamo as 
in the case of a battery. A few experiments can easily be 
tried by means of a well-insulated battery and an electro- 
static voltmeter. I myself once, whilst experimenting with 
an electrostatic voltmeter and a 100-volt battery, acci- 
dentally dropped one wire on to a concrete floor, which 
wire was joined to one pole of the voltmeter. The other 
pole being joined to the battery, I observed the deflection 
on the voltmeter to be about half the potential of the 
battery. 

The only difference that exists in the case of a machine 
working on lead is that part of the work being done in 
rotating the dynamo is disappearing in electrical work in 
the circuit, but the fact that the + pole is as much above as 
the - pole is below earth potential in a well-insulated 
machine is unaltered.—T. T. 


Answer to No. 502 (awarded 5s.).—It is usually assumed 
that the potential of the earth is zero, and that the negative 
pole of а dynamo is as much below as the positive pole is 
&bove zero. То say the earth is at zero potential is a 
convention by which we are enabled to explain certain 
electrical phenomena. Generally, when two points having 
a potential difference are joined by a conductor, a current 
passes; we might then at first expect that on connecting 
either the positive or the negative pole to earth a current 
would be obtained. It must, however, be remembered that 
to get a current we must have a circuit; if, then, the 
dynamo is completely insulated and only one pole is con- 
nected to earth, no current passes, as the circuit is incom- 
plete. Suppose, however, some part of the dynamo to be 
earthed, by conngting the brushes one at a time to 
earth, one at least, and perhaps both, would show a 
potential difference. By taking difference of potential 
between each pole and earth we are enabled to obtain 
the insulation resistance of a plant whilst running. We 
are correct, according to theory, in assuming that the 
earth is at zero potential, because if the positive and 
negative terminals of a dynamo or a battery are connected 
to earth a current flows. This current has its direction 
from the positive pole to earth and from earth to the 
negative pole; the enormous capacity of the earth not 
being appreciably affected by the equalisation. This 
theory is used to explain away the difficulty there is in 
imagining the number of earth currents that at one time 
were supposed to be passing from point to point through 
the earth: —M. M. 


LEGAL INTELLIGENCE. 


AN ELECTRIC LIGHTING CONTRACT. 


In the Westminster County Court on ot last, his Honour Judge 
Woodfall tried a case in which the London Electric Supply Company 
and the National Electric Free Wiring Company sued Messrs. Greenberg 
and Lake, of Peckham, to recover the sum of £10. 2s. 8d. in respect 
of the use of an electric installation supplied and fitted to their order. 

According to the evidence called on behalf of the plaintiffs’ case, 
it арры] that in the latter part of the year 1899 the defendants 
entered into a written apntract with the respective companies for the 
wiring of the premises and the installation and supply of electric 
light, and for the first year the accounts were paid in due course, but 
at the expiration of that time the defendants commenced to make 
complaints as to the supply of light, and requested that the arc lampe 
оц Де the shop should be removed. That was done, but the 20-c.p. 
lanfps inside the premises were left. According to the terms of the 
contract, the defendants agreed to pay the rent of the free wiring and 
fittings for a period of five years, but since the expiration of the first 
year they had declined to pay enything, although they had retained 
the fittings on the premises, and were in a position to make use of 
them. 

The defence was that time after time the light failed, and that con- 
sequently the plaintiffs were requested to remove the arc lamps from 


10f the Manx Chancery Court, approved an agreement 


outside the shop. They never did anything to put the installation in 
order, and as a result it was quite useless, and the defendants refused 
to pay for it. 

n giving judgment His Honour said the case involved a somewhat 
important point as to contract, and he (the judge) had come to the 
conclusion that the plaintiffs in having removed the arc lamps and 
the meter had been parties to a recision of the contract, and that being 
so there would be judgment for the defendants with costs, but he 
would grant а stay of execution for three weeks pending notice of 


appeal. 


ISLE OF MAN TRAMWAYS. 


, Sitting at Douglas, in chambers, on Tuesday, Sir James Gell, judge 
between the 
liquidators of the Isle of Man Tramways and Electric Power Company 
and Mr. Schenk (London), the purchaser of the compeny's system of 
electric tramways, for an extension of the date of the completion of the 
sale to Nov. 14 next. Mr. Schenk has paid a further deposit of £20,000, 
making a total deposit lodged in court of £50,200, all forfeitable in case 
of non-completion. The liquidator works the undertaking to Aug. 18 
for the benefit of the company, Mr. Schenck paying 5 per cent. interest 
on the purchase money from that date to the completion of the sale. 


SPEED OF TRAMCARS. 


Four drivers of the Blackpool Corporation trams were on the 11th 
inst. charged at Blackpool with furiously driving tramcars. 

The Chief Constable stated that he had reccived numerous com- 
laints as to the excessive speed of the cars, and in consequence he 
ad placed officers in plain clothes on the road to watch and time them. 

The pek set out that the cars must not travel ata greater rate than 
eight miles an hour, whereas the defendants on tne 6th inst. were seen 
in Station-road, South Shore, travelling at the rate of 12 or 13 miles 
an hour. 

The Chairman of the Bench observed that his experience was that 
the eará went too fast, while another magistrate, and an alderman, 
gave it as his opinion that the trams went altogether too slow. 

One of the defendants stated that if they went too slow they were 
reported to the manager, and if they went quick to make up for delay 
and stoppages they were reported by the police. 

The defendants were each ordered to pay costs, 


B 


COMPANIES’ MEETINGS AND REPORTS, 


METROPOLITAN DISTRICT RAILWAY. 


The ordinary half.yearly general meeting of shareholders in the 
Metropolitan District Railway ric pa was held on the 7th inst. at 
the Westminster Palace Hotel, S. W., Mr. R. W. Perks, M.P., in the 
chair. 

The Chairman, in moving a resolution to adopt the report, said 
our оу had seriously suffered, and was suffering, from the com- 
petition of the Central London Railway and the London United Tram- 
ways in the West-end of London. Не complained that railway 
companies were saddled with liabilities for vibration, while the London 
United Trams were exempt altogether from the parliamentary obliga» 
tion. Also, the railway company were unable to pay any dividend at 
all upon their ordinary stock, and at present nothing on their prefer. 
ences, wero charged very high rates and taxes, while the tramway 
company, who had monopolised the roads in the West-end of 
London, and were paying remarkably handsome dividends, paid 
nothing whatever towards the local rates. The electrical engineers of 
the Underground Electrical Company were rapidly proceeding with 
the electrification of the Ealing and Harrow line, which they hoped to 
open for electrical traction before the end of the present year. The 
Undereround Electric Railways Company of London, Limited —which 
was known previously by the name of the Metropolitan District 
Traction Confpany—had very largely increased its capital—from 
£1,000,000 to £5,000,000. The Electrical Company had now acquired 
the whole of the land at Lots-road, Chelsea, required for the power- 
house. Statutory powers had been taken to extend that power-house, 
and now, instead of generating power to the extent of 10,000 kw. or 
15,000 kw., it would generate electrical power up to the capacity of 
60,000 kw., and was being pushed on now with very great vigour. 
The difficulty with the Corporation of Chelsea and the Corporation of 
Kensington had been finally surmounted, and contracts had been made 
for the laying of cables in the streets between Lots-road and Earl's 
Court. Two experimental trains for use at once on the Ealing and 
South Harrow line had been ordered. Опе was being built by the 
Brush Electrical Engineering Company, Limited, and one by the British 
Thomson-Houston Company. The Brompton and Piccadilly-circus 
Railway had been originally promoted by independent parties, but 
with the moral assistance of the District Company. Subsequently the 
District Railway became interested as the one-third proprietor practi- 
cally of that undertaking, and power was obtained to subscribe 
£200,000 to that undertaking. They did not propose to exercise that 
power, and would not be shareholders to any extent in the Brompton 
undertaking. That company had already provided all its capital, 
and did not need the assistance. The directors thought that 
the Brompton and Piccadilly-circus line would be а valuable 
feeder to this railway, and with the exception, probably, of 
the Sloane-strect Station, it would not be a competitor, The 
directors thought that it was rather unfortunate that a combina- 
tion with which Messrs. Morgans's house was so closely identified, who | 
were tryiny to take possession of one of the main metropolitan routes 
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and to knock the bottom, if they could, out of the revenue of the District 
Railway and other railways, should instruct their counsel to say to a 
arliamentary committee that they were their deadly competitors. The 
ааа would do their very utmost to persuade Parliament that the 
other railway was not required, and that it would be а great financial 
fiasco should it be sanctioned. In reply to a question, the chairman 
said the old arrangement with regard to the power-house was that it 
was going to cost £400,000, and this Company would have had the 
tof leasing it at 5 per cent., which would have been £20,000 a year. 

ow, however, the power-house was going to cost £1,250,000, and, of 
course, they could not pay interest upon that amount, and therefore 
they would take their current either at eost or at an arbitration price. 
The Board had decided to abolish the omnibuses which were formerly 
run by the Company, as the directors considered that they did not pay. 

The report was adopted. 


BAKER STREET AND WATERLOO RAILWAY. 


The half-yearly general meeting of the shareholders of the Baker- 
street and Waterloo Railway Company was held on the 7th inst. at 
Hamilton House, Victoria-embankment, E.C., Mr. Theodore Julius 
Hare (chairman of the Company) presiding. 

The Chairman said during the half-year the sum of £66,011 had 
been spent on capital account; of this £42,590 was spent in the last 
three months of the half-year. The transfer of the construction con- 
tracts to the Metropolitan District Electric Traction Company only 
took place on March 7, and some little time had to elapee before the 
suspended works could be restarted, so that practically only three 
months' work was comprised in the half-year. The estimate of expen- 


diture up to Dec. 31 next, including land, would be £175,000. The |: 


works were being pushed on as rapidly as possible, and satisfactory 
progress was being made. Between Baker-street and Waterloo there 
was, in the double line, about six miles of single tunnel; of this 
only a trifle over 14 miles remained to be constructed, so that it 
might be said that 75 per cent. of the tunnelling between these 
points was finished. At the stations the lift shafts had been completed 

at Waterloo, Piccadilly-circus, and Baker-street, and were about to be 

commenced at Oxford-circus. Staircase shafts at Waterloo and Oxford- 

circus had been sunk. The booking hall at Waterloo had been covered 

in, and was ready for the internal fittings. All the land for the station 

sites from Baker-street to the depót in St. George’s-circus had been 

arranged for, and the Company was in ion, except at Trafalgar- 

square, and here ion would shortly be obtained and the work 
8 The Metropolitan District Electric Traction Company had 

given notice, under the powers of their agreement with this Company, 

that they would supply this Company with electric power at a price 

to he agreed, or, failing ment, to be settled by arbitration. The 

construction contracts and agreements relating thereto had now been 

transferred by the Metropolitan District Electric Traction Company, 

whose capital was £1,000,000, to the Underground Electric Railways 

Company of London, with а subsoribed capital of £5,000,000 sterling. | 
The necessary legal formalities signifying this Company's sanction to the 
transfer were in course of preparation, and Foul be completed, 
shortly. The advantages of the change to this Company were obvious, 
and, as they were informed at the last half-yearly meeting, the 
financiers behind the new company were of the very highest standing, 
and there could be no doubt that anything they undertook would be 
promptly and satisfactorily carried through. They had received 
Interest on their shares up to June 30 last, including all arrears, as 
from Dec. 1, 1900. The Company's Bill had passed the Committee 
of both Houses of Parliatuent, but, owing to its being opposed, together 
with several other Tube Bills, on third reading in the House of 
Commons, it could not now receive the Royal assent until the autumn 
session. Several of the Tube Railway Bills promoted this session 
were opposed in their interests. 

The report was agreed to. 


NORTH METROPOLITAN TRAMW AYS., 


The meeting of this Company was held on Tuesday. 
The Chairman explnined the nature of their negetiations with the 
Metropolitan Electric Tramways, Limited, who propose to work light 
railways in the neighbourh of London. As those lines would be 
in direct communication with the Nerth Metrepolitan tramways, it 
was manifestly to the advantage of all parties concerned that the 
tramway lines should be worked in conjunction with the light 
railways. An arrangement was therefore made between the two com- 
pos under which the Middlesex lines of the North Metropolitan 
n fiti be purehased by the other, subjeet to the о 

of the shareholders and to the consemt of the Board of Trade. By 
this sale the shareholders would receive the present full value of the 
unexpired term of 23 years for which the lines were held. In fulfil. , 
ment of a further part of the arrangement, an Act of Parliament had 
been obtained for the p of electrifying the Middlesex lines, so 
that they might be worked as part of one system with the electric 
light railways in the county. 

The meeting adopted the report and balance-sheet, and unanimously 
agreed to the proposed sale of the tramways. 

Mr. J. Devonshire, the managing director of the Metropolitan 


Electric robs Limited, who have already acquired a controlling 
interest in the North Metropolitan Tramways Company, was elected 
a director of this Company. 


- 
— 


LIVERPOOL OVERHEAD RAILWAY. 


The half-yearly meeting of the Liverpool Overhead Railway Com- 
pany was held on Tuesday at Liverpool. 
Sir William Forwood presided, and said he regretted that the 


) 


ithey would thus gain in deciding w 


the 


gross receipts showed a diminution of £3,508. At the same 
time there had been a saving in expenses of £1,391. Ав to the 
decrease in revenue, there was no doubt they had suffered from 
the competitiot of the Corporation electric tramways, which 
tapped their traffic at several points. Negotiations had been 
going on with the view of extending the line to the Seaforth Station 
of the Lancashire and Yorkshire Railway, and though for the moment 
in abeyance it would have to come sooner or Jater, for the signs of the 
times showed that all the great suburban lines, such as the Liverpool 
and Southport lines and the Garston lines, would have to be worked 
by electricity. The shareholders must not be; discouraged, as he 
believed they had seen the worst of the competition. 
The report was adopted. 


TAFF VALE RAILWAY. 


At the half-yearly meeting of the Taff Vale Railway Company, at 
Bristol, on Tuesday, Mr. R. L. d. Vassall, chairman of the directors 
who presided, referred to threatened competition from tramways, and 
said the Board thought the best way of meeting it was to endeavour, 
if possible, to increase and improve the facilities which they offered to 
the travelling publie, and also to watch and see what was being done 
or would be done Цу other companies for the introduction of electric 
traction on their systems, and being guided by the experience which 

Pether they would or not electrify 
any part of their lines. 


PERTH TRAMWAY. 


On Tuesday an extraordinary general meeting of the shareholders 
of the Perth and District Tramways Company, Limited, was held.in 
the Guildhall, Perth, for the purpose of nsidoring reports by the 
directors on the negotiations between the Town Council of Perth and 
the directors of the Company regarding the proposed transfer of 
the undertaking to the town. Mr. W. S. Ferguson, Pictstonhill, 
presided. The following resolution was unanimously agreed to: 
7 That this meeting approve of the action of the shareholders, and 
resolve to recommend to the directors to ascertain definitely now (1) 
whether the town are to preceed with the negotiation disclosed in the 
report for the purpose of taking over the whole undertaking ty agree- 
ment on the basis hitherto laid down by the directors, and that the 
price be such as to enable them to repay the shareholders 20s. in 
the £; (2) or, failing this, by compulsory purphase by the town of 
rtion within the burgh ; and (3) failing both, whether the town 
would grant a concession of 32 years, formerly applied for, in order 
that tho Company might themselves convert the amways to electric 
traction, taking the supply of electricity from the town, providing ternis 
can be agreed to. . 


NORTH-EASTERN RAILWAY. 


The report of the North-Eastern Railway for the half-year ended 
June 30, 1902, which is to be presented at the ninety-seventh half- 
yearly meeting at York to-day, contains the following paragraph : 
““ТҺе revenue from passenger traffic in the neighbourhood of Newcastle 
having suffered from the competition of tramways, the directors have 
carefu у considered what action should be taken to meet this competi- 
tion. They consider that the best method of meeting it is to increase 
the train service on the lines affected by the, competition, and as they 
cre advised that this can best be done by usipg electric traction, 
they have decided to seek tenders for the eRctrical equipment 
of the lines extending from Newcastle Central to New Bridge- 
street, vid Tynemouth, including the Riverside branch. e 
tenders will received in the month of October next. The 
Bill promoted by the Company has d through both Houses 
of Parliament, and is now awaiting the Royal assent. Before the 
Bill reached the committee stage in the first House, an arrangement 
was arrived at with the Midland, Great Northern, and Great Central 
Companies with reference to the various proposals for railways in the 
Maltby district in South Yorkshire, under which the line proposed 


. by this Company and the Lancashire and Yorkshire Company, with 


slight alterations of route, is to be made by the five companies Jointly. 


In this way it is hoped that the interests of the district and of all the 


railway companies will be served without unnecessary duplication of 
capital expenditure. The Bill provides for vesting the Goole and 
Marshland and Isle of Axholme light railway undertakings in the 
North-Eastern and Lancashire and Yorkshire Companies jeintly.“ 


BELFAST TRAMWAYS. 


The report to be submitted to-day shows а balance at the credit of 
revenue account of £7,401. 18s. 10d., and the directors recommend 
that a dividend be paid at the rate of 54 per cent. de annum, free of 


income tax, which will ahsorb £7,315, and leave £86. 18s. 10d. to be 
carried forward, and having regard to the exceptionally high price of 
fo and other adverse circumstances of the half-year, the directors 


consider tMis dividend satisfactory. The report refers to the City 
Council's proposal for the purchase of the Company's undertaking at 
£380,000. e directors consider that the sum of £445,700, which 
is arrived at by taking the debentures und preferepce shgres at par 
and the ordinary shares at 134, is, in their opinion, a faif price, and 
they would have recommended the shareholders to accept it ; aot пет 
are not prepared to advise the acceptance of the reduced amount of 
£380,000, which would only give the ordinary shgreholders about 
£11 per share. At the same time the directors submit to the share- 
holders a form asking them to answer Yes” or ‘‘ No” to the qups- 
tion: Whether the offer of £380,000 by the Belfast Corporation 
shall be accepted ! "' > 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Calarasi-Stirbey (Roumania).—The Municipality require tenders 
for publicelectric lighting. Tenders by Sept. 3. 

Plymouth.—The Corporation invite tenders for overhead line 
construction, etc., in connection with the tramways. Tenders by 
Aug. 23. See advertisement. 


Reading. —Aivertisements will shortly be issued inviting tenders 
for the execution of the wosks to be comprised in the proposed con- 
tract No. 4 (for overhead work). 

Harrogate.—The Corporation invite tenders for the wiring and 
supply of fittings for the electric lighting at the kursaal, Harrogate. 
Tenders by Aug. 18. See advertiseinent. 


Deptford.—The Metropolitan Asylums Board invite tenders for 
electric firc-alarm installation at the Orchard Small-Pox Hospital. 
Tenders by Aug. 28. See advertisement. 

Huddersfleld. —Tenders are 
wagon, for use on inspection and repair of overhead equipment. 
Tenders by Aug. 18. See advertisement. 


Acorington.—The Watch Committee invite tenders for nine arc 
lamps and pillars. Particulars may be obtained from Mr. H. Gray, 
Electrical Engineer's Office. Tenders hy Aug. 19. 


Edinburgh.—Thie Corporation invite tenders for cast-iron pillar 
boxes for street section fuses. Specification, etc., can ће obtained 
from the Resident Engineer, Dewar-place, Edinburgh. Tenders hv 
Aug. 26. 


Poplar,—The Electricity Committee invite tenders for supply of 
arc Jamp carbons, Specification, &c., may be obtained at the offices 
of the Borough Electrical Engineer, Electricity Works, Glaucus-strect, 
Bromley-by-Bow, E. Tenders by 85th inst. 


Aberdeen.—The City District Lunacy Board invite tenders for an 
electric light iustallation at Kingseat Asylum, Newmachar, Aberdeen- 
shire. Particulars may be obtained from Mr. A. Marshall Mackenzie, 
343, Union-street, Aberdeen. Tenders by Aug. 25. 


Malvern.—The Urban District Council invite tenders for two 
Lancashire boilers (with feed-water heater and pipe work) ; engines, 
alternators, exciters, and switchboard ; high and low tension con- 
centric cables ; and transformers. Tenders by Aug. 23. See advertise- 
ment. 


Valparaiso. — The ка ашу are inviting tenders for electric 

lighting and tramways. e understand that particulars may be 

obtained from the Chilian Consul. Tenders by Sept. 1. The Govern- 

3 also propose to lay a cable between Punta-Arenas and Puerto- 
ontt. 


Launceston (Tasmania)— The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
ра transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories Tenders by Sept. 15. See 
advertisement. 


Rugby. The Urban District Council invite tenders for the su ply 
, and erection of one 150-kw. and one 60-kw. high-speed steam alter- 

nators, three-phase, switchboard, underground mains, arc lamps, 
public incandescent lamps, etc., and meters. Tenders by Aug. 20. 
See advertisement. 


Bexley.—The Electric Lighting and Traction Committee invite 
tenders for permanent way, bonding, overhead equipment, car bodies, 
trucks, dnd electrical equipment. Specification, ete., can be obtained 
from Messrs. Mordey and Dawharn, 82, Victoria-street, Westminster. 
Tenders by Sept. 4. 

West Ham. The Council are inviting tenders for steam, exhaust, 
feya-water, and drain piping, water softener, steam traps and 

rators, and circulating and аір pumps, discharge piping, water 
rifier, and vapour pipes for the electricity works. Tenders by 
ept. 2. See advertisement. | 

Bristol—The Electrical Committee invite tenders for foundations, 
culverts, subways, etc., at the Avonbank electricity works. Specifica- 
tion, etc., may be seen and obtained at the offices of Mr. H. Faraday 
Proctor, A. M. I. C. E., M. I. E. E., city electrical engineer, Temple Back, 
Bristol. Tenders by 12 noon on 28th inst. 


Iford.—The Urban District Council invite tenders for a combined 
track watering and sweeping car on maximum traction truek with 
complete electrical equipment. Specification, etc., may be obtained 
at the offices of Mr. John W. Benton, clerk to the Council, Town 
Hall, Ilford. Tenders hy 12 noon on Aug. 19. 


Bury (Lanos.).—The Tramways Committee invite tenders for 


supply and delivery of raiis and fishplates : fishbolts and nuts, ticbars ; 
points and crossings ; and sole or anchor plates. Specifications, ete., 
can be obtained on Аро ion at the office оф. Arthur W. Bradley, 
borapgh engincer and surveyor. Tenders by 28th inst. 


Donoaster.—The Corporation invite tenders for the supply, 
delivery, and fixing of an ejector condenser plant, with all necessary 
pumps, piping, cte., at the Corporation electricity works, Doncaster. 

articulars may be obtained from Mr. W. Wyld, borough electrical 
engineer, Grey Friars-road, Doncaster. Tenders by Aug. 28. 


Newport (Mon.).—The Asylum Visiting Committee invite tenders 
for electric generating plant and electrical wiring and fitting for the 
proposed new lunatic asylum at Caerleon, Mon. Specifications, ete., 
can be seen at Мг. A. J. Wood's offices, 22, Surrey-street, Victoria- 
embankment, W.C., and obtained from the Borough Engineer. 
Tenders by Aug. 20. 

West Hartlepool The Corporation invite tenders for supply, 
delivery, and erection complete of additional steam and exhaust 


invited for a motor-driven tower 


| pipes, feed-pipes and feed-pump, and all necessary drain-pipes. 


pecifieation, etc., can be obtained from Mr. H. F. Frederichs, 
borough electrical engineer, Electricity Works, Burn-road, West 
Hartlepeol. Tenders by Aug. 20. 


Swansea. The Council invite tenders for the whole or portions of 
the following: supplying and laying telephone conduits and cables. 
erecting telephone poles, standards, arms, etc., fixing subscribers’ 
instruments, the supply of creosoted telephone poles, insulators, 
wooden arms, ironwork, galvanised iron arm bolts, nuts, and washers, 
wire, batteries, instruments, switchboards, etc. Tenders by Sept. 1. 
See advertisement. 


Newoastle-on- Tyne. The Directors of the North-Eastern Railway 
Company invite tenders for the complete clectrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
Lourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 


Madrid.—The Public Works Department invite tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years. А pre- 
liminary deposit of 3,368 pesctas and a final deposit of 16,844 pesetas 
is required, also the repayment of 3,189 pesetas and interest to the 
Sociedad del Tranvia del Este for preparation of thescheme. Particulars 
may be obtained from the above. ‘Tenders by Aug 26. 


BristoL—'The Board of Guardians invite tenders for supply of 
boilers and electric wiring and fittings, etc., for their infirma 
proposed to be erected for the accommodation of about 875 sic 
patients at Stapleton. Specification, etc., can be obtained from 
Mr. J. J. Simpson, clerk, St. Peters Hospital, Bristol. Contract 


No. 2 will be for the electric wiring. electric tittings, electric bells and 


telephones, and electric motors. No. 3 will be for the supply and 
erection of Lancashire steam boilers, economiser, steam-pipes, pumps, 
heating apparatus, hot-water mains and services, hydrants, laundry 
machinery, kitchen fittings, etc. Tenders by Sept. 10. 


Christianja.—A dispatch has been received at the Board of Trade, 
through the Foreign Office, from his Majesty's Consul-General at 
Christiania, reporting that tenders will be received up to 12 noon on 
the 18th instant for the supply of solder tin to the Norwegian State 
Telegraph Departınent. Specitications, and conditions of tender may 
be inspected at the Technical Department of the Board of Telegraphs, 
Christiania, and also on application to the Inspector of Telegraphs at 
Trondhjem, Bergen, Stavanger, and Arendal, daily between the hours 
of 12 and 1. Apart from the usual Customs duties, a preference of 
from 10 to 15 per cent. is given to native manufacturers. 


Shanghai.—The Board of Trade have received through the Foreign 
Office, from H.M. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity — 
as follows: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now propared to receive 
proposals for the lighting of the concessions by electrieity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. 


Leicester.—The Tramways Committee invite tenders for electric 
tramway works and materials, under the following sections, each com- 
prising a separate contract. For supply and delivery of steel girder 
tramway rails and fishplates ; supply and delivery of bolts, nuts, and 
tiebars ; supply and delivery of points, crossings, and special track 
work ; supply and delivery of stoneware pipes and conduits ; supply 
and laying of feeder cables, telephone and test wires, and supply and 
delivery of roadway frames and covers ; supply and erection of over- 
head electrical equipment, and the supply of copper bonds ; supply 
and erection at the power station of steam-raising plant ; supply and 
erection at the power station of engines, generators, battery, boosters, 
switehboard, overhead travelling crane, etc. ; supply and delivery of 
electric tramcars. Specification, etc., may be obtained at the office of 
Мг. E. George Mawbey, M. I. C. E., engineer, Town Hall, Leicester. 
Tenders by Sept. 3. 


Selangor (Malay States).—The Crown Agents for the Colonies 
invite tenders for certain plant and materials in connection with 
the electricity supply scheme for the town of Koala Lumpur, in 
the protected native state of Selangor, Federated Malay States: 
(Contract A, Section 1) supply, delivery, and erection of a gene- 
rating station, consisting of two 600-h. p. high-pressure turbines, with 
pipes, two 400-kw. three-phase alternators, switchboard, and sundries, 
(Section 2) The supply, delivery, and erection of a sub-station plant, 
consisting of three 150-kw. motor-generators, two balancers, switch- 
boards, and sundries. (Contract В, Section 3) The supply and deli- 
very f.o.b. at a European port of steel poles, cross-arms, insulators, 
copper wire, &c., for the high-pressure transmission line. (Contract C, 
Section 4) The supply and delivery f.o.b. at a European port of arc 
lamps, iron posts, controlling apparatus, incandescent lamps and 
fittings. Tenders may be sent in for any or all of above three con- 
tracts. Specifications, drawings, general conditions, and forms of 
tender may be obtained from the Crown Agents for the Colonies, 
Downing-street, London, S.W., on and after 7th inst., on payment 
of £2 for Contract A, £1 for Contract B, and £1 for Contract C. 
Sealed tenders, endorsed ‘‘Selangor Electric Lighting Contract, 
and addressed to the Crown Agents for the Colonies, are to be deli- 
vercd at Downing-street, London, S.W., by 12 noon on Aug. 21. АП 
information regarding above contracts is to be obtained from Messrs} 
Preece and Cardew, 8, Queen Anne's-gate, S.W. 
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RESULTS OF TENDERS. 


Newport (Mon.).—The tender of Mr. Krauss, Bristol, has been 
accepted for the work of reconstruction of the éxisting tramlines at 
£33,000 

w —The Town Council have 1 the tender of the 
m Thomson-Houston Company, at £5,996, for the supply of 11 

ramcars. 


8 oor.—The Urban District Council have accepted the 
tender of the Electricity Supply р for lighting the blocks, 
tunnel, aud Merringtou-lane-road, at £2. 58. per lamp per annum. 


Elmton-with-Creswell.—The Parish Council have accepted the 
tender of J. Davis and Son (Derby), Limited, All Saints, Derby, for 
the supply and erection of plant for the distribution of electricity 
for lighting the villages, at £590. 10s. 


Dewsbury.-—The Town Council have accepted the tender of the 
Klein Engineering Company, Manchester, for the construction of a 
vooling tower at the electricity works, and that of Clay, Henriques, and 
Mis Saville Town, for the supply of the piping required for the 
above. 


Nuneaton.—The Urban District Council have accepted the tender 
of tlie British Westinghouse Electric and Manufacturing Company for 
the supply and erection of 20 arc lamp columns, with brackets, ete. 
A number of other tenders have been sealed for the supply of street- 
lighting cables, private lighting cables, joint-boxes, and compounds. 


Southport.—The Corperation have accepted the following tenders 
in connection with the equipment of thé new tramline: British 
Thomson-Houston Company, section boxes, £65. 3s. 5d.; Electric 
Tramwa pud: Company, electrical equipment, £73. 10s. 8d.; 
Hadfield and Co., points and crossings, £235. 5s. Tho special fittings 
will be purchased from the makers of the most suitable patterns. 


Bradford.—Tho Corporation have recently accepted the following f 


tenders: Collinson Bros., Aldermanbury, Bradford, wiring the new 
Corporation conditioning house: G. A. Steinthal, Piccadilly, Bradford, 
wiring the new Corporation fire station ; Easton and Co., Erith, Kent, 
converting the town hall passenger lift trom hydraulic into electric 
power; British Thomson-Houston Company, Rugby, half-yearly 
supply of incandescent lamps ; Cole, Marchent, and Morley, Prospect 
Foundry, Bradford, supply of exhaust steam oil separators for the 
Corporation new electricity generating station. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board have accepted the following tenders 
for the supply, delivery, erection, and construction of (Section A) 
three 500-kw. steam-driven, direct-coupled three-phase alternators, 
etc. ; and (B) three 50-kw. steam-driven direct-coupled continuous- 
current exciters, etc. Contract No. 4 (Section A), Dick, Kerr, and Co., 
110, Cannon.street, E.C.. with Yates and Thom engines ; (B) J. P. 
Hall, and Co., Oldham, with Belliss and Morcom engines. Contract 
No. 5 (permanent way) has not yet been settled. 


Kinfauns Castle (N.B.).—The following tenders have been received 
for tlie supplying and erection of an electric lighting plant at Kinfauns 
Castle, N.B., to the specification of the consulting engineer, Mr. 
Morgan Williams, M. I. C. E.: E. Scott and Mountain, Newcastle-on- 
Tyne, £2,360. 10s.; Middleton and Townsend, Edinburgh, (^) £2,295. 
5в. 6d., (^) £2,190; Macaulay, Clarke, and Maclaren, Glasgow, (/ 
£2,090. 15s., (^) £2,040. 158., (c) £2,020. 15s., (7) £2,036. 15s.; 
Lowdon Bros., Dundee, (^) £2,058. 19s. 6d., (^) £2,008. 19s. 6d.; 
Mavor and Coulson, Glasgow, (a) £2,079. 5s., (^) £1,939. 5s. (accepted). 


Stockton-on-Tees. —The Town Council have accepted the following 
tenders in connection with the extension of the electricity works: 
(Section 1, one 300-kw. steam generator), J. and Н. McLaren, Leeds ; 
(2, two Lancashire type boilers), Riley Bros., Stockton-on-Tees ; 
(5, one switehboard panel and instruments), Reyrolle and Co., Limited, 
Hebburn-on-Tyne ; (4 and 5, surface condenser and cooling plant—- 
pipework and valves) Worth, Mackenzie and Co., Limited, Stockton. 
on-Tees ; (6, extension feeders), Callender Cable and Construction 
Company, Limited, Belvedere, Kent; (7, mechanical stokers, econo- 
miser and feed pump), has not bcen awarded yet. 


New South Wales.—The schedule of tenders accepted for the | 


supply of telegraph, telephone, and electric light material to the 
Government for the year 1901-2 contains the following items: 1), 

Diercks and Co. Proprietary, Limited, 165 to 169, William-strect, í 
Melbourne, 10 knots four-core multiple submarine cable (conditionally), 

£236. 10в. 6d. per knot; five knots seven-core multiple submarine 

cable (conditionally) £380. 19s. 4d. per knot: five knots 12.core 

multiple submarine cable (conditionally), £592. 5s. per knot. The 

India Rubber, Gutta Percha, and Telegraph Works Company, Limited, 

279, (ieorge-street, Sydney, six miles cross-connecting wire, two con- 

ductors, wool covered, £5. 17s. 10d. per mile; three miles cross. 

connecting wire, three conductors, wool covered, £8. 11s. 6d. per mile. 

Rabone, Feery, and Co., 2574, Georye-street, Sydney, 24 miles of 
26 pairs aerial telephone cable, £318 per mile: 22 miles of 52 pairs 

aerial telephone cable, £476 per mile. D. Diercks and Co. Pro- 

prietary, Limited, 165 to 169, William-street, Melbourne, 24 miles of 
78 pairs metallic return telephone cable, £529. 8s. per mile; 24 miles 
of 52 pairs metallic return telephone cable. £386. 6s.; five miles of 
39 pairs metallic return telephone cable, £324 ; five miles of 26 pairs 

metallic return telephone cable, £243. Siemens Bros. and Co.. 16, 

O'Conuell-street, Sydney, 24 miles of 15 pairs metallic return telephone 

cable, £177 per mile. "The complete list can be seen at this office. 


Lianelly.—We understand that the Insulated Wire Company ure 
now prepared te procced with a scheme of electric light and traction 
for the district. 


weeks ended June 27: total Шеше 
148. 


BUSINESS NOTES. 


TRACTION. 


Wrexham.—The work of laying the tramways is being carried out 
in Bridge-street and Regent-street. 

Margate.—Passengers over the electric tramways on Saturday, 
Sunday, and Monday exceeded 107,000. 

Darlington.—Plans prepared by Messrs. Kennedy and Jenkin, 
showing the various рова. lines of railways, have been approved. 

Batley.—The draft proposed heads of agreement between the 
British Elsctric Traction Con pay апа the Corporation is under 
consideration. 

Audenshaw.—The Board of Trade have granted the District 
Council an extension of time for the completion of the tramway until 
Aug. 9 next year. 

Merthyr.—The proposal of the Merthyr Elęctrio Traction Com- 
pany to increase their rate of speed on the Dowlais and Cefn sections 
of the railway has been agreed to. 

Birkenhead.—The following are the tramway returns for the six 
147,2874 ; passengers carried, 
1,279,326 ; total receipts, £6,364, 14d. 

Keighley.—The Town Council on Tuesday in committee had under 
consideration the question of electric traction for the tramways. No 
decision was arrived at, the discussion being adjourned. 

Darwen.—Alderman J. J. Wilkes, chairman of the Electric Tram- 
ways Committee, in his report speaks highly in favour of the overhead 
trolley system. Мг. Lunn has also submitted a report. 

Birkdale.—The District Council have received a deputation urging 
them to proceed with the laying of the line for the electric car section 
from Weld-road to Grosvenor-road, as contemplated soine time ago. 

West Bromwioh.—The Town Council intend to apply for sanction 
to borrow £10,000 to enable them to carry out extensions at the 
electricity works to meet the increased demand in connection with the 
trams. 

Dewsbury.—The Town Council intend to apply for sayction to 
borrow £2,750 in respect of the purchase of the portion of the 
Dewsbury, Batley, and Birstall Tramway Company's undertaking 
within the borough. 

Southport. —Application is to be made to the Board of Trade for 
sanction to tha borrowing of £16,500 for the purpose ef constructing 
and equipping tramlines in Ash-street, Cemetery-road, Duke-street, 
and Shakespeare-street. 

Wolverhampton.—On Friday the Royal assent was given by com- 
mission to a Bill confirming a provisional order granted by the Board 
of Trade to the Wolverhampton Corporation, authorising extensions of 
the Corporation tramways. 

City and Surrey Electric Railway Co.—At a meeting of the 
shareholders of the City and Surrey Electric Railway Company, 
Limited, on Friday, it was resolved to amalgamate with the National 
Electric Traction Company, Limited. 

Rochdale.—The Board of Trade has declined to sanction the pro- 
posed deviation of the esplanade tramways. The receipts on the 
various routes during the month of July totalled £636. The total 
number of passengers carried was 101,666. 

Wallasey.— With regard to our note last weck on the suggested 
loan of £9,500 for additional plant, we are informed that the matter 
isin the hands of Mr. J. H. Crowther, the Corporation's electrical 
engineer, who designed the whole of the station, car-sheds, etc. 

Twickenham.—The Board of Trade's postponed trial trip through 
Isleworth and Twickenham on the extension of the London United 
Tramway Company came off on Tuesday. The trip proved extremely 
satisfactory, and the line was opened for regular traffic on Wednesday. 


Yarmouth.—On Sunday the electric tramcars had 14,827 and on 
Monday 21,417 passengers. Quite as many were carried on Tuesda 
as on Sunday. Тһе total for the three days exceeded 51,000. Wo 
understand the receipts on Monday amounted to considerably over 
£100. 

Formby.—The BirkdMlo Urban District Council will receive а 
deputation with a view to arranging with the Birkdale Electric 
Traction Company the extension of the electric tramway system from 
Birkdale to Formby, which means direct communication by electric 
cars from Formby to Southport. 

Har: ogate.—The Council propose to scek power in the next session 
by а Bill to provide electric tramways in and for the district of 

arropate, and the borough surveyor and electrical engineer have 
been instructed to prepare a draft and submit the same to the next 
meeting of the Tramways Committec. 

Walsall. — The construction of the permanent way of the new 
tramways is to be commenced immediately. The erection of the 
Gui Shea and depót has already begun, and the borough surveyor 
has been authorised to engage a practical man as clerk of works to 
superintend the construction of the trainway depót. 

Manchester.—On the 12th inst. the vice-chairman of the Tram. 
ways Committee (Mr. W. H. Wainwright) laid the foundation stone 
of the new electric car-shed and offices to be erected at Ardwick for 
the purposes of the municipal tramways. The site is near the Nicholls 
Hospital, and the cost of the buildings is estimated at about, £50,000. 


Coronation.—The procession of illuminated and decorated tramcars 
was a prominent form of celebration at Huddersfield, Hull, Birkenhead, 
and a number of other towns. Mr. J. W. Courtenay, advertising con- 
tractor of the Leeds tramways, has given а number of prizes to those 
drivers and conductors who showed most taste and skill in decorating 
their cars during the coronation festiv&ies, 
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Ashton and Hurst, — The new scheme of electric trams to connect 
Ashton-under-Lyne and Hurst was officially tried and inspected at 
noon on Friday. А double-deck car, lent by the Oldham, Ashton, 
and Hyde Electric Tramway Company, was requisitioned, and the 
Tramways Committee, with the Corporation officials, were driven along 
the route, making a circuit of Hurst urban district. 


Exeter.—The City Council on Aug. 8 were discussing the proposed 
routes for the electric tramways. The special object for which the 
meeting was called—to a resolution asking the Board of Trade’s 
sanction to the purchase of the present trams by the Counoil - could 
not be attained, there not being two-thirds of the members present. 
It was accordingly decided to call the meeting for Sept. 10. 


Waljsend. —On Monday a trial run of one of the trams took place 
on the route between Wallsead and North Shields. The date of the 
Board of Trade trial has not yet been fixed, but is expected to take 
pae shortly. All the cars are fitted with Newall's patent magnetic 

rake, an apparatus to which is ascribed the capability of being able to 
stop а car travelling at the rate of 20 miles an 7 inside 10 yards. 


Quay.—4A plan has been submitted by Messrs. Dick, 
Kerr, and Co. showing three schemes for dealing with the tramway 
track opposite the Commissioners’ gates, and they wished to know 
which the Council desired them to adopt. 
mended that the contractors be instructed that the Council considered 
the lines should be lowered to as near the level of the old road as 
possible. 

Steyning West.—At their next meeting the Rural District 
Council will consider a letter from the British Sleotric Traction Com- 
pany intimating that they understood that the Council would favourably 
consider the offer of a net sum of £22 yearly in connection with the 
tramway scheme so far as it concerned Kingston-by-Sea and Lancing. 
If they did зо, the company expressed their intention of going throug 
those two districts. | i 

South Shields. —At the meeting of the Town Council held on the 
6th inst., it was decided to apply in the next parliamentary session 
for powers for the purpose of working the trams by electric traction. 
Mr. J. H. Cawtlira, chief electrical engineer to the borough, was instructed 
to furnish tho Tramways Committee with a report on the various 
systems of electrical traction adopted at home and abroad, and also to 
prepare estimates for same. 

Solchester.— The Council are discussing in committee the advis- 
ability of at once undertaking the widening of North Bridge. A 
deviation of route pro) by the promoters of the Southend, Brad- 
well, and Colchester light railway scheme was adopted, subject to the 
conditions: (1) that Layer-road where crossed by the line be not 
lowered for the purposes of the bridge over the same ; (2) the span of 
the bridge to be not less than 36ft. in width. 


Hartlepool.—The Hartlepool Electric Tramway Company have 
offered the Town Council to light the town upon much more favour- 
able terms than any outside company, conditional upon the Corpora- 
tion extending the company’s lease of the tramways for a further 
period of seven years, and they have asked the Corporation not to 
complete a contract with any other company until after an interview 
with their directors. The matter is before a committee. 


Sunderland.—On Sunday afternoon, as a tramcar was coming up 
Fawcett-street, one of the overhead trolley wires broke and fell to the 
ground. The driver and the conductor secured and prevented anyone 
touching the wire, and traffic on the section was restored in about half 
an hour. It is estimated that 85,000 people were carried on the Cor- 
poration tramways system on Saturday. The traffic was mainly on 
the Roker section between six and eleven o'clock at night. 


Ayr.—It was reported at the last meeting of Town Council that 
from £2,000 to £3,000 additional beyond the sum authorised by Act 
of Parliament requires to be borrowed to complete the tramways 
undertaking. The additional expenditure has been incurred in 
doubling the line in various places and erecting workmen’s dwellings. 
The town clerk was instructed to communicate with Mr. J ons 
Kennedy, the Corporation’s parliamentary agent, on the subjecc. 


Glossop.—The measurement of the roads between Barton and 
Davyhulme has been forwarded to the syndicate who propose to con- 
struct a system of electrical trainways between Barton Bridge and 
Glossop—a distance of over 15 miles—and an intimation had also been 
given that where the roads were not of sufficient width to allow of the 
necessary space required by the Beard of Trade between the footpaths 


and the tramlines, the syndicate would have to purchase the land 


required at their own oost. 


Blackpool —The receipts from the promenade and Lytham road 
routes for July, 1900, when 14. stages were in operation, were 
24,855. 5s. Zd., and the receipts for the same month this year, with 
а minimum fare of 2d., were £4,284. 19s. 14., a decrease of 
£538. 4s. 1d. The decrease is attributed, not to the increased fare, but 
to the falling off in the number of visitors, but probably the loss 
would have been less if 1d, fares had prevailed, as there would have 
been an increase in the local receipts. 


Bury.—The overhead tramway system has been adopted by the 
Town Council. The request made by the Johnson-Lundell Electric 
Traction Company, Limited, for an extension of time in which to lay 
down an experimental line in Bury to demonstrate their system has 
been re , and а special meeting of the Council will be held early in 
September for the purpose of passing a resolution requiring the Bury, 
Rochdale, apd Oldham Tramways Company to sell as much of their 
undertaking as lies within the borough. 

Oldham.—The Tramways Committee are trying for one month 
stopping places on the circular route. It is stated that the committee 
are unable to maintain a reasonable time-table owing to the large 
number of times the cars were stopped on this route. The longest 
distance between any two of the proposed stopping places is 250 


reaching effect upon the tramway problem of the Midland city. 
Council are inclined to listen to the Electric Traction Company owing 
to the fact that some of the existing leases have 10 years to run, 
the citizens, їп general, appear not at all satisfied with a prospect of 
losing the control of the tramways when they were practically within 
their grasp. 


The committee recom- 4 


of reconstruction. 
f carried numbered 2,024,188, and the receipts were £12,500. A new 
gong is being placed on the cars. 
with traversing jacks, by means of which a car can be raised in a few 
minutes in case of accident, and anything underneath taken out. 


yards. The ave power used in running a car is about 24 h.p., but 
it takes about 50 h.p. to 60 h.p. to start a car, and thus great wear 
and tear is entailed on the cars and motors. 

Croydon.—4At a recent meeting of the County Council a report 
from the Tramways Committee was adopted, in which it was recom- 
mended that Mr. Edward F. Morgan, the borough road surveyor 
(formerly in the surveyor's department at Reading), should be voted 
200 guineas in recognition of the very able way and the great care and 
attention which he has given to the laying-out of the track. Alder- 
man Sir Fredk. Edridge, the chairman of the committee, has also 
piso presented Mr. Morgan with a handsome timepiece, suitably 
inscribed. 

Birmingham.—The fact that the British Electric Traction Com- 
pany have secured a controlling voice in the management of the affairs 
of the City of Birmingham Tramways Company is likely to have a Lid 

e 


but 


South Lancashire Tramways Co.—This company announce 
that, subject to satisfactory arrangements being come to with the local 


authorities as to street widenings not yet completed, the Bolton, 
Leigh, Atherton, and Tyldesley sections of the s 
for traffic at the end of A t. 
station is to be ready. The 


m will be opened 
By that time the central generating 
lton Corporation have recently extended 
their Daubhill service so as to connect with the company's lines, and 
through communication will thus be provided from Bolton to Atherton, 


Tyldesley, and Leigh. 


Swinton and Pendlebury.—At the last meeting of the Urban 
District Council the clerk reported that he had written to the rud 
the 


of the Salford Corporation tramways, asking the probable date o 
substitution of electric for horse traction on the Swinton and Pendle- 
bury tramways, and had received a reply to the effect that everything 


ible was being done to come to some conclusion with the Manchester 


Carriage and Tramways Company in regard to the purchase of the 
Swinton and Pendlehury liues, but he regre 
progressing very slowly. The Salford Corporation were losing a con- 
siderable sum every day by the horse cars. 


tted that matters were 


Burnley.—The tramway 


rofits from March 1, 1901, to March 51, 
1902, were £5,234. 17s. 


gross. This amount compares with 


£7,000 formerly earned by the tramway company in the later years 
of its existence, which must be taken as satisfactory, as out of the 


13 months under review the tramways were not working five on account 
For the four months of the new year the passengers 


It has also been decided to fit them 


Staffordshire.—The award of Mr. Ernest Moon, K.C., in the 


matter of the South Staffordshire light railways order is as follows— 

viz. : That the British Electric ji 

entitled to use the paving, metalling, and other material excavated by 

them from roads in the urban district of Bilston, in the manner 

and for the purpose in and for which it was proved that such paving, 

metalling, and other material was used by the said oompany, and that 
y 


raction Company, Limited, were 


such paving, metalling, and other material was applied by the said 


company in or towards the reinstating of the roads in question in this 
reference. 


Each party to bear their own costs of the reference.” 


Cardiff.—The receipts from the Corporation electric tramways on 
Monday amounted to £485. 6s. 2d., as against £500—the largest 


amount ever taken in Cardiff in one day—on Coronation Day. On 


Monday, however, 54 electrie cars were on service, compared with 
48 on Coronation Day. The precise number of the passengers on 
Monday has not yet m ascertained, but though the fares include 
2d. route tickets, Mr. Ellis (the electrical engineer) states that the 
receipts taken represent over 100,000 passengers. The great bulk of 
them were conveyed over the Roath route, but owing chiefly to the 
great attraction at the Cardiff Arms Park, the traffic in the centre of 
the town itself was exceptionally heavy. 

Mirfield.—At the last meeting of the District Council it was 
reported that on the шош Friday the deputation appointed by the 
Council had attended Huddersfield, апа met the Tramways Com- 
mittee, The deputation asked the Corporation when they were pre- 

red to lay the tramways from Bradley to Mirfield. The deputation put 

efore them this issue: whether they would lay the tramlines them- 
selves or let the British Electric Traction Company do so. The Trac- 
tion Company were quite willing to put down the rails if the Сог. 

oration would surrender their power. Since then the Corporation 

ad been over the roadway from Bradley to Mirfield, and would give 
the Council an answer in about a fortnight's time. 

Worcester.—A special meeting of the City Council was held on 
Tuesday to deal with certain matters with reference to the DE, of 
the lines for the conversion of the trams to electric traction. The 
Streets Committee reported that they recommended that the British 
Electric Traction Company be asked to construct double lines where- 
ever it was possible, and upon this request drawings had been prepared 
by the company's engineer providing for double lines in the centre of 
the city at an additional cost of £3,000, and making a total of 
£100,000. After much discussion, an amendment was agreed to by 


a large majority adopting a system of single lines in the centre of the 


streets, and asking the tramway company to submit amended plans. 
Leeds.—The receipts on the tramways on Bank Holiday amounted 
to £1,565, on Sunday to £583, and on Saturday to £1,053, making 
a total of £3,201. On Bank Holiday a year ago the takings were 
£1,183, 6s. 7d., on the preceding Sunday they were £495. 128. 10d., 
and on the Saturday 8908. 188. 6d., making a total for the three days 
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the first aid” examination of the St. John's Ambulance Associa- 
tion. The proposed extension of the present Dingle route to Garston 
will come before the Tramway Committee in the course of the next 
few weeks. The first section of the South Lancashire tramway 
system, which connects the city of Liverpool with the town of Prescot 
and St. Helens, was opened for nger traffio on June 24, and has 
since been in daily operation. the returns of traffic have been com- 
pleted from the opening until the 6th inst. They show. that during 
these 44 days the total number of sg carried was 176,194 
being an average of over 4,000 per day, wet and fine, Sunday and 
Saturday. The trams have been in special favour during holiday 
times, and some of these details are worth citing. The returns 
for the three days of the Coronation festivities in June were as 
follows: Thursday, June 26, 7,178 passengers; Friday, June 27, 
7,567 passengers ; Saturday, June 28, 5,165 еш ese fi 

large as they are, were far exceeded on Monday, Aug. 4, Bank Holiday, 
when no fewer than 9,088 passengers travelled on the trams between 
Liverpool and St. Helens. The receipts have also been 3 
The weekly average has risen as high as 56:624. per саг mile; another 
week it was 23°69d. per car mile. The explanation of these notable 
returns із no doubt the cheapness of the transit and the frequency of 
the service. 

Manchester Tramways. —The accounts of the Corporation Tram- 
way Committee for the year ended March 31, 1902, give the traffic 
returns from June 7, 1901, and show a total car mileage of 1,851,126, 
a total of 23,590,288 passengers in the 10 months. e total receipts 
amount to £91,619. 8s. 4d., the average per car mile being 12°00. 
It will be recalled that the committee operated the Upper Brook-street 
and Regent.road routes by horse traction for а short period, and the 
percentage is shown as: electric traction, 12:20 ; horse traction, 9°79. 
On the entire 10 months’ working the gross profits £33,196. 16e. 10d., 
on total revenue of £111,307. 12s. 7d. To this profit is added bank 
interest, £3,289. 14s. 3d., and surplus account transferred, £15,548. 
2s. 1d., making £50,034. 13s. 2d. available. This amount was applied 
as under: interest on mortgage debt, £17,086. бз. 1d. ; sinking fund, 
£678. 12s. Id.; instalment of loans, £1,669. 14e. 10d. ; contribution 
in relief of the rates, £20,000; reserve, renewals, and depreciation 
account, £10,600; a total of £60,034. 15s. 2d. The total operating 
expenses are shown ss 8'10 per car mile. The committee state 
that during the year they have had an inistrative staff, offices, 
car-shed accommodation, cars, and equipments available for a much 
larger system than that which has been in operation, and consequently 
the expenses per car mile have been greater during the present year 
than they will be in future. As the tramway system is extended tho 
operating expenses per car mile will gradually decrease. About 1,000 
workmen have been employed on.the permanent way during the year. 
The Corporation is new equipping with its own staff the additional 
lines on the system. The committee have secured 11 acres of land 
for the erection of & car-shed, repairing works, and depótin Hyde-road. 
The Manchester tramway system, with its 150 miles of track, is con- 
nected with 4 much larger system of tramways, aggregating probably 
some 500 miles of track, consequently there is no doubt that in the 
future the committee will be called upon to deal with apod difficult 
problems as to interchange of traffic in connection with this larger 
system of tramways. 


— 


of £2,622. 17s. 11d. The amount taken on the Roundhay route on 
Monday, exclusive of the Street-lane serviae, was £386. 3e. 1d. The 
Tramways Traffic Committee have recommended that a line should be 
made connecting New Market-street and New York-street, so as to 
enable outgoing cars for York-road and Beckett-street to proceed with- 
out being under the necessity of waiting at the end of the single line 
in Duncan.street. 

Deptford.—The Borough Council have agreed to receive a deputa- 
tion from the committee recently formed to further the object of tram-. 
way development in Deptford. The Highways Committee of the 
London County Council after considering the resolution passed by this 
Council inviting the County Couneil to consider the desirability of 
formulating a scheme for the construction of tramways between the 
Lower-road, the Broadway, and Lewisham, have replicd that it is 
not advisable that either of the proposals should be adopted at the 
present time, as the construction of a double line of tramways along 
either of the routes would involve extensive and costly street widen- 
ings, and certain railway bridges would have to be reconstructed. The 
proposals stand now deferred sine di». 


Aocidents.—A collision occurred at Levenshulme, but no passengers 
were reported ipjured ; the driver, however, was cut about the head 
with falling glass. On Saturday a child was run over by a car and 
killed at St. Helens. A fatal tramcar accident occurred at Chatham 
on Monday to а тап in charge of an ambulance van. At Newcastle а 
man, whilst crossing the line, was knocked down by a osr and received 
such injury as necessitated his removal to the central police station in 
order to have it attended to. Abbo Isward was riding a petroleum- 
driven motor tricycle in Paris on Tuesday and crashed into an electric 
tramcar, which was travelling at a rapid rate. The Abbe fell from 
his machine and rolled under the car, which crushed him badly. He 
was taken to a hospital, but died soon after admission. 


Devonport.—In the Station-square at St. Budeaux on the 12th 
inst., Mr. J. C. Tozer, chairman ot Devonport Corporation Tramways 
Committee, performed the ceremony of breaking the ground," and 
thereby inaugurated the extension of tram ways in various parts of the 
borough. Не said the contract for the new lines, which Messrs. 
Griffiths, of London, had secured, was £37,000, while the cost of the 
line from the station to Saltash-passage was estimated at £15,000. 
The best engineer had been engaged for the construction of the lines, 
and he was sure Mr. Chadwell had the confidence of the committee 
who employed him. They had also established electricity works at a 
cost of £80,000, and they were assured that after the first year's 
working, under the chairmanship of Mr. Smith, there would be a 
slight profit for the benefit of the ratepayers. 


Hove.—The Joint Committee on Trains yesterday recommended to 
the Town Council the preparation of a Bill for next session of Parlia- · 
ment for obtaining powers to construct tramways, etc. Three routes 
are recommended, one of the most important of which is to be from 
Hove Station through the centre of the town to the front, with а 
terminus in Waterloo-street, close to the lawns and sea-wall. It is 
estimated that the total capital expenditure on the overhead system 
would be £103,700, and on the part open conduit system £149,700. 
The capital expenditure for private supply to 15,000 8-c.p. lamps 
would be an additional £11,400. The estimated receipts and total 
expenses show a profit of £3,636 per annum on the overhead system 
and only £866 per annum on the conduit system, the latter amount 
being insufficient to provide for contingencies. The estimated receipts 
and expenses for private electricity supply show a profit of £816 per 
annum with 15,000 lamps connccted. 

Newport (Mon.). — On Tuesday the erection of the new power 
station, and the consequent electrical equipment of the tramways, was 
discussed. Good progress is being made in the erection of standards 
in the outlying and suburban parts of the borough for the electric 
traction and the eonsequent disappearance of horse trams, and when 
the main streets are reached this arrangement will be varied to cross 
supports held in place by wall brackets. We understand. that the 
tenders received for the reconstruction of the tramway lines so as to 
make them suitable for electric traction, and for carrying out other 
work in connection with the change of system in order to expedite 
the incoming of the new era of electricity, show a very great saving of 
capital expenditure as compared with the F estimate upon 
which the outlay had been formally calculated. For the work which 
was covered by the tenders received the parliamentary estimate was 
something like £63,000, whereas the tenders provisionally accepted 
only amount to about £43,000 to £45,000. 


Light Railways.—The latest parliamentary papers contain the 
Light Railway Commissioners’ order, modified and confirmed by the 
Board of Trade, authorising the construction of light railways in the 
urban districts of Rishton, Clayton-le-Moors, Great Harwood, and 
Padiham, the rural districts of Clitheroe and Burnley, and the 
parishes or townships of Read, Simonstone, and Whalley, and (under 
certain conditions) ın the county borough of Blackburn. The Board 
of Trade have, after modifications, confirmed the following light rail- 
way orders made by the Light Railway Commissioners: Llanelly and 
District Light Railway Order, 1902, authorising the construction of 
light railways in the urban district of Llanelly and the rural district 
of Llanelly, in the county of Carmarthen; Vale of Rheidol Light 
Railway (Amendment) Order, 1902, authorising the construction and 
working as a light railway, under the Light Railways Acts, 1896, of 
the railway authorised by the Vale of Rheidol (Light) Railway Act, 
1897, and amending the Vale of Rheidol} Light Railway (Aberayron 
Extension) Order, 1898. The Colne Town Council have received an 
intimation that the amended order of the light railway had been con- 
firmed by the Board of Trade on July 25. There isa further amend- 
ment, however, before the authorities affecting the taking over of the 
line to Trawden. 

Liverpool — Forty-three district inspectors, ticket examiners 
drivers, and conductors of the Cosporstion tramways have passed, 


LIGHTING AND GENERAL. 


Goring.— A local company propose to apply for powers for lighting 
Goring and Streatley. 

Pacific Cable.—The Royal assent lras been given to the Pacific 
Cable Amendment Bill. 

Peterhead.—The Town Council are determined to oppose the 
Electric Supply Corporation. 

Colchester. —The Council have ordered 150 Nernst lamps from the 
Electrica! Company, Limited. | 

Batley.—Mr. F. О. Kirby has been engaged for two months to 
assist in the borough surveyor's office. { 

Berwiok.—The Urban Electric Supply Company will commence to 
lay an installation as early as possible. 

King’s Norton.—The Council are advertising for leasing their 
powers under the electric lighting order. 

Hove.—Reference to the proposal of the Town Council to promote a 
Bill for electrity supply will be found elsewhere. 

Frome.—Application will be made for sanction to borrow £20,000 
for electricity works. Mr. Medhurst is the consulting engineer. 

Durham.—The Corporation have received £685. 7s. 10d. from the 
Electric Power Distribution Company on account of street repairs. 

Wakefield. —The City Council have resolved to apply for sanction 
to borrow a further sum of £15,000 for electricity wor 8 

Brentford.— The question of gas and electric light fittinga for the 
new workhouse has been referred toa small committee of the Guardians, 

Dewsbury.—An enquiry will be held shoitly into the application 
to borrow an additional £10,000 for extension of the electricity works, 

Salisbury.—The consideration of the tenders of the gas company 
and the electric company has been postponed until the October 
nieeting. 

Barnstaple.—The Town Council have decided to borrow £21,600 
from the Ecclesiastical] Commissioners for the purposes of the electric 
lighting scheme. 

Stroud.—A small committee has been appointed by the Urban 
District Council to consider the question of electric lighting, tram . 
ways, and power. 

Grantham.—The Telephone Committee have entered into negotia- 
tions preliminary to the establishment of the proposed municipal 
telephone system. 
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Ossett. — The General Purposes Committee have engaged an 


engineer to report upon the subject of a refuse destractor and electric, 


lighting installation. 

Oldham.—The Town Council have decided to apply to the Post- 
master-General for a license to carry on telephone business within the 
Oldham exchange area. 

Rugby.—Mr. A. A. G. Malet has held an enquiry into the applica- 
tion of the Urban District Council for sanction to borrow £9,000 for 
electric lighting purposes. 

Ashton.—At a meeting of the Building Committee of the Guardians, 
two sub-committees were appointed to deal with the question of the 
water supply and electricity. 

Sleaford.—The Urban District Council have resolvod to extend the 
electric cable through New Quarrington, to light the extensive foundry 
erected by Messrs. Hempstead. 

General Electric Co.—The Company's premises, the scene of the 
Queen Victoria-street fire, are being fitted with steel-wire ladders, 
reaching from the street to the top floor. 

Sheffield.—The Great Central Railway are about to construct a 
siding from their main line to the new electric power station at 
Neepsend at a cost to the company of £1,210. 

Birkenhead.—The application of residents at Egerton-park with 
reference to the proposed laying of electricit supply mains in, under, 
and along the roads in the park has been refused. 

Louth.—4A committee ів preparing з detailed report upon a proposal 
to establish electrical works for providing light and power. The sum 
proposed to be expended upon the undeitakipg is £10,000. 

Deptford.— The Council have informed the London County Council 
that they are in favour of the reintroduction of the London County 
Council's Electric Supply Bill into Parliament next session. 

Bradford.—The Technical Instruction Committee propose that 
Mr. H. Bohle, of Birmingham, be appointed lecturer at the technical 
college in electrical engineering, at a salary of £200 a year. 

Darlington.—The electric lighting mains are to be extended from 
Grange-road, along Polam Plantation, and the salary of Mr. J. R. P. 
Dann, borough electrical engineer, is to be increased by £50 per 
annum. 

Carnarvonshire.—The County Council have referred to a committee 
Mr. Assheton Smith's спра for а provisional order enabling 
him to supply electric light to Portdinorwie, Dinorwic Quarries, and 
district. 

Chesterfield.—At Tuesday's, meeting of the Town Council reference 
was made to the progress of the electric lighting of the town, dnd it 
was said there need be no fear of the rates being called on to aid the 
committec. 

Heywood, —The loss on the electric lighting account amounts to 
£149. 16s. As the works have only supplied current for six months 
the committee have decided to carry this deficiency forward to next 
year's account, 

Tonbridge. The surveyor's plan showing the proposed waterway 
from the Medway to the electricity works, and the proposed depót, has 
been referred to з committee. The surveyor estimates the cost of the 
works at £577. 

Hartlepool.— We understand that the Town Council have approved 
the draft agreement with the Northern Counties Electrical Supply 
Company for the supply of current for publie, private, and power 
purposes within the borough. 


Brierley Hil.—The District Council are asking the Midland 


Electric Power Company if they would be ready to provide elec- 
tricity for lighting the district in the coming winter season, and 
upon what terms they would supply current. 


Моја. —The Urban District Council have resolved to accept the offer 
of the National Electric Wire Company to prepare and submit a pre- 
Uminary report upon the cost of lighting the town with electricity, 
and as to a suitable site for the central station. 

Bangor.—The electrical engineer (Mr. Price White) in his report 
for the month of June stated that there had been 48 per cent. increase 
in the number of units sold, and that 155 lamps had been added, 
making a total connected up to the end of month 7,145. 

Swinton.—The Lancashjre Electric Power Company will commence 
operations in a few wecks, and expect to be able to supply the district 
with eurrent (on terms already placed before the Council) not later 
than the commencement of the lighting season of 1903. 

Ogwen.—The District Council have consented to Mr. Assheton 
Smith's application for a provis:onal order for the purpose of supply- 
ing electricity for lighting and other purposes to the parish of Pentir, 
exoept so much as is included in the Bangor electric light area. 

Beverley.—The Town Council have decided, as the Local Govern- 
ment Board have sanctioned the borrowing of £17,784 for electric 
ligbting pur „to confer with Edmundsons' Corporation as to the 

‘terms on which they will be prepared to instal and carry on the works. 

Hereford.—The Eleotrio Lighting Committee in their last report 
state that the current sold during the quarter ending at Midsummer 
amounted to 17,912 units, as compared with 12,557 units in the 
corresponding quarter of last year, yielding a revenue of £580. 9s. 7d., 
as compared with a revenue of £241. 5s. 9d. in the corresponding 
quarter of 1901. : 

Faroham. -The Council have sealed an agreement re the Ports. 
mouth municipal telephone. The privilege rent is 53. 2d. per mile of 
20 to 30 poles, instead of ls. per pole as previously paid by the 
National Telephone Company. The lines on the quay will be under- 
ground, and that the Corporation will carry a portion of the electric 
supply wires on their poles. 

Dalton.— Messrs. Upperton and Co., London, have notified to the 
Council that it is intended, on behalf of a company to be formed, to 
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apply, on or before Dec. 21 next, to the Board of Trade for a pro- 
visional order under the Electric Lighting Acts of 1882 to 1890, to 
supply electricity for all public and private purposes within the 
urban district of Dalton-in-Furness. 

Maidstone.—The Urban District Council have adopted a report 
by the Electric Light Committee recommending that the mains be 
extended up the Bower Mount-road from the London-road at an esti- 
‘mated cost of £275 ; and that the electrio light be installed at the 
gardener's cottage, Brenchley Gardens, and the caretaker's room, 
public lavatories, and market buildings. 


Cleckheaton.—The District Council have appointed Mr. Albert 
Pickeragill, chief assistant electrical engineer to the пен рату Сот- 
poration, engineer to the District Council. There were 104 applicants 
for the post, and the commencing salary is £200 a year. An enquiry 
is to be held with reference to the Council's application for sanction 
to borrow a further sum of £6,000 for electricity purposes. 


Felixstowe.—A proposal to offer the electrical supply company 
the sum of £7,000 for their works, and that they should pay the 
Council 6 per cent. interest in that amount for 25 years, has been 
post ned. The Council would collect the revenue of the business, 
anding over the balance after deducting the interest. If extension of 
the business was necesshry, the decision was to rest with the Council. 


Clayton.—At the monthly meeting of the Clayton-le-Moors Distriet 
Council a letter was read from Messrs. Tahourdins and Hitchcock, 
stating that the undertakers of the Rishton, Great Harwood, and 
Clayton-le-Moors electric lighting order were unable to comply with 
Section 99 of the order, and asking the local authorities to take over 
oe of the order, and purchase the andertaking for the sum of 

150. 

Canadian Arch.—The Canadian Arch was for the second time lit 
up with Nernst lamps on the 9th, 10th, and 11th inst., by the Elec- 
trical Company, Limited, 122-124, Charing Cross-road, W.C. Six 
hundred Nernst lamps of the one-ampere size were used, and the result 
for the second time proved to be a huge success. The makers and 
their English representatives deserve the high comments heard from 
all who saw the sllnmiuation: 


Caerphilly.—The District Council are consulting Mr. Hill, the 
general manager of the South Wales Electrical Power Company, on 
their electrie lighting order. The company can su ply the Council 
with electrical power for distribution generally at lád. per unit for a 
limit of 100,000 units, and there is a possibility that their mains 
from Treforest will be laid across the mountain and thence through 
the Aber Valley to Llanbradach. 

Redruth.—The Urban Electric Supply Cempany, who are pre- 
ing the Camborne-Redruth tramway, and are engaged to light 
ruth with electricity, havc been making strenuous efforts to complete 

their work. Two engines have been put into position, one of which 
will be sufficient to give light to Redruth. The four cars have also 
come to hand. It is rumoured that officials are confident of having 


the tramway at work early in September. 


Hull.—At the meeting of the local Chamber of Commerce on Tuesda 
а communication was read with respect to the provision of undergroun 
к саһ]ев to certain large centres in the country. ; 
Dumonlin moved {һа& the attention of the Postmaster-General be 
called to tho fact that it was necessary that Hull, as one of the 
principal ports in the kingdom, should also have an underground 
telegraph service. The motion was carried. 

City of London Union.—At the last meeting of the Board plans 
and specifications by Mr. Adrian Collins for lighting the infirmary by 
electricity were approved. The estimated cost of the work is £1,500. 
The Local Government Board will be asked to sanction the Guardians 
inviting tegders from the following three firms: Messrs. Pinching and 
Walton, Messrs. Lund, and the General Electric Lighting Company, 
without in the first instance advertising for sealed tenders. 

Loughborough.—The Rural District Council have received a com- 
munication from the Notts and Derbyshire Electrical Power Company 
pointing ont that the company would be prepared, if the Council 
thought advisable, to pay the cost for the Council to lay the mains for 
the supply of electricity for motive power, and would assist the Council 
in obtaining a provisional order. A representative of the company 
has beon invited to attend a meeting of the Council to further consider 
the matter. 

Frimley.—It will be remembered that about three years ago the 
Council considered the question of the electric lighting of the district, 
and engaged an expert to report. Sir Edwin Markham, the governor 
of the Royal Military College, has now recommended the electric 
ighting of the eee and if the Government will take the electricity 
for lighting the colleges and the Deep Cut Barracks, the Council 
would have a good customer. The Council will, therefore, further 
consider the matter. 

Broughty Ferry. Considerable progress has now been made in 
laying the cables for the electric light. The construction company 
havc a large staff of workmen employed, and the concrete footway on 
the south sidé of East Brook-street has been broken up and the electric 
channel laid. In East Castle-street the cable has been laid and a 
portion of the footway filled in. The buildings at the gasworks are 
now well forward. The Town Council have decided to erect 12 are 
lamps iu the streets. 


* 


Cardiff. —The ооп intend to apply for powers to enable 
them to hire out or sell motors. The electrical engineer's plans for 
the lighting of streets from tlie tramway pillars in the place of the pillars 
now used have been approved by the committee, and the work will 
now be carried out. Steps are being taken to comply with an appli- 
cation from tenants on the Bute Estate both for power and light. It 
is stated that every street in which cables have been laid will be 
electrically lighted before the coming winter opens, The work ig 
being pushed forward energetically, 
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Whitby.—The Postmaster-General has agreed to provide a telegraph 
office at North-road post office, and has applied for sanction to erect 
a big telegraph pole there. The erection of such a pole is thought by 
the Council to be a hideous thing, and an eyesore to the district, and 
they suggest that a wire be put underground. 

Glasgow.—The last report of the Committee on Telephone Service 
states that on July 29 the number of instruments applied for was 
7,658, and that the number of subscribers at present connected with 
the exchange was 6,050. Lord Blythswood, who is well known as an 
&mateur electrical expert, has just presented to the Royal Infirmary a 
Wimshurst machine built by himself at Blythswood House, Renfrew. 
The machine is one of the largest in existence, and has been fitted up 
in the new electrical department of the infirmary. 

Bolton.—The municipal technical school have placed an order 
with Messrs. Witting Bros., Limited, electrical engineers and con- 
tractors, for the preliminary equipment of the new dynamo-room. 
The order comprises single and polyphase alternators, single and poly- 

hase motors, direct-current motors, direct-current dynamos, trans- 

ormers, & rotary converter, and a complete switchboard. The same 
firm also recently received an order from the Brompton and Kensington 
Electricity Supply Company, Limited, for two motor-generators, each 
consisting of a Heyland motor driving а continuous-current generator, 
for accumulator charging. 

Birkdale.—In moving the minutes of the Electricity, Lighting, 
and Licensing Committee, at the last meeting of the Council, Mr. 
Clinning alluded to the official switching on of the current at the 
Shaftesbury-road generating station on the previous Friday, and said 
as the timo went on the price of electric light would be considerably 
reduced if the company sold about the maximum quantity. As had 
been stated, they had no third price. Sevenpence por unit would be 
the first charge, and there would be a сопа charge when a certain 
number of units were consumed, which would mean the reducing of 
the price of the electric current to 2d. 

Islington.—The Borough Council have been considering a letter 
from Stoke Newington, which stated that the borough having obtained 
an electric lighting order, they considered that it would be of mutual 
advantage to themselves and the neighbouring boroughs (Islington 
and Hackney) if they obtained electricity in bulk. They inserted a 
provision for that purpose, but the Board of Trade refuse to consider 
the matter except upon application from Islington and Hackney. 
Consequently the borough asked Islington to make application to the 
Board of Trade to supply electricity in bulk. The matter is now before 
the Electric Lighting Committee, who have power to act. 


American Pacific Cable.—4A Reuter's telegrem from Washington 
states that President Roosevelt has granted the application of {һе 
Commercial Pacific Cable Company, which purposes to construct a 
cable from San Francisco to China, with landings at Hawaii, Guam, 
and the Philippines. The President has also granted the company 
access to certain charts of soundings and profiles of the ocean bed 
belonging to the Navy Department. Among the conditions on which 
the application is granted are that the Government shall have the 
right to purchase the cable at any time, and to assume full control of 
it when the country is at war or when war is threatened. 


Swingbridges.—At the last meeting of the Northwich Urban 


District Council & curious state of affairs transpired relative to the 


electrical swingbridges over the River Weaver. There are two bridges, 
one being an alternative route over the Chester main road. Late the 
other night it was found that both bridges had stuck 1n being turned, 
and the public were prevented from crossing the river. The manager 
of the Weaver Trust wrote stating that the stoppage resulted from 
extraordinary causes. One bridge was stopped by the failure of ап 
electric main, and the other almost at the same moment by a similar 
cause—namely, the burning of the main fuse. Such an odd coincidence 
could scarcely occur again. 

Reading.—At the last meeting of the Town Council a report was 
adopted containing a recommendation that during the construction of 
the tramway tracks ducts be laid in the tracks from Factory Bridge to 
Oxford. railway bridge, from Silver-street to King-street, and from 
Crown street through West.street to Caversham-road bridge for the 

urpose of lighting the streets by arc lamps if hereafter it should be 
deemed desirable to adopt that mode of lighting. It is proposed that 
the Corporation should supply and own their cables and take the current 
in bulk by meter at any point mutually convenient to them and to 
the Reading Electric Supply Company, as, for instance, tho municipal 
buildings or the police station. 

Ayr.—The electrical engineer (Mr. A. J. Fuller) in his last report 

ives the following figures: ‘‘ Number of consumers as per last report, 
850 number of consumers connected during month, 18 total, 574. 
Number of lamps connected as per last report, 28, 378; number of 
lampe connected during month, 550—total, 25,928. Units generated 
ав per last report, 101,866; units generated during month, 62,953— 
total, 164,819." With regard to the Electric Lighting Acts Amendment 
(Scotland) Bill, instruction has been given fora letter to be sent to 
the Secretary of Scotland pointing out the епо, to tho existin 
limited period for repayment of such loans, and asking him to exten 
it by the insertion of the necessary provisions either in this Bill or in 
some other Bill dealing generally with the same subject. 

Kensington.—In reply to а claim for rent on lines not yet estab- 
lished, a formal notice to be given to the National Telephone Company 
that unless the whole of the works referred to in the agreement of 
Oct. 16 are completed within two months such agreement will be 
regarded as determined, and for the company to be further informed 
that the Council are not prepared to recognise any liability for the 

yment of any rental under the agreement until the borough engineer 

certified that telephonic communication has been completed 
between the several establishments. The Council have decided to 
serve & notice upon the Post Office authorities either to remove certain 
telephome pipes, which they contend have been laid not deep enough, 


which show the progress of electricity on Tyneside. 
this indieated by the progress of the demand at South Shields, where 
in the year 1897 there were 90 consumers, the number in the recently 
completed year being 730, whilst the increase in the number of units 
sold is at least fully as large. The growth of the demand at Newcastle 
was shown in the papers that were read a week or so ago at the Insti- 


or to lower the same and lay them to the satisfaction of the borough 
engineer, in accordance with the conditions attached to the consent 
given by the Council on April 29 last. 


Tyneside.—A number of statements have been recently given 
Not the least is 


tution of Mechanical Engineers, whilst the large works that are in course 


of completion to supply the increase of the demand are visible to the 
travellers by the high-level bridge who look down on the river. 
there has been erected a large undertaking which is one of the most 


There 


notable of the attempts to manufacture an supply electricity cheaply. 
There are inany others being made in the north-east, and it may бе 
said that the electrical industries are busy and likely to continue so 
for some time to come, though some of the areas of supply are now 
being filled. 

Eastbourne.—Tho Electric Light Committee in their last report 
state that the accunnilated profit as shown by the borough accountant's 
report was £5,078. 9s. 7d., which was earned as follows : £1,816. 2s. 9d. 
during the 15 months ended March, 1901; £3,262. 6s. 10d. during 
the year ended March 31, 1902. The committee estimate that when 
the full eapital expenditure has been made the account will have to 
bear а yearly burden in respect of sinking fund and interest for the 
new loan of no less than £3,100. In addition to this, sinking fund 
and interest will be incurred in respect of capital expenditure £11,250 
not included in the foregoing acccunt, and this will amount to £710. 
The total sinking fund and interest will, therefore, be £3,810 if and 
when the whole of the above sum of £11,250 is expended. The increase 
of income during the past financial year ending March 31, 1902, over 
that ending March 31, 1901, is 20 per cent. The revenue this year is 
estimated to reach £17,500, but if the charge for electric light be 
reduced from 74d. to 6d. per unit there will be a decrease in income of 
£3,500 per annum. 


Cardiff Telephones.—The Post Office authorities are rapidly com. 
pleting their trunk-line telephone system. At present there are two 
or three routes of wires on poles between Cardiff and Newport, bvt the 
capacity of the poles has been almost reached. With the double 
purpose, therefore, of providing fur the future development of the 
system, and also as a precaution aguinst the possibility of a total 
breakdown in casc of a heavy storm, an underground papor- insulatod 
cable, supplied by the British Insulated Wire Company, is being laid 
between Cardiff апа Newport on the main road through St. Mellon's. 
The work was begun last year, when gangs of men were employed 
digging а trench and laying an iron pipe all the way between the chief 
post offices of the respective towns. At the present time the Post 
Office workmen are engaged upon the jointing process. The work is 
under the superintendence of Mr. W. W. Vyle, the superintending 
engineer of the South Wales district, and under the active supervision 
of the engineers, Messrs. Robinson and McNicol, of Newport, and 
Messrs. Price and MeMullin, of Cardiff. 


Maritime Alps.—The energetic American having been foiled for 
the time in his attempt to capture the Mediterranean coal trade 
largely owing to the lower prices of the British article—has had his 
eye on the water power of the Maritime Alps. In this case also he 
has not succeeded. The Americans, according to a note by our 
Marscilles Consul, which recently appeared in tho Duily Telegraph, 
found а French company already in the field, being organised with а 
view to securing all the water power available in the Alpes-Maritimes 
from Marscilles to Mentone. The object of the proposed company is 
to supply electric light and also electric power to all the towns on the 
south-eastern coast of France. It is also hoped to supply power 
to the electric locomotives which the director of the Paris-Lyon- 
Méditerranée Railway Company proposes to test on the Cannes-to- 
Monaco section of the linc during the winter season. It is said that 
Mr. Noblemaire, director of the Paris-Lyon-Méditerranée Company, 
has made it a personal matter to start electric traction on the 
Mediterranean Coast line before his retirement from the directorship 
of that company. 

Ealing.— Mr. Albert E. Lewis, the business manager of the electrie 
lighting department, states in his last report as follows: The June 
quarter meter readings have again shown a remarkable increase in the 
output, private consumers having taken 82,920 units, an increase of 
$9 per cent. on the sales for the corresponding quarter last year. The 
income derived was £2,093. 12s. 4d., the average price being 5:614. per 
unit, against 5°63d. per unit last year. That the superiority of ales: 
tricity as an illuminant is becoming more and more appreciated is 
»videnced by the continual increase in the output, the sales for the 
present quarter being 91 per cent. in advance of the output for the 
corresponding period two yearsago. Seventy-five new applications for 
supply were received between March 31 and June 30, making the total 
number of consumers at that date 1,066. The figures for the corre- 
sponding quarters during the last three years are: 1900, 43,550 units ; 
1921, 59,543 units ; 1902, 82,920 units." The Council have resolved 
to extend the mains in Hollingborn-gardens at a cost of £98. 14s. 2d., 
and to extend the feeder mains and to instal a 50-kw. transformer in 
Highview-road at £616. 


Fire.—On Saturday evening the electric lighting of Blackpool wa 
suddenly cut off, both private and publie lighting being entirely 
suspended owing toa fire on the main switchboard at the electricity 
works The only course to take in such an event was the shutting 
down of the plant operated through the switchboard, and this was 
promptly done by the engineers in charge. Mr. Furness, the borough 
electrical and tramway engineer, was soon at the works, he having 
noticed the sudden extinction in Church-street. With buckets of 
sand the fire was quickly- extinguished, but not before considerable 
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damage was done to the main cables and switchgear. On examina- 
tion it was found impossible to give a supply until repairs had been 
effected, and new cable and fuses substituted. All members of the 
staff were on the works, having hastened there immediately on hearing 
of the stoppage of supply, and at once commenced the work of repairs, 
which were sufficiently advanced to allow of the current being switched 
on for lighting early on Sunday morning. Fortunately the tramway 
switchboard was not damaged, and, therefore. no interruption took place 
with the tram service. Mr. Furness greatly commends the prompt action 
of the engineers in charge at the time, for had not the lighting plant 
been shut down immediately, and a plentiful supply of sand used, the 
results would have been disastrous. The cause of the fire is attributed 
to one of the main high-tension feeder fuses arcing after the fuse had 
blown. The lighting board is of a very old type, one of the first of 
its kind, and is considered in many of its details obsolete as compared 
with the later types of switchgear now in use in many of the alternating- 
current stations. The repairs ellected to give a supply do not remove 
the danger which exists with this early type of board, and we presume 
that Mr. Furness will take an early opportunity of recommending a 
modernisation of the present switchgear. 


Midland Railway Company.—4At the half-yearly of this com- 
pany, at Derby, the chairman said, in answer to a question, that it 
was not intended to electrify the whole or any part of the Midland 
Railway at present. So far as the Midland Railway was concerned, 
there was really no part of the railway which lent itsclf particularly 
to that means of traction. It was the intention of the North-Eastern 
Company to electrify part of their line. But that was only part of 
the main line—a portion in regard to which they suffered great com- 

tition from existing tramways. In a case like that electricity might 
be used for economy and to the benefit of the company. Although 
the Midland directors had no present intention of doing anything in 
that direction, he thought ongineers generally were of opinion that 
electricity would in the future probably. be the means of traction. 
When, he could not say, but whenever it cameit must be gradual. For 
instance, they had 2,700 locomotive steam-engines, which had cost 
between five and six millions of money. They could not possibly contem- 
plate the idea of changing such a large number all at once. He thought 
the process would be that when 300 or 400 engines came in for 
renewals they would be renewed as electrical motors, and certain 
portions of the lines would be adapted for their use. That process 
would go on until the whole line would be electrified. The transforma- 
tion would, however, take some time. At present they renewed 95 
engines each half-year, so that it would take at that rate about 15 
years to change the whole motive power from steam to electricity. If 
the directors came to the conclusion that it was better to make more 
rapid progress they would do so, even though it might be at the 
expense of the revenue. There was a portion of the Cheshire Lines in 
which they were interested upon which he thought it quite possible 
that electricity might be used with good result, and that was the line 
between Manchester and Liverpool. The Cheshire Lines belonged to 
three companies—the Midland, the Great Northern, and the Great 
Central—and their working by electricity would be a good object lesson 
to those companies, who would be able to watch the results before 
electrifying their systems. 


Kendal.—Last week the new electric light station erected in 
Parkside-road was formally opened and the light switched on by the 
Mayoress of Kendal (Mrs. G. Gilkes). The scheme has been carried 
out by Messrs. Handcock and Dykes, Messrs. Johnson and 
Phillips supplied the engines and dynamos, and the British Insu- 
lated. Wire Company obtained the tender for the cables. The 
engine-room is 49ft. one OY 26ft. wide, the roof being supported 
by steel principals, and boarded and panelled in pitch pine. The 
switchboard is elevated 3ft. 6in. above the floor line, and a subway 
equal to the whole area of the engine-room gives access to the engine 
and dynamo foundations. The floor, which is tiled, is formed of 
expanded metal and concrete, and the interior walls are neatly and 
artistically finished. The boiler-house is 49ft. by 37ft., with roof 
principals of steel, lofty, and well lighted and ventilated, and with 
emple provision for future extension of plant. Stores and overhead 
water-tank are provided in the well-lighted accumulator-house, which 
measures 39ft. in length by 17ft. 4in. in width. The chimney, 50ft. in 
height, is built partly of limestone and pul of freestone. That 
additional space will be required is evident from the fact that the total 
number of 8-c.p. lamps connected, or their equivalent in arc lamps and 
motors, amounted to 2,496, there being at present 44 consumers, and 
& large number of others will shortly require a supply. Current is 
supplied at present at a rate of 6d. per unit for lighting and 3d. per 
unit for power. Mr. A. H. Dykes, representing Messrs. Handcock 
and Dykes, said it had been anticipated that after the station had been 
8 and run for a year they would have at least 2,500 lamps con- 
nected, a number which would shortly increase to 5,000. Не had 
much pleasure in stating that at the present time there were connected 
to the station, to be quite exact, 2,498 lamps, which was раса 
2,500. Judging from other towns, the consumption would average 
about 20 units per lamp, and at 6d. per unit it would bring them in a 
revenue of something like £1,500 per annum. Against that their 
station expenses should not cost more than £600 a year, including 
salaries and coal. Then they must allow a sum of £600 for iuterest 
and depreciation, so they would see with economy that they ought to 
make the station pay, and make both ends meet. They should at 
once prepare to extend their plant. He had no doubt that in the 
course of a year or two they would be able to reduce the price of the 
current. Mr. Ritson, who had acted as resident engineer under Messrs. 
Handcock and Dykes for the engineering part of the work and had 
been responsible for the buildings, was unfortunately leaving the town 
to take up a position at Ramsgate, but he left it with the satisfaction 
of knowing that the undertaking had made а good start, and was 
likely to prove of considerable importance to the town. A supper and 
the usual speeches completed the ceremony. 


PROVISIONAL PATENTS, 1902. 


JULY 30. 

16858 [mprovements in transmitting and utilising electricity. 
Richard Paulson, 16, Rutland-road, Hove, Sussex. 

16861. Magnetic device for indicating an electric current of a 
glven amount traversing а conductor and for closing 
or opening & switch or contact, specially applicable 
to the indication of leakages and for cutting off the 
main current in such cases. Walter Alexander Purdon, 
Joseph Edmondson, John William Dawson, and the firm 
of 1 вор and Purdon, Limited, Penny Bank-chanibers, 
Н Шах. 

16863. Improvements in surgical electrio lamps. Herman 
Joseph Jaeger, 57, Barton-arcade, Manchester. 

16874. Improvements in trolley poles for electric tramways 
and the like. Matthew Small and Charles Kerr, 115, 
St. Vincent-street, Glasgow. (George John Thomas, United 
States. ) 

16887. Improvements in and relating to detectors of electro- 
magnetic waves and means of actuating one or more 
relays or other apparatus thereby. James Tarbotton 
Armstrong and Axel Orling, 323, High Holborn, London. 

16896. Improvements in electrically-controlled semaphore 
signals for railways. Siemens Bros. and Co., Limited. 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Siemens und Halske Aktien-Gesellschaft, 
Germany.) (Complete specification. ) 

16902, Improvements in telephone systems. William David 
Watkins, 36, Chancery-lane, London. (Complete speciti- 
cation. ) 

16904. Improvements in or relating to regulating devices for 
dynamo-electric machines. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lanc, London. (General 
Electric Company, United States.) 

16905. Improvements relating to contact fingers for electric 
controllers. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (General Electric Company, United 
States.) 

16906. Improvements in electric circuit breakers. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States.) 

16923. Improvements relating to the manufacture of incan- 
descent electric lamps. Henry Harris Lake, 45, South- 
ampton-buildings, hancery lade. London. (General Electric 
Company, United States.) 

16924. Improvements relating to electromagnetic switches. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States. ) 

16925. Improvements relating to the control of electric motors. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States. ) 

16927. Improvements in or relating to starting devices for 
induction motors. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric Com- 
pany, United States.) 

16928. Improvements in counters or tell-tales for electrie 
circuit breakers. Henry Harris Lake, 45, Southampton- 
bnildings, Chancery-lane, London. (General Electric Com- 
pany, United States.) 

16939. Improvements in or relating to apparatus for electric 
transmission, more particularly adapted for operating 
and controlling automatic type-setting and composing 
machines. Jules Lagarde, 111, Hatton- garden, London. 
(Coniplete specification.) 

JULY 31. 


16941. Automatically controlling the electric illumination of 
clocks and similar objects. James Thomas Harington, 
50, Stockport-road, Levenshulme, near Manchester. 

16957. An automatic safety applianoe for overhoad wires for 
electrical tramways. Frederick William Hawdon, Aken- 
side-hill, Newcastle-upon-Tyne. 

16962. Improvements in electrical switches or cut-offs. Patrick 
Kennedy, Prince’s-chambers, Wolverhampton. (Complete 
specification. ) 

10979. Improved method of and apparatus for transmitting 
the movements of a primary compass card to a 
secondary cempass card at a distanoe. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien-Gesellschaft, Germany.) (Complete specification.) 

16981. Combined sounding telegraph and telephone. Car] 
Nordén and August Hjalmar Andersson, 52, Chancery-lane, 
London. (Complete specification. ) 

16983. Improvements relating to rail connections for electric 
railways. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (Continuous Rail Joint Company 
of America, United States.) (Complete specification.) 

16984. Improvements relating to electrodes for secondary 
batteries. Paul Alfred Gouin, 45, Southampton-buildings, 
Chancery-lane, London. 

16989. Improvements in electric cables. W. T. Henley’s Tele- 


graph Works Company, Limited, and Henry Savage, 53, 
Jhancery-lane, London. 
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160993. Improvements in or connected with signalling devices 
for electric tramways and other systems of electric 
traction. Ambrose Mitchel Martin and Thomas Tennant, 
6, Lord-street, Liverpool. 

10994. Improvements relating to sectional conduits for electric 
wires and the like. William Le» McGowan, 45, South- 
ampton-buildings, Chancery-lane, London. 

17002. Improvements in the manufacture of electric con- 
ductors. Victer Loówendahl, 11, Southampton- buildings, 
Chancery-lane, London. (Complete specification. ) 

Aud. 1. 

17013. A new system of electric traction for tramways, rail- 
ways, and similar traffic, which, working by induction, 
supersedes all trolley, conduit, third or insulated 
rail, or any other intermittent or permanent contact 
systems. Laughlan Paton Greig, Corporation Electricity 
Works, Bury St. Edmunds, 

17073. Improvements in trolley systems for electric railways 
employing a surface rail, William Phillips Thomson, 
6, Lord-street, Liverpool, (Andrew Watson, United 
States.) (Complete specification. ) 

Ava. 2. 

17094. Improvements in electric wall or floor coupling sockets. 
George Alfred Glover Davics, Harold Willison Kent, Bertram 
Gurney Stewart, and George Ewing, 27, Haslemere-road, 
Upton-lane, Forest Gate, London. (Complete specification.) 

17106. Improvements in and relating to overhead trolley lines 
or conductors and the like. Henry Schuster Cowx, 556, 
Ohester-road, Old Trafford, Manchester. 

17111. A new receiver for wireless telegraphy. Louis Heath- 
cote Walter, 83, Holland Park-avenue, London. 

17127. Improvements in or connected with underground 
conduits for electric tramways and railways. William 
Cope, 156, Bristol-road, Birmingham. (Complete specifi- 
cation. ) 

17134. Improvements in holders for incandescent electric 
lamps. Lancelot Hall Newton and Robert Rutson Fowler 
Neville, 70, Palace-chambers, Westminster, London. 

17135. Improvements in electric incandescent lamp-holders 
and switches. Lancelot Hall Newton and Robert Rutson 
Fowler Neville, 70, Palace-chambers, Westminster, London. 

17136. Improvements in incandescent electric lamps. Lancelot 
Hall Newton and Robert Rutson Fowler Neville, 70, Palace- 
chambers, Westminster, London. 

17141. Improvements in automatic electrical switches. 
Abraham Sanford Adler, 28, New Bridge-street, London. 

17148. Improvements in automatic switches for electrical 
circuits. Abraham Sanford Adler, 28, New Bridge-street, 
London. 

17143. Improvements in electrical systems for lighting and 
power. Abraham Sanford Adler, 28, New Bridge-street, 
London. 

17173. Improvements in electric station indicators for use in 
connection with railway trains. Franz Losadi, 47, 
Lincoln’s-inn-fields, London. (Complete specification.) 

Aud. 8. 

17196. Improvements in electrical resistance devices specially 
applicable to electric heaters. Laurence Maxwell 
Waterhouse, 34, Castle-street, Liverpool. 

17202. Improvements in holders for the commutator brushes 
of dynamo and other electric machines. Frank 
Tillman Weidaw and Frederick Lincoln Barney, 11, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

17220. Improvements relating to electric railways. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States ) 
(Complete specification. ) 

17299. Improvements in electric cranes, winches, and the like. 
Frederick Wilfrid Scott Stokes, 32, Victoria-street, London. 

17253. Water-proof, acid-resisting, and electrically non-con- 
ducting glove. Fricdrich Eckert, 55, Chancery-lane, 
London. (Complete specification. ) 

17260. Improvements relating to electric lighting and to the 
apparatus therefor. Hugh McGillivray, 18, Buckingham- 
street, Strand, London. (Complete specification.) 

Aud. 6. 

17207. Improved electrostatio high-pressure voltmeter. 
William Thomson, Baron Kelvin of Largs, 154, St. Vincent- 
street, Glasgow. 

17271. Improvements in and relating to guards for electric 
tramway cars and the like. Thomas Fleming Renfrew, 
96, Buchanan-street, Glasgow. 

17324. Improvements in and relating to electrical bonds 
between rails or like conductors. John Corry Fell, 1, 
Queen Victoria-street, London. (Montraville M. Woods, 
United States.) (Complete specification. ) 

Aud. 7. 

17349. An appliance for the use on electrio cars, and other 
clectric traction. John William Mazurke, 161, Under- 
cliffe-street, Bradford. 

17384. Improvements in dynamo-electrio machines, Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (General Electric Company, United States.) 


17380. An improvement in the electromagnetio treatment of 
ores, slimes, and the like, for separating their oon- 
stituents. Carlos Leuschner, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

17385. Improvements in means for regulating electric 
circuits. Henry Harris Lake, 45, Southampton-build- 
ings, Chancery-lane, London. (General Electric Company, 
United States.) 

17386. Improvements relating to electric condensers. Henry 
Harris Lake, 45, Southampton-buildings, Chanccry-lane, 
London. (General Electric Company, United States.) 

An improved combined carbon-cutter and sorew-drivor 
for electric arc lamps. Henry Harris Lake, 45, South- 
ampton-buildings, Chancery-lane, London. (General Electric 
Company, United States.) 

Improvements in systems of electrical distribution. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

Improvements in and relating to the insulation ef 
high-potential clectrical apparatus. Henry Harris 
Lake, 45, Southampton-buildings, Chancery-lane, London. 
(Genera] Electric Company, United States.) 

17390. Improvements relating to clamps for trohey wires. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

Improvements in electric incandescent lamps. George 
Hookham, 18, Southampton-buildings, Chancery-lane, 
London 

Impreved receiver for use in wireless telegraphy and 
telephony. La Compagnie Francaise des Télégraphes et 
Téléphones sans Fil, 55, Chancery-lane, London. (Date 
applicd for under Patents Act, 1901, Feb. 8, 1902, being 
date of application in France.) (Complete specification. ) 

17406. Improvements in or relating to carbons for electric arc 
lamps. André Blondel, 111, Hatton-garden, London. 

17411. Improvements relating to signalling apparatus chiefly 
designed for use in connection with boats. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Detroit Electric Signal Company, United States.) 
(Complete specification.) 

17413. Improved means for measuring the movements and 
velocities of bodies in motion. James Yate Johnson, 
47, Lincoln's-inn-fieds, London.  (Electricitits  Actien- 
Gesellschaft vorm. W. Lahmeyer und Co., Germany.) 

Aud. 8. 

17419. Improvements in recording mechanism for electric and 
other instruments. William Thomson, Baron Kelvin 
of Largs, 154, St. Vincent-street, Glasgow. 

17431. Improved liquid cement for patching cycle and motor 
tyres, insulating eleotrio wires, and the like. Edward 
Blundell, 4, High-street, Wem, Salop. (Complete speci- 
fication. ) 

17460. An improved regulating lever and instantaneous brake 
applicable to machines driven by electric motors. 
Bradbury and Co., Limited, and William Charles Dryborough, 
4, St. Ann's-square, Manchester. 

17487. An aro lamp with alternating currents. Gabriel 
Patrouilleau and Auguste Robert Mondon, 65 and 66, 
Chancery-lane, London. 

17490. The improved king of lights, applicable for, oil, gas, 
electricity. Joseph Levi Burgess, 125,  Ledbury-road, 
Bayswater, London. 


17387. 


17388. 


17389. 


17392. 


17396. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Ашу. 78. 
1901. 

13583. Regulation of the generation of electricity at geno- 
rating stations. Routin. (Date applied for under Inter- 
national Convention, Dec. 22, 1900.) 

15880. Electromagnetic controlling apparatus chiefly for use 
in connection with surface-contact electric railways. 
British Thomson-Houston Company, Limited. (Hewlett.) 

15881. Surface-contact electric railways. British Thomson- 
Company, Limited. (Potter.) 

16036. t speed indicating or reoording apparatus. 

ubitt. 

Method of testing the lines of electrical 

burglar alarm, and call systems. Eckstein and Bell. 
Means or apparatus for detecting or indicating light 
waves, Hertzian waves, and other radiations. Bose 
and Bull. 

Electrio current controllers. уоп Zweibergk. 

Automatio cut-out device for overhead trolley wires as 

used for electrical traction. Halliwell. 

Safety apparatus for use en top-seat tramoars worked 

on the trolley system. Short. | 

Electric aro rupturing devices. Short. 

Method of controlling electric arc lamps. Lewis. 

Electrical demand indicators. Dubois. 

Electric cable conductors. Hitch. 

Manufacture of electrodes for arc lamps. 


18228. 


18430. 


18898. 
19440. 


19660. 


19686. 
19757. 
19770. 
22152. 


26585. Hopfelt. 
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4930. кн or pipes for electric cables and the like. 
tes. 

12121. Telegraphic apparatus. Damaskinos. 

14855. Electrical transformers for mono and polyphase 


currents. Siemens Bros. and Oo., Limited. (Siemens und 
Halske Aktien-Gesellschaft. ) 


TRAFFIC RETURNS. 


Returns for Total гесе! 
Line. week Den for е 
Ending , 1902. 1901. | decrease. | 1902 1901, 
£ £ £ £ £ 
Aberdeen Corporation.......... Мау 51] 754 717) + 36 | 356,875 54,648 
Birmingham ways ........ Aug. 9 9,213, 5,174 + 39 [151,051 142,252 
Blackburn Corporation ........ 5 8 819 + 121 | 16, 13,258 
Blackpool Corporation.......... ux 17 2,105, 2,2188 - 115 | 17,793 | 18,841 
Blackpool-Fleetwood Tramways} „, 9 1, 775 2,143] — 368 | 6,517 | 7,684 
Bolton Corporation ............ „ 10 1,644 1, -- 186 | 49,996 | 45,710 
Bradford Corporation .......... н 33, 380 1,193 + 2,197 | 83,349 | 27,542 
Bristol Tramways Company ....| ,, 8| 6.283. 3,375 + 2,910 — — 
Carlisle Tramways Company....| „ 2| 209 215 - 5,274 | 4,915 
Central London Railway........ „ 9! 6,859 5,825| + 1,034 | 39,431 | 35,902 
City and South London MITES „ 10] 2,686, 1,781| + 16,274 | 11,049 
Cork E. T. and L. Company . „ 7| 881 613| + 268 | 16,451 14,579 
Darwen Corporation............ — — — — — — 
Darwen-Hoddlesden............ — — — — — — 
Dover Corporation ............ „ 9| 35% 373) - 19 | 6,741 6,606 
Dublin & Lucan Electric Railway ,, 10 182, 170 + 12 — — 
Dublin U. T., electric cars „ 84, 300 4,426 — 120 — — 
Dublin 8. District, Electric ....| ,, 8 | 1,355 1,361] - 6 — — 
Dundee Tramways Company....| — — — = — | — 
Gis w Corporation .......... „ 912.820 12,041 + 785 — — 
rh acne e July 30 | 2,573) 2,600) — 27 | 21,516 — 
Haddersfel Corporation ...... „ 26 | 1,058 1,013) + 45 — — 
Hull Corporation, E. 8888. Aug. 9 | 2,407 1,855 + 552 33,525 | 32,187 
Liverpool Corporation „ 210,750 9,807 + 943 286, 230 271,504 
Liverpool Overhead Railway.. 10 | 1,797 1,917 — 120 | 9,864 | 10,572 
Newcastle-on-Tyne Corporation July 12 | 2,688 — — — — 
Portsmouth Corporation........ Aug. 9| 2,771 1,359) + 1,412 — — 
Sheffield Corporation .......... Е 4,832 — == -— € 
Southampton Corporation — — — — — — 
Sunderland Corporation July 20 | 1,356 1,351 + 5 | 18,756 17,045 
і 
MISCELLANEOUS. 


The following traffic returns are also reported : 

Anglo-Argentine, £45 decrease. 

Barcelona Ensanche y Gracia, £88 decrease. Barcelona £532 шетен: 

Brisbane, £415 increase (month of June, £10,187 ; increase, 21,813). 

Buenos Ayres and Belgrano Electric '(month ‘of J une, receipts £12,229 
increase £478), £64 increase. 

Calcutta, £246 increase. 

Cape Town (month of June), receipts, £14,148; expenditure, £6,689. 

Isle of Thanet Electric, £26 decrease 

Mexico Electric (month of July), receipts, £20,300; expenditure, £12,600. 

Perth Electric, £79 increase. 

Port Elizabcth (month of June), receipts, £3,849 ; expenditure, £1,891. 


COMPANIES’ STOCK AND SHARE LIST. 


eee 


Name. | ы" Last price. 
Commercial and Industrial.— ЕГ ё 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-3 
Aron Electricity Meter 9185 Cum. Pref. Shares, 1-125,000 1 4-4 
Ordiųary, /// ·˙ 1 i-i 
British Insul Wire, оо, 3188 V 5 .. 74-73 
—— per cent. Cum. Pref., 1-40,000 .................. § . 654-5 
—— 5 per cent. Mortgage Debentures eu e au Sd 8 .. 101-1 
British Westinghouse Elec. and Manuf., 6 per cent. Pref.. 5 52-64 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. 2 .. 13-18 
— Non. Cum., 6 per cent. Pref. .................... 2 .. 142 
at per cent. lst Debenture Stock ................ 100 . 102-105 
r cent. 2nd Debenture Stock ................ 100 93.98 
Callender’s able, Debenturee s 100 109-113 
Отаї!пагу........................................ 5 154-164 
§ per cent. rel.. 5 54-6 
Crompton and Со. ...................................... 5 21-51 
5 per cent. Debentures .......................... 100 .. 101-106 p.c 
Edison and Swan United, A Shares, 1-99,261 .......... 3 sA 
„A“ Shares, 01-017, 1398 5 1 5, j 
5 per cent. Debentures .......................... 100 .. 78-8 
4 per cent. Deb. Stock, Red. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2. 14-2 
7 per cent. Cumulative Prei... 2 .. -3 


Is 4 per cent. Perp. lst Mort. Deb. ................ 100 .. -100 
General кеше Company (1900), 5 per cent. Cum. Pref. .. 10 .. al 
ері cent. 1st Mort. Deb. Stock . 100 


W. T. Hen y's Telegraph Works, Ordinary .............. 5 . 16-17 
45 per cent. Рге!егепсе.......................... 5 .. 54-53 
per cent. Debentures ........................ 100 .. 111-115 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 203-21 
à per cent. Debentures .......................... 100 .. 100-1 
Parker, Thos., Limited, Ordinary ........................ 10 .. 144-154 
Telegraph Construction and Maintenance ................ 12 .. 57-40 
5 per cent. Bonddddd ees 100 .. 102-105 
Eleetrle Railways.— 
Central London, Оташагу................................ 100 .. 105-108 
4 por nr иаа ан s 100 .. 106-109 
deferred ...................... 100 .. 103-106 
— — p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 .. 115-118 
City and South London, Consolidated Ordinary .......... 10 .. 71-73 
——— 4 per cent. Debenture Stock .................... 100 .. 115-118 
— 5 per cent. Pref. Stock hall 100 .. 126-129 
з - „ басо FF 100 .. 127-130 
ju 8 100 .. 121-125 
Liverpool Overhead, 5 er cent. el.... — .. аи 
$ рег cent. MO Debentures, Red., 1-1,700 .. — .. 10-104 
Waterloo and City, Ordinary о 20482 OS OF FO 88 ae оо оо аз аз mo . 100 a 92-95 


N Amount 
ame. paid. 
Electric Lighting and Supply.— g 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 
44 per cent. Deb. Stk. Certs., Red. and Conv. .... m 


Bournemouth and Poole, Ordinary ...................... 
44 per cent. Cum. Prei. 10 
Debenture Stock, Red. .......................... 100 
Brompton and Kensington, Ordinary ................. oe 5 


irem 7 per cents 5 „ 104 T З, 
cutta ria c Su nary, Nos. 1- 

Nos. 20,001 0,000 e Б ee reel 5 
Cambridge Eiern. Supply Company, Ltd., pete ort: — 8 
Central ntral Electric Supply, га, 4 per cent. Guar Deb. Stock 3 


— — 4, per cent, Cum. Pref. ........................ 5 


— — “City Undertaking,” 44 p.c. Cum. Pref., 1000 5 


——— 4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 
Chelsea Electricity Supplꝶ . 5 


44 per cent. Debentures ........................ 100 
City of London, Ordinary........................ . 10 

6 per cent. Cumulative Pref. .................... 10 

5 per cent. Debenture Stock .................... 100 

44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 
County of London and Brush Provincial, Ordinary........ 

б per cent. Cum. Pref. .......................... 


10 
44 per cent. Debentures Prov. Certs. All Rd. 100 
Edmundsons' Electricity Corporation, Ordinary, 1-17,400 .. 7 


6 per vent. Cum. Pref. we U Я 
44 per cent. First Mort. Deb..................... 100 .. 
Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20000 5 5 
5 per cent. Debenture Stock, Red. 52232 100 . 
1 Electric Supply Ltd., Ord. Nos. 1- 10,000 ...... 5 .. 
per cent. F Deb. Stuck, Кей ——— 100 .. 
Hove Ше 0 Lighting, Limited, Ord., 1-11,000 .......... B ui 
Kensington & Knightsbridge Elec. Lt., Ltd. Ord., 1-21,000 5. 
4 per cent. Debenture Stock, Red. .............. 100 .. 
Kensington and Knightsbridge and Nottin ng Hill... 100 .. 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 
London Electric, Ordinary ..........................-. . 5 .. 
6 per cent... n...... vs z 


5 

4 рег cent. 1st Mortgage Debenture Stock, Red... 100 

Metropolitan, ate 5 5 еше 150 
r cen rs ortgage nture Pe 

e 00 


per cent. Mortgage Debenture, Red. .......... 1 ‘ 

Newcastle-upon-Tyne Electric Supply, Ordinary.......... 2 

Preference... e asi lk say e sho a e aa ed 4 .. 

Notting Hill Electric Lighting ..................... q . 10 .. 

, аннараа exe E Y авнаа l 1 

JJ еа aces 5 

£44 Shares, Ne¶Nũhdmcdgnin . q 44 

Oxford Electric, Ordinary, 1-96 and 407-10, 51000 5 

4 per cent. Debenture Stock .................... 100 .. 

River Plate Electric Light and Traction, Deb............. 100 .. 
Royal Electrica] Com Seal rid of Montreal, 44 per cent. First 

Shares Mortg bentures ........................ 100 .. 

Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000.. 5 .. 

4 per cent. Debenture Stock .................... 100 .. 

South London, Ordinary ß 8 

St. James's and Pall Mall, Ordinary, 101-20, 0 .......... 5 .. 

7 per cent, t x 5 .. 

——— 34 per cent: beßhddd жьы 100 .. 

Westminster, Ordinary ....................... q .ũ.. 5 .. 

——— 5 per cent. Cum. Pref., 110,101-138,241 .......... 24 .. 

Electric Tramways.— 

Anglo- Argentine Gr e ae EAE Y eres 5 

ermanent 6 per cent. Debenture Stock, 1888. 100 

Blackpool and Fleetwood Tramroad...................... 10 .. 

Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 8 
5 per cent. Cum. Pret., Nos. 1- 75,000 . 


8 

44 per cent. Deb. Stk., Red., кчы Certs. all pd. 100 
British Columbia Electric Bailway Co., Ord., Nos. 1-20, 10 
Non.Cum. 5 per cent. Pref., Nos. 25 001-28, 600 .. 10 
—— 4) per cent. lst Mt. репе Хов. 1-5, 250, of £40 each 40 
British Electric Traction, Ord. 60, 001 -90,000 .. 10 


6 per cent. Cm. Pt., 36,001 Vido E 10 
5 per cent. Perpetual 8 Stock .......... 100 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 
“А” 6 per cent. Cm. Pf., '1-40,000 FFC d 
“В” 6 per cent. Cm. Pl., 1-27,500 Pec pad nas 5 
5 per cent. Deb. Stock, Rll. 100 
Prov. Cert., all paid ............................ 100 
Cape Electric Tramways, Nos. 1-400,000 .................. 1 
City of Birmingham Tramways, 5 per cent, Cum. Pref..... 10 
4 per cent. lst Mortgage Debentures ............ 100 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 
5 per cent. Cum. Pref. .......................... 10 
| Debentures: .............................<..5.. 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 
34 per cent. Mort. Debs., 1-3,000, Red. .......... 1 
Lnperia] Tramways, Ordinar . g 
брег cent. Cum. reell... ees all 
44 per cent. Deb. Stock ........................ 100 


Isle of Thanet Electric Tramways and Lighting, 5 per cent. 

Cum. Pref., Nos. 30,001-60,000 ........................ 
Kidderminster 'and District Lighting and Traction, Pref... 5 
London United Trys. (1901),5 per cent. Cum. Pref. MEIN 8005 


5 .. 
4 per cent. 1st Mt. Db. Stock, Red. .............. 00 .. 
Prov. Сгїй................. 90 .. 
New General Traction, Ordinary FFF 5 .. 
6 per cent. Cum. rr 10 .. 
5 per cent. Mortgage Debentures, 1-1,713 (Regd.). 100 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 
5 per cent. Cum. Pref. .......................... 10 .. 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 . 
Potteries Electric Traction, Ordinary 0000 10 
5 per cent. Cum. Pref., 1- 20, N 10 
44 per cent. Debenture Stock.... 10 .. 
South Lancashire Electric Traction and Power Company— 
£250,000 Ording 1 
£51, 132 6 per cent. Preference ................ . Ма... 
P5000. .— уз сулде о зекат жу en re 1 
— — $255,000 44 per cent, Debenture Stock ........ 70 P. 
Telephones.— 
National Telephone, Preferred .................... Pads 100 .. 
Preferred, 590, 001-790, 0 00 es 05 : 
Deferred Stock.... "——— єл: | x 
— 6 per cent. Cum. First Pref. ................. .. 10... 
— —— 6 per cent. Cum. Second Pref. ............. ..... 10 . 
——— 5 per cent. Non, Cum. Third Pref. ..... E - 
——— 354 per cent. Deb. Stock, Red. ...... e*500009€45€2€5 100 


Oriental Telephone and Electric Company - — « e eo em n es 1 


mmm | 1 d 
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NOTES. 


Pembroke College, Cambridge —The new master 
of this college is Sir George Gabriel Stokes, F.R.S., 
whose appointment to that important office is announced. 
We are sure the appointment will prove an exceedingly 
popular ones in view of Sir George Stokes's great services t6 
the art of science in his younger days. He із now in his 
eighty-fourth year. 

Cable Rates —We have received a copy of the 
Coronation number of the British, Australasian, and New 
Zealand Mail, in which we observe a long article on cables 
and cable tariffs. It is apparently written by a strong 
advocate and supporter of the cable companies, and it is 
not therefore surprising to find that he is in favour of 
maintaining high rates for cable messages in the interests 
of the companies themselves. 

Lighting by Means of Alcohol —We understand 
from the Journal of the Society of Arts that at the recent 
Paris Industrial Alcohol Exhibition, a silver medal was 
awarded to Mr. Laurent for his application of electricity 
and use of carburised air to the lighting of incandescent 
lamps from a distance, and that a work of art was awarded 
to the Société La Washington, of Paris, for its collective 
exhibits. This society also received a gold medal for its 
lamps of high power, with two or three mantles and 
independent reservoir, for carburised or uncarburised 
alcohol. 

London University.—The new regulations concerning 
the matriculation examination of the London University 
are now available, and can be obtained on application to 
the Registrar of the University, at the Imperial Institute. 
It will be remembered that under these regulations, 
as pointed out in our issue of the 186 inst, Latin will 
no longer be a compulsory subject, and mechanics 
may be substituted for it. This will be a great boon to 
engineers who wish to take the university degree, and 
who find their recollection of Latin insufficient to meet 
the requirements of the university. 

Timing by Electricity.—In the recent motorcar 
contests at Welbeck an ingenious method of timing by 
electricity was introduced. A wire was laid across the 
track close to the ground, and as this was depressed by 
the wheels of a motorcar an electric current was set up 
which stopped the watch. At the finishing point another 
watch was in synchronism with the first, and was also 
automatically stopped by the car as it passed the post. By 
the aid of a specially laid telephone the two sets of time- 
keepers exchanged the figures and made the necessary 
subtraction, and by this means the speed of each car was 
ascertained to within a fifth of a second. 

Electrical Response in the Skin.—Some important 
researches into the electrical response of the skin have 
recently been carried out by Dr. A. D. Waller, of the 
physiological laboratory of the University of London. In 
these tests specially devised excitations were made to 
determine the length of time during which signs of life 
may be considered to remain in fresh healthy skin. In 
view of the surgical transplantation of skin, it is 
important that Dr. Waller has succeeded in obtaining 
signs of vitality as long as 10 days after excision. It is 
concluded that the period is greater in man than in the 
rabbit or cat, on which experiments have also been made. 


Personal.—The retirement is announced of Mr. F. W. 
Webb, the chief mechanical engineer of the London and 
North-Western Railway Company, after а connection with 
that company extending over nearly half а century. By 
virtue of his position Mr. Webb was the principal official 


of the great railway works at Crewe, and in the railway 
world he is perhaps best known as the inventor of the 
three-cylinder compound locomotive. Mr. Webb is also 
the patentee of many well-known mechanical and electrical 
appliances used in railway working. On the occasion of 
the celebration at Crewe in June, 1900, of the completion 
of the four-thousandth engine built at the London and 
North-Western Railway Works, Mr. Webb had conferred 
upon him the honorary freedom of the borough. 


Motorcars in Japan.—Although it is not to be 
expected that it can ever be as popular in Japan as in 
Europe, there is every prospect that that country will soon 
afford a fair market for the automobile Several of these 
machines have been imported into Japan already, and they 
may gradually come into use for purposes of business. 
We learn that the postal authorities there are considering 
the advisability of employing automobiles for the trans- 
portation of the Imperial mails at Tokyo. Should the 
decision be favourable to the proposal, it is thought that 
those cars that are run by steam would be considered 
unsuitable for carrying mails, because of the real or fancied 
danger of fire, and it would then be a question whether 
gasoline or electricity would be employed for driving the 
machine. 


Tramways in New Zealand.—The city of Welling- 
ton, in New Zealand, was among the foremost of the 
cities in that colony to adopt a scheme of electric tram- 
ways, but it is only now that the Corporation find them- 
selves in a position to ask for tenders for the construction 
and equipment of such а system. 16 speaks much for the 
patriotic tendency of the city that these tenders are to be 
called for principally from England, and it has instructed 
its engineer to proceed home for that purpose. That 
gentleman is Mr. W. К. Wright, who, it will be in the 
recollection of our readers, was appointed to the position 
of tramways engineer to the city of Wellington some 12 
months ago from Bootle, in this country. We understand 
that it is his intention to travel vid the States, and to 
examine some of the more recent tramway undertakings 
there before proceeding to England. 


Electricity on Italian Railways.—A fresh move 
in the development of electric traction in Italy for railway 
working is being taken in connection with the railway com- 
munication between Rome and Naples. We have it on 
good authority that the Government have appointed a 
committee of electrical engineers to consider а scheme for 
an entirely new line between those two cities, with the 
object of making the journey in less than two hours. The 
line would be double-tracked throughout, and electrically 
equipped on the third-rail system. То cover the distance 
between Rome and Naples in this time the speed of the 
trains would have to average over 60 miles per hour, 
but the proposed maximum rate of speed is not given. 
The country in this part of Italy is rich and fertile, and 
it is believed that an electric railway through it would 
do much from an agricultural point of view to open up the 
land still further. 


Indicator of Synchronism —4An instrument for 
paralleling alternators was recently described in L'Industrie 
Electrique. It is really a non -synchronous motor with 
identical stator and rotor windings, with two phases for 
use with single-phase alternating current, and with three 
phases for three-phase currents. The stator is connected 
to the network and the rotor to the alternator, which is to 
be connected in parallel. In the case of single-phase 
current, the windings of the two phases are connected to 
two terminals, the one through a non-inductive resistance, 
and the other through a self-inductance as great as possible, 
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in order to get as nearly as possible a phase difference of 
one-quarter of a period. It is so arranged that the mag- 
netic fields produced in the windings of stator and rotor 
revolve in the same direction. It follows that at synchronism 
the rotor remains at rest in space, and that it turns in 
one direction or the other when one of the fields revolves 
more quickly than the other. 


Electrical Preparation of Colloidal Mercury. — 
Mr. J. Billitzer, in a paper abstracted in the Journal of the 
Chemical Society for August, says colloidal mercury is 
obtained by electrolysing very dilute solutions of mercurons 
nitrate between electrodes of platinum, zinc, iron, lead, 
or nickel; it imparts a yellow or brown colour to the solu- 
tion. The best result is obtained with a 0:004 N solution 
of the nitrate, and a current of 0:2 to 0:5 ampere at 200 
volts; the larger the electrodes, other conditions being the 
same, the more easily is the colloidal metal formed. Pure 
colloidal mercury is also obtained by carrying out Bredig's 
method of “ pulverisation" with amalgams or precipitates 
of mercury on wires which are not themselves pulverisable. 
In the same manner, other metals can be “ pulverised " 
which hitherto have not been obtained in the colloidal form, 
for example, copper, nickel, iron, zinc, and lead; in all 
cases, the action is facilitated by using a roughened surface 
and a loose, superficial aggregation. 


Tube Railways іп New Yorkl.—Following much on 
the lines of our “ twopenny tube," we learn that plans are 
being prepared for a new tube railway between New York 
and Brooklyn, and it is a curious coincidence that while 
American financiers are exploiting electric traetion in our 
metropolis, an English syndicate is promoting the most 
recent scheme of its kind in New York. According to the 
information we have received, at the head of this syndicate 
is Lord Kintore, the other members being Earl (trey, Sir 
Chas. Rivers Wilson, and Mr. Washington Hume. A fran- 
chise from the Railroad Commission to proceed with the 
construction of the tubular railway has already been 
obtained, and it is intended to make the line as nearly 
identical with the Central London Railway as possible. 
The idea is to merely transport passengers under the 
river at a uniform fare of 11d. The exact cost of the road 
cannot yet be definitely fixed, but it is roughly estimated 
at about a million and a quarter sterling. 


Power Transmission at Grenoble.—A most 
interesting programme has been arranged by the various 
engineers and capitalists in the Grenoble district for 
& congress to consider the best way of utilising and 
distributing the power from waterfalls. The district in 
question is one exceedingly well provided with water 
power, and in which, according to the circular letter which 
has been sent round, more than 200,000 h.p. has been 
harnessed in the last 20 years. Under the programme 
arranged for those who attend the conference the members 
will have facilities for exploring the valleys of the Drac, 
Romanche, Are, Isére, and Arve Rivers, and of inspecting 
the waterfalls employed for large varieties of works. The 
conference commences on Sunday, Sept. 7, and the last 
meeting is, we understand, to be held on Sept. 13 at 
Chamonix. More particulars respecting the congress can 
be obtained from Mr. Charpenay, of the Société des Forces 
Motrices du Haut-Grésivandan, at 2, Place due Lycée, 
Grenoble. 


Johannesburg Tramway Scheme. —It seems that 
all hope of electric tramways in Johannesburg is not yet 
gone. From what appeared in our issue of the 1st inst., 
it will have been gathered that the proposal of the 
Johannesburg City and Suburban Tramway Company to 
introduce an electric system was met by the publie in a 
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very hostile manner, and the reason given for this was 
that as а number of the tradespeople and local farmers 
were interested in getting а market for their forage it did 
not suit their book to have the horse supplanted by electric 
traction in the city. Information now to hand shows that 
the Corporation are stirring themselves in the matter, 
with the result that а special committee has been appointed 
to consider the establishment of municipal trams, А full 
report is to be brought up by this committee at an early 
date, and it is to be hoped that the Council in coming. to а 
decision upon it will not be guided by any such purely 
selfish considerations as those which have previously 
influenced the attitude of the public in the matter. 

Electrical Signalling. — An electrically- controlled 
apparatus which indicates the approach of a train some 
minutes before it arrives, and also shows the number of the 
platform at which the train will come in, has just been 
brought into use at the Waverley Station of the North 
British Railway Company. From the information before 
us, the apparatus, which is enclosed in a glass case, contains 
two indicators, one to serve each of the lines coming into 
the station from the east and south respectively. The 
arrangement i3 worked electrically from the signal cabin, 
the apparatus in which has two dials. When the signal- 
man receives notice of the approach of a train he makes an 
electrical contact, by which the necessary information as 
to the arrival of the train is given to the public at the 
station. The invention is the work of Mr. David Wells, 
assistant telegraph engineer to the railway company, and 
if it proves successful after a fair trial at the Waverley 
Station the arrangement will probably be extended to other 
stations on the company’s system. 

Researches on E.M.F.—Under this title a paper by 
Mr. M. Berthelot is shortly abstracted in the August 
number of the Journal of the Chemical Society. Thus, the 
author first considers at some length the various causes of 
difference between the actual thermal value of а chemical 
reaction, the apparent value under the conditions of the 
voltaic cell, and the voltaic thermal value. Determinations 
were then made of the E.M.F. produced by simple liquid 
mixtures in which there is no action of the liquid on the 
electrode. The following cases were investigated : (1) 
action of an acid on a base; (2) action of an acid on its 
sodium or ammonium salt; (5) action of an alkaline base 
оп a salt of the same base; (4) action of acids on salts of 
other acids ; (5) action between two solutions of the same 
salt at different concentrations. In the first case, E.M.F.'s 
of about 0°6 volt were obtained, the values being lower 
than those calculated from the heats of neutralisation. In 
all the other sets of experiments, values varying from 0-1 
to 0:4 volt were obtained, but in no case could exterior 
electrolysis be produced by the number of cells. 

Wireless Telegraphy for the United States 
Navy.— The United States Government are realising that 
wireless telegraphy on ships is a very advantageous thing, 
and they are about to carry out experiments with the 
object of selecting a system for their navy. The proposal 
was first under consideration some months ago, when a 
lieutenant of the United States navy was dispatched to 
Europe to investigate the various systems of wireless tele- 
graphy in use, and he has now returned with eight sete 
of instruments, which are to be put to test between the 
Washington Navy Yard and the Naval Academy at 
Annapolis. The object of the tests, we understand, is to 
select a system which shall consist of the best features of 
all the systems, and which shall enable the interchange of 
messages between countries which have adopted and put 
into use different forms of apparatus. It is noteworthy 
that the Marconi system is not included in those to be 
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tested at Washington, the representatives of the United 
States having been unsuccessful in making terms with that 
inventor last year. 
will be watched with great interest. 


Formation of Insoluble Precipitates by Elec- 


trolysis.—This subject is attacked by Messrs. Max le 
Blan? and E. Bindschedler in a recent paper which is shortly 
abstracted in the issue of the Journal of the Chemical 


Society for August. The formation of lead chromate by the 
electrolysis of a solution of sodium chlorate and chromate 
with a lead anode is investigated. With solutions containing 


from 14 to 12 per cent. of salt, 70 to 90 per cent. of which 
is chlorate, the lead chromate is formed near the anode, 
separating from it by its own weight, whereas in solutions 
containing a large proportion of chromate an adherent 
layer of chromate and peroxide of lead forms on the anode. 
The yield of lead chromate is theoretical in the first case, 
practically zero in the latter. Sodium nitrate, acetate, or 
butyrate give practically the same result as chlorate. 
With the mixed electrolyte, the current is mainly trans- 
ported by ClO, ions, the chromate ions are therefore soon 
removed almost completely from the electrolyte in contact 
with the anode, and the precipitation of lead chromate 
takes place at some small distance from it. With a more 
concentrated chromate solution, this is not the case. 

Wireless Telegraphy on the Congo.— Information 
has reached us to the effect that the Marconi wireless 
telegraph station at Banana, at the mouth of the River 
Congo, is now completed, and is expected to be in opera- 
tion in a month or two. Work is at present going on at 
Ambriz, which is a fairly large town on the Portuguese 
Congo coast, about 130 miles distant from Banana. At 
Ambriz another station is in course of erection, and when 
completed a connection between Boma, the capital of the 
Congo Free State, and Europe will have been established. 
This will be effected in the following manner: from Boma 
to Banana, a distance of 50 miles, by pigeon post ; from 
Banana to Ambriz by wireless telegraphy ; from Ambriz to 
Loanda, about 75 miles, by the existing land wire; and 
thence to Europe by submarine cable. Thus, out of a total 
distance of over 250 miles from Boma to Loanda, about 
130 will be covered by wireless telegraphy. Later on, we 
understand, it is intended to join Banana with Boma by 
the Marconi system, thus dispensing entirely with the 
ancient practice of pigeon post. It may be mentioned 
that the Marconi installation at Banana is composed of a 
telegraph pole over 70 yards high, provided at the base 
with a portable cabin for the instruments. А petroleum 
motor will be employed for driving the dynamo. The 
work has been carried out by four engineers, two of whom 
are English. 

An Electric Ropeway.—One of the most recent 
examples of an electric ropeway in Switzerland is given 
by Мг. de Vevey in the course of an article in L’ Electricien. 
This connects the village of Luzerne with the heights of 
the Gutsch, which are largely visited by tourists on account 
of the magnificent view to be obtamed therefrom. The 
line has a very considerable length, about 1,728 yards, 
and the difference in altitude is about 450 yards. The 
grades vary from 13 to 34 per cent., and there are many 
curves to be rounded having a radius of about 540 yards. 
The rolling-stock consists of two cars attached to the 
extremities of the steel cable, which runs on guides between 
the rails. It is driven by а 70-h.p. continuous-current 
electric motor. The generating station includes two belted 
30-h.p. generators, one being held in reserve. Gas-engines 
supplied from a gas producer are employed as the prime 
movers. The current is carried from the generating station 
to a sub-stetion, containing a battery of accumulators 


Nevertheless, the results of the trials 


composed of 114 Pollak cells, with a capacity of 402 
ampere-hours, at a rate of discharge of three hours or 
276 ampere-hours per one-hour discharge. The normal 
rate of charge is 180 amperes. The battery supplements 
the electric generators during heavy load when the traffic 
is great, but during stops between consecutive trips the 
generators charge the battery. Except during the morning 
and evening, when the difference in load is great, the 
batteries alone drive the motor and furnish lighting for all 
the stations. Both the operating and financial results of 
the system are described as excellent. 


Motors for Elevators.—The last issue of the 
Transactions of the American Institute of Electrical 
Engineers contains a rather interesting paper by Mr. Geo. F. 
Sever on the power consumption of elevators operated 
by alternating and direct current motors. The record of 
electrically-operated elevators in New York City shows 
that there are approximately 3,000 operated by direct- 
current motors and 300 operated by alternating-current 
motors. One reason given by the author why this dispro- 
portion exists, is that the direct-current motor has been 
available for a longer period than the alternating. Another 
is the uncertainty as to the amount of power necessary for 
each. To sum up his conclusions, with the cost of power 
at 24d. per horse-power hour for both types of elevator, it 
would appear more economical to use the direct-current 
elevators in those places where both direct and alternating 
currents are available. If the controlling apparatus be 
more simple with the alternating-current system, and the 
absence of a commutator on the motor can be counted as 
an advantage, the extra expense of operating an alternating- 
current machine might be offset by the decrease in repairs 
and attendance. Apart from the last considerations, there 
appears to be every advantage in favour of the use of the 
direct-current motor. The same issue of the Transactions 
reprints the following papers: “The Telephonic Status 
Quo,” by Mr. A. A. Abbott; “Telephone Rates from an 
Engineers Viewpoint,” by Мг. Е. J. Dommerque ; 
* Telpherage," by Mr. Chas. M. Clark; Some Notes on 
European Practice in Electric Traction with Three-Phase 
Alternating Currents,” by Mr. C. Н. de Muralt; А Novel 
Combination of Polyphase Motors for Traction Purposes,” 
by Mr. E. Danielson ; “ Methods of Illumination and Units 
of Light " (discussion), and “ Edison's Tungstate of Caleium 
Lamp, Novel Lamps and Filament Material by Mr. 
W. J. Hammer. 


Telephones for Divers.—An important application of 
the telephone, of which not much has been written, is its 
use in diving operations. The Admiralty were the first 
officially to recognise the value of the telephone for such 
work, and their example was quickly followed by the 
United States authorities, who now incorporate the pro- 
vision for telephones in the regular specifications for diving 
apparatus The diving armour does not differ externally 
from the ordinary equipment, the telephonic attachments 
being entirely within the helmet. Each helmet is pro- 
vided with a cap of stout canvas with a leather chain-strap, 
one side of which is fastened the telephone receiver so that 
it is held securely against the ear and can by no possibility 
slip out of position. Inside the helmet, in such a position 
that the diver can speak directly into it by slightly turning 
his head, is the transmitter. The connecting wire cable, 
about lin. in diameter and heavily insulated, enters the 
helmet near the top through a water-tight valve, which 
permits it to be immediately disconnected if itis at any time 
desirable to dispense with the use of the telephone. The 
diver's assistant is equipped with a similar cap and receiver, 
and round his chest is strapped a small nickel-plated shield, 
on which is mounted the transmitter with a funnel-shaped 
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mouthpiece pointing upward, so that he can speak directly 
into it by slightly lowering his head. Round his waist 
he carries the battery of five cells enclosed in a neat hard 
rubber case. It is the work of but a few moments to make 
the necessary wire attachments and put the little line in 
working order. Thus equipped the attendant has both his 
hands free to handle the air-pump or hose, or to comply 
with any directions that the diver below may telephone up 
to him. The superiority of the telephone over the old- 
fashioned signal line used by drivers would be apparent if 
its value in almost all classes of submarine work had not 
already been amply demonstrated. 

Electrical Fires.—The proportion of “electrical 
fires to those due to other causes when taken from actual 
figures is undoubtedly small, as we recently showed in 
these columns, from the records taken by the Electrical 
Bureau of the National Board of Fire Underwriters of the 
United States. It is well known that electricity often 
suffers in reputation for alleged dangers of this sort of 
which it is entirely innocent. Our Chicago contemporary, 
the Western Electrician, has gone to the trouble of instanc- 
ing a few cases in which considerable damage has been 
done by fire which was alleged at the time to have been 
caused by electricity, but which was afterwards found to 
be due to other sources of combustion. In one case a 
£13,000 loss reported as the result of a fire caused by 
electricity, was found to have been incurred through the 
spontaneous combustion of some oiled rags. In another 
a fire involving a loss of £33,000, attributed at the time to 
the use of electricity, was afterwards proved to have been 
caused by the overheating of some celluloid which was in 
the building. Another fire due to ignorance of the heating 
effect of an incandescent lamp resulted because a towel was 
thrown over a lighted incandescent lamp in a hotel chamber- 
maid's room and allowed to remain. In course of time the 
towel became ignited, resulting in considerable loss. The 
breaking down of a transformer, due to careless wiring, is 
instructive. In a case cited by our contemporary, the 
secondary wires of the transformer entered a building 
through an iron ventilating shaft, between the ceiling and 
roof, being insulated from the shaft by means of clay 
bushings and running some 23ft. to the cut out meter and 
switch. By improper wiring in installing some fixtures, 
grounds were made with the ventilator and tin roof. The 
strain produced on the insulation of the transformer was 
too great, and a breakdown resulted between the primary 
and secondary coils. This allowed the passage of high- 
tension current in the secondary coil, and resulted in the 
burning out of the coil and the starting of a fire. 

Combined Electric Power and Irrigation 
Schemes.—In some of the gold-bearing regions of the 
Western United States, hydraulic mining has been applied 
very extensively. Lately, however, this form of mining 
has been prohibited in certain parts of California by the 
Government, owing to the river and streams in the neigh- 
bourhood being blocked by the carth deposits washed 
down. Many extensive water schemes were put down for 
the purpose of securing the high pressure supply necessary 
for the work, and the effect of the later laws was to make 
these water storage schemes available for any other purpose. 
They were readily seized, and soon became profit-making 
concerns. The water pressure formerly used for mining 
jets has been applied for generating electrical power by 
means of turbine-driven dynamos. The electrical power so 
generated is distributed to the surrounding towns and 
villages, and the spent water also is sold to the farmers and 
fruit growers in the neighbourhood for irrigation purposes. 
A typical scheme of this description is that of the Central 
California Electric Power Company, which has taken over 


a part of the hydraulic system of the South Yuba Water 
Company, controlling over 400 miles of water conduits and 
mains in the heart of the Sierra Nevada mountains. The 
electric power company has been in existence for some 
two years or so, during which time the business has 
developed to such an extent that, from time to time, con- 
siderable additions have had to be made to their power 
system. Already the company has two electrical generat- 
ing works in full operation, and at the present time it is 
busily engaged in erecting still another. The extent of 
their business will be gathered from the fact that the 
electrical machinery to be put down in the beginning at the 
new station includes two Westinghouse polyphase alter- 
nators, each capable of generating over 1,500 h.p. These 
will be direct connected to waterwheels, and will supply 
electricity to the neighbouring towns, including Grass 
Valley, Nevada City, Sacramento, and many others. The 
area of the electrical supply is unusually large, and will 
necessitate the erection of transmission lines over distances 
of from 40 to 50 miles. The profit-earning possibilities of 
such a combined system as this are considered very favour- 
able, and although the combination of an clectrieal power 
distribution with a public hydraulie supply is unique, and 
has been brought about more by accident taan design, it 
would appear that such schemes might well be brought into 
use with advantage even in districts where hydraulic mining 
has never had occasion to be tried. 


Telegraphs.—The report of the Postmaster-General 
for the year ended March 31 last reveals a net deficit on 
telegraphs of £651,806, or £514,165 more than last year. 
This is accounted for by the very heavy expenditure which 
had to be met last year, for although the revenue amounted 
to £3,570,046, an increase of £110,693 upon the previous 
year, the expenditure on telegraphs also increased by 
£424,858, the total figure being £4,221,852. Including 
interest on capital, the deficit on the year is £950,666, 
The total number of messages sent over the wires of the 
Department, however, shows an increase of 855,080, the 
actual figures being 90,452,041, as compared with 89,576,961 
in the previous year, and the receipts have correspondingly 
increased. ‘These amount to £2,821,866, as compared with 
£2,766,665, giving an increase of £55,201 in the receipts, 
Taking a few of the principal items giving this result, 
ordinary inland telegrams increased in number hy 1,536,330, 
and in money paid by £63,878. On the other hand, Press 
and foreign messages decreased by 745,645 and 14,501 
respectively, representing a total decrease in revenue of 
£8,627. Including 13 at railway stations, 272 additional 
telegraph offices were opened during the year; the total 
number of telegraph offices in the United Kingdom at the 
present time is 11,784— 9,4350 at post offices and 2,554 at 
railway stations. Referring to the damage to telegraph 
wires last winter through storm, the Postmaster-General 
puts the cost of making good the breakdowns at £30,000, 
and in the same connection he discusses the question of 
providing underground lines. The London and Birming- 
ham underground line has proved of great value in emer- 
gencies, and he expresses the hope that next year it may 
be possible to place at his disposal larger funds in order to 
accelerate the execution of a comprehensive scheme. This 
line will be carried on during the present year to Warrington, 
where it will join existing underground lines between 
Manchester, Liverpool, and Chester. The line from 
Preston is to be extended to Lanark, whence branches 
will be laid to Glasgow and Edinburgh, and it is in con- 
templation to extend the underground system from Man- 
chester to the principal Yorkshire towns through Bradford 
and Leeds, and thence to Newcastle-on-Tyne. In addition 
to these underground extensions, much is being done to 
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give greater stability to the telegraph service by the erection 
Of reserve wires carried as far as possible by alternative 
routes. Note is made further on in the report of the laying 
of the Belgian telephone cable which will establish direct 
telephonie communication between England and Belgium. 
It is approximately 50 knots long, and is the longest 
cable of its kind inthe world. The wiresin the cables form 
two circuits, which will be placed at the disposal of the 
public very soon. Mention is also made of the laying of 
the laying of the first section of the Pacific cable, and of the 
numerous reductions introduced in the past year in the 
telegraph rates to different parts of the world. 


British Association.—We have received, by the 
courtesy of Mr. W. M. Heller, of the National Education 
Office, Dublin, and Mr. Chas. Н. Lees, of Owens College, 
Manchester, respectively, the provisional programmes of 
the meetings arranged for Sections L and A of the annual 
convention of the British Association at Belfast next 
month In the latter section the following are the most 
important communications which will be received : “ Report 
of the Electrical Standards Committee“; „Electrical 
Oscillations,” by Prof. W. B. Morton; “ Magnetic Detectors 
in Space Telegraphy," by Prof E. Wilson; “ Graphical 
Method of Determining the Discharge of a Condenser 
through a Variable Self-Induction," Ьу Dr. E. W. Marchant ; 
“ Preliminary Experiments on а New Standard of Light,” 
by Mr. J. E. Petarch ; “Rotation of the Ether with 
the Кап,” by Prof. Е. T. Trouten; and “ Tem- 
perature of Radiant Energy," by Dr. J. Larmor. Lord 
Rayleigh will introduce the question of the accurate 
conservation of weight in chemical reactions. The 
first meeting in Section L opens at 10.30 a.m. on 
Thursday, Sept. 11, at which-hour Prof. Henry E. Armstrong 
will deliver his address. The papers to be brought up for 
discussion on this day are: “Recent Reforms in Irish 
Education —Primary and Secondary-—with a View to their 
Co-ordination,” by Dr. W. J. M. Starkie (Resident Com- 
missioner of National Education); report on “ The Teach- 
ing of Mathematics”; report on “Conditions of Health 
Essential to the Carrying on of Work of Instruction in 
Schools.“ On Friday the meeting opens at the same hour 
with a debate on Irish Educational Work.” The follow- 
ing papers will also be read: “ Intermediate Education in 
Ireland—Review and Prospect,” by Mr. К. M. Jones, M.A. 
(Academical Institution, Belfast); “The Introduction of 
Practical Instruction into Irish National Schools,” by Mr. 
W. Mayhowe Heller, B.Sc. (Head Organiser of Science 
Instruction); Technical Instruction in Relation to 
Industrial Development in Ireland,” by the Right Hon. 
Horace Plunket (Vice-President Board of Agriculture 
and Technical Instruction); report on Teaching 
of Science in Elementary Schools.” The meetings 
of Seetion L will be resumed on Monday, Sept. 15, 
at 10.50 a.m. opening with a debate on The 
Training of Teachers,” by Prof. Withers, Miss Walter, and 
others, followed by a paper on “The Subjects to be taught 
as Science, and the order in which they should come,” by 
Dr. Kimmins. On Tuesday there will be a debate on the 
* Teaching of English,” by Mr. P. T. Hartog, Canon 
Lyttleton, and others, and a joint discussion with 
Section G on “The Training of Engineers" At the 
concluding meeting on Wednesday, commencing at 
10 o'clock, the papers will be on “Educational Experi- 
ments”; “Native Study in Urban and Rural Schools: 
its Scope and Limitations,” by Mr. R. Hedger Wallace ; 
„School Museums,” by Mr. J. Н. Leonard; and 


“University Education in Relation to the Study of | 
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Science as a Professional Qualification," by Mr, 
Hartley, F.R.S. 
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Post Office Telephones.— Perhaps the most interest- 
ing part of the Postmaster-General’s report on the Post 
Office for the yeas ended March 31 last is that dealing with 
the Telephone Department. In this connection’ very con- 
siderable progress is shown to have been made in that 
period, apart from the inauguration of the central exchange 
of the London telephone system in February this year. 
On March 31 last the number of trunk circuits under Post 
Office control in use was 1,165, giving а total of about 
98,000 miles of wire. Out of the capital sum of £2,300,000 
authorised for the development of the trunk system, the 
expenditure to date is £1,896,649, the year under review 
being responsible for £201,570 of this sum. The gross trunk 
revenue was £238,720, as compared with £211,209 the 
previous year, and the average value of each transaction 
was 5 68d., or practically the same as in the preceding 
year. Turning to the London telephone system of the 
Post Office, this has so far proved itself to be a very 
successful undertaking. | Whereas provision in the first 
instance was made for the accommodation of 5,400 sub 
scribers, the number of applications received has been so 
great that arrangements have had to be made for an early 
extension of the switchboard so as to accommodate over 
10,000 lines. Discussing the equipment of the central 
exchange, Lord Londonderry observes that the central- 
battery system of supplying all the electricity required 
from the exchange has fully justified its adoption. It has 
rendered possible a simplification of the apparatus supplied 
to subscribers, and the abolition of the batteries which 
were formerly required to be placed at their premises, 
and whose failure was a soure of difficulty. Also, 
the use of the lines by subscribers is much simplified, 
and the incandescent lamp signals at the exchange, which 
mark every stage of a conversation, enable the operators 
to give more rapid and efficient service to a greater 
number of subscribers. Besides the Putney and Kingston- 
on-Thames exchanges, other suburban exchanges are being 
constructed at Wimbledon, Richmond, Chiswick, Twicken- 
ham, and Croydon. More important exchanges are about 
to be opened in the neighbourhood of Victoria-street, 
Westminster, and in Cromwell-road, S. W.; others are 
being constructed in Oxford-street and in Finchley-road. 
As a result of surveys which have been made, it is probable 
that exchanges will also be established at Sutton and 


Epsom. Mention is made in the report of the dis- 
satisfaction felt at the slow rate at which the 
demand for telephonic service in London сап be 


met, but it is pointed out that already over 600 
miles of underground pipes have been laid, and about 
550 miles of cable, containing from 200 to 432 wires, 
have been drawn into them. Out of the capital sum of 
£2,000,000 authorised by Parliament, an expenditure of 
£972,517 was sanctioned up to March 31 last. With 
reference to the agreement with the Telephone Company 
as regards intercommunication, it is satisfactory to observe 
that the communication between Post Office subscribers 
and those of the company is now as rapid and as efficient 
as between the subscribers to the same system. Municipal 
telephones have also been going ahead in the past year, 
licenses having been granted to the Corporations of 
Brighton, Chard, and Portsmouth, and to the Norwich 
Mutual Telephone Company. Applications for licenses 
from several other corporations and from one or two 
local companies are now under consideration. The revenue 
from the Post Office private wires and provineial telephone 
exchanges was £152,142 last vear, as against £155,694 in 
the previous year. The amourit of royalty received under 
licenses for exchange working was £151,626, of which the 
National Telephone Company contributed £149,907. 
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YARMOUTH TRAMW AYS. 


Somewhere about Whitsuntide last we paid a visit to 
Yarmouth to interrogate our friend the borough engineer 
(Mr. Cockerill) as to the completion and opening of the 
tramway system. Mr. Cockerill very kindly devoted а 
part of the holiday time to give us information, and our 
heartiest thanks are due to him for supplying drawings, 


— 


MR. F. ARNOLD, CHAIRMAN OF TRAMWAYS COMMITTER. 


photogra hs, and notes about the most recent of the many 
municipal works of Great Yarmouth. 


The Town. 


Great Yarmouth is of considerable antiquity, and most 
probably formed a collection of huts in the time of the 
ancient Britons. At any rate we can assume anything we 
please, because the historians neither assert nor deny, nor 
does the oldest living inhabitant remember. In the Roman 
period there was a Count of the Saxon Shore,” an officer 
of some notability, but whether he had his principal resi- 
dence at Burgh Castle or at Caistor historians differ. 
Domesday book goes a little further, and gives the infor- 
mation that it was a Royal domain. The early Norman 


MR. J. W. COCKEEILL, BOROUGH ELECTRICAL ENGINEER, 


kings conferred blessings upon it in the shape of charters, 
though perhaps the blessings were sometimes bought at a 
high price, though one of Henry III. is the first which 
contained the prefix “Great.” Queen Annes charter 
abolished government by “ bailiffs,” substituting a mayor 
or chief magistrate, with 12 aldermen and 36 council 
men, over six wards into which the borough was divided. 
It was first represented in Parliament in 1294 by 
two burgesses elected by the Corporation. Until 1813 


*- -- 


there was no cross street in Yarmouth. АП ran 
north and south to the beach, and the only outlet for 
vehicles of any width was at the extremities of the quay. 
Those who have visited Yarmouth know these north to 
south streets are very narrow, and are called rows. "They 
are 145 in number, and it is assumed the town was so 
built to get as large а population as possible within the 
fortifications. To remedy the want for means of cross 


MR. Н. A. MILLINGTON, TOWN OLERE, 


traffic, Regent-street was made in 1813. That same year 
saw the first passenger steamboat between Yarmouth and 
Norwich. Gasworks were erected, and the town first 
lighted by gas on Dec. 6 in 1824. The railway from 

armouth to Norwich was opened in 1844. It will thus 
be seen that Yarmouth was generally ready to go with the 
times in matters of progress. Its latest work has been the 
construction of an electric tramway system, having adopted 
electric lighting some years ago, with Messrs. Preece and 
Cardew as the consulting engineers. 


Early Municipal Life. 


In 1599 Nash writes of the township, “that for state 
and strict civil ordering, scarcely admitteth any rivals.” 


Shey, 
МК, F. L. TURNER, TRAMWAYS MANAGER, 


In 1876 we again find recorded the opinion, * It is a very 
well-governed town." As in many other places, the cor- 
porate life of Yarmouth was grafted upon its guild life. 
Far too little attention is paid by busy men to this phase 
of business development—guild life yet the trusts of 
to-day would seem to be a recrudescence of tho guilds of 
medivvalism. Nall in his chapters on the East Anglian 
Coast says: “Many guilds (from ghulden or ghilden, to pay) 
or societies for the promotion of trade, commerce, and 
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to the public use of the town. The name ої the 
this that the existing municipality has received no ohange 
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Merchants' Guild merged into that of Corporation, and 
from 1545 to the present day. Evolution has been pretty 


religious purposes, were in existence from an early period 
in Yármouth. . . . The Guild of the Holy Trinity, or 
| Merchant Guild, which formed the Corporation or 
governing body of the town, was by far the most 
important. At the dissolution of the religious orders 
in 1545, their property was confiscated and applied 
by that name it continues to administer the municipal 
affairs of the borough." It must not be understood from 
constant. In Anglo-Saxon times the governing body con- 
sisted of elected port reeves, after the Conquest of bailiffs 
nominated by the Crown, and so to the time above 
mentioned, although long before “ wise men” were chosen 
and sworn to “ enforce and strengthen " the bailiffs. These 
“wise men” were later called aldermen. “In 1388, 10 
Richard IL, an ordinance was made empowering the 24 
jurats (aldermen) to choose ‘24 other wyse men to have 
syght of merchandyse.’ Afterwards this latter body 
increased in number and became ‘common council men.’” 


Thus by degrees the Corporation of Yarmouth was 
built up. 


Opening of the Tramways. 


Yarmouth has a population of between 50,000 and 60,000, 

and a rateable value of £200,000, with from 110 to 115 
miles of roads and streets. In one diréction, north to 
south, its boundaries are seven miles apart, while from 
east to west they narrow down to three-quarters to one 
mile. Of late years it has risen to great importance as a 
health resort, and its summer population is out of all pro- 
portion to its settled population. The authorities of a 
town of this character are bound to consider most eare- 
fully the requirements of visitors, and as the prosperity of 
the town depends partly upon the attractions it affords, as 
well as upon its geographical position, it is often expedient 
for the authorities of such towns to undertake work whieh 
in ordinary cases would be left to private enterprise. 
Whatever the moving spirit, Yarmouth decided upon 
electric tramways, and the system was formally opened 
on June 19 last, when three cars, draped with flags and 
filled with notable passengers, traversed the entire route, 
after which ceremony the public service commenced. The 
i history of the undertaking, and the description of the 
| opening ceremony, is very well given in the report of the 
1 Eastern Daily Press of June 20 last, from which we may 
i PEE errr quote the following. 
For some years Yarmouth Corporation had considered 
| the question of an electric tram service, and at the outset 
private companies made several attempts to obtain the con- 
cession, but the Council in 1898 decided on a municipal 
scheme, and obtained parliamentary powers in 1899. There- 
upon a Tramways Committee was appointed, with Alder- 
man Frank Arnold as its president, and then, strangely 
enough, civic feeling E right round in 1900-1, and it 
was decided to invite tenders from electrie traction com 
panies for the leasing of the trams. The chairman was 
80 opposed to the principle of handing over the streets 
and trams to а private company that he resigned, and 
Mr. C. S. Orde, the present deputy-mayor, succeeded him. 
When, however, the offers were received it was found 
that there was practically no competition, and the terms 
offered were considered ludicrously inadequate. The 
Corporation then reaffirmed the previous decision to work 
the trams as a municipal venture. Mr. Orde relinquished 
the chairmanship of the committee, which was again taken 
by Mr. Arnold, and from this stage work has steadily 
proceeded, until to-day Yarmouth possesses a first-rate 
service of electric cars, upon which the town is to be 
congratulated, and which were highly spoken of by the 
inspectors of the Board of Trade. The inspectors rode 
over the track, accompanied by Major Cardew (of Messrs. 
Preece and Cardew), the Councils consulting engineer, 
Mr. Frank Arnold (the chairman of the Tramway Com- 
mittee) and the borough surveyor. 

It had been contemplated starting the works in 1899, 
but it was then found, owing to the iron trade boom, that 
steel rails were at too high a figure, and it was deemed 
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expedient to wait till inflated markets had worked down | width of the roadway serves and the expediting of the 
to a normal price level. This policy was abundantly | service requires. In all six miles of track has been laid. 
justified in the great economy of first cost gained, but it | The system is on the overhead trolley principle, and the 


involved delay till 1901. Belgian rails were accepted on | street standards and bracket arms carrying the copper 
account of the price quoted being so much below the | wires have been made as ornate as possible. The steel 
tenders of British steelmasters, and 1,000 tons of the | rails used are of the girder type, weighing 90lb. per yard, 
foreign rails were ordered. The Brush Electrical Engi- | and are 7in. deep with 1jin. groove. The track has been 
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neering Works of Loughborough received the order for | built on concrete made of sand and shingle from the beach 
14 cars, each accommodating 49 passengers, and delivered | and 1,500 tons of Portland cement, and paved with granite 
all of them within 12 weeks from the date of the order. | setts, lava basalt, asphalt cubes, and Australian jarrah 
There are about four miles of street route for the | blocks. At the electric light power station structural 
trams to travel, part of which is double tracked as the! extensions had to be made, which were carried out by 
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Mr. Eastoe, and new generating machinery laid down | tion Beach Gardens. These two routes cover the chief 
at a cost estimated at £10,000. This covers two | lines of movement of Yarmouth's heavy summer traffic. 
200-kw. machines and two 200-h.p. boilers. The total | A convenient loop line has been provided from Regent- 
cost of the tramways was £50,000. The tramway depôt | road across Theatre Plain, connecting the line in the 
and general headquarters is on Caistor-road, opposite the | Market-place with the Regent-road tramway, which affords 
Corporation destructor, and was built by Messrs. Grimble | a ready means of avoiding congestion at the Regent-road 
and Harman. Accommodation is provided in a spacious | corner of King-street, where vehicular traffic is always 
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building lined with white and green enamelled bricks for | heavy. The line contemplated along the South Quay to 
20 cars. | Friar’s-lane and thence to St. Peter’s-road has not been 

There are three main traffic routes. One starts from | commenced, but as the tramways justify their existence 
the depót and passes through Northgate-street to Church | this will be one of the branches that will form future addi- 
Plain, and thence to the Market-place, where a strip | tions. Though the tram zone is thus comparatively small 
has been taken off the western and southern sides of | it provides what was most needed—easy and rapid transit 
the market area, and continues through King-street and by | between the railway stations and the beach, and between 
Regent-road and the Drive to the Wellington Pier Gardens, | the north and south of the town. 
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the present terminus. From this main traffic artery a| Prior to the trams leaving the depót there was a little 
branch springs at Fuller’s-hill, and descending that incline | speechmaking. Mr. Frank Arnold, chairman of the Tram 
ses along the North Quay, giving communication with | ways Committee, said that in 1896 the movement com 
auxhall Station, continuing by the quay to Regent-street, | menced for providing Yarmouth with trams. At first a 
at the top of which thoroughfare it will strike what may | company made overtures to them, but the Corporation 
be regarded as the main line in King-street. Through | decided that its trams should be under its own control. 
King-street another branch runs, passes down St. Peter's- | The present scheme was settled in 1898, and parliamentary 
ЫГ and thus reaches the terminal point at the Corpora- | powers obtained in 1899, but work could not then be pro- 
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ceeded with as iron was making boom prices; £10 per ton 
was asked for the rails, which they obtained later at 
£5. 18s. 6d. The work was commenced in October, and 
they must congratulate the surveyor and all concerned on 
the very satisfactory progress that had been made, par- 
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heart into the work. He hoped the time would come when 
there would be extensions by the South Quay to the Fish 
Wharf and along the Drive to the harbour's mouth. 

The Mayor, in publiely declaring the tram system 
opened, praised the admirable manner in which the borough 
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The Corporation had paid 
over £5,000 to the local labour employed on the work, and 
this was in addition to the money earned from the various 


ticularly during the winter. 


contractors. The estimated cost was £49,750, and it was 
expected this figure would not be exceeded. One of the 
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surveyor had carried out this important work. These 
undertakings were, he said, very often delayed, but the 
surveyor had kept his word, and finished the tramways to 
time. Everyone in the town would give the undertaking 
their good wishes, and hope it would become a financial 


| 
— 
е7 Ех теле урт 


jS 
i 
11 
Hl 
^ 
11 


COHSNUOAA 
h `` 


{ 


| 
| 


Fia. 6. —Car Shed. 


Board of Trade inspectors, Colonel von Donop, expressed 
his satisfaction with the track. He could not help express- 
ing their appreciation of the way in which the work had 
been carried on by the surveyor and his assistant, Mr. 
Kecleston, and also of the arrangement of the preliminaries 
by Mr. Turner, the manager. All of them had put their 


success. It was very important that Yarmouth should 
keep abreast of the times, and in providing electric trams 
Yarmouth was carrying out that principle, and coming into 
line with larger places. The suggestion that had been 
made in committee that they should try to run the cars as 
punctually as possible was a very good one, for a regular 
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service would go a long way towards success. Не sincerely 


hoped the trams would become a big success. 
e company then entered the trams for the inaugural 
ride round. 


Details of the Work. 


А reference to our issue of Jan. 11, 1895, will give some 
information concerning the electricity supply of Yarmouth, 
the lighting station being opened in January of that year. 
Yarmouth, like many other towns, was being exploited for 
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months after, almost to a day, tenders were acce 
and when the tender for 901, rails in 45ft. ders ee 
£5. 18s. 6d. per ton was the price of the кыы 
tender, the rails to come from the works at Ougree, 
near Liége, whereas 12 months previously the prigen 
qu uoted were nearly £10, it will be seen that waitin ng раі 

he consulting engineers are Messrs. Preece and "n. 
who were definitely appointed on April 2, 1901. On 
May 9, 1901, а tender for cars was accepted from the 
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7,.—Details of Track Work at Yarmouth. 


all it was worth. Mr. J. W. Cockerill, the borough engi- 
neer, who is, perhaps, as rene ine and as energetic as 
most men, was not satisfied with his exertions to get the 
town to adopt the electric light undertaking, but pursued 
and endeavoured to obtain a tramway insta lation. After 
a good many ups and downs, and, as has been previously 
mentioned, a strenuous attempt to lease the tramlines to a 
еше: а scheme was ор and parliamentary sanction 
the Act being dated Aug. 1, 1899. Early in 
1900 ое were asked for, but the prices were too high, 
and for the moment the scheme was postponed. Twelve 


Brush Company, and on July 31 tenders for the conduits 
from Messrs. Doulton and Co.; and for the poles, overhead 
equipment, and bonding by the British Insulated Wire 
Company, were 8 0 8 Further tenders were accepted 
on Sept. 5— the Telegraph Manufacturing Company for 
the main feeders; Messrs. Doulton's for further work; 
Messrs. Askham Bros. and Wilson for the points and cross- 
ings ; whilst the British Schuckert Company supplied the 
machines, and Messrs. W. H. Allen and Son the engines. 
The total estimate was £50,000, and the work has been 
carried out within that amount. We ought to have men- 
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tioned that Messrs. Crompton and Co. obtained the work | Fig. 10 shows the sections of fecders supplied by the Tele- 
for the battery and the booster, while Messrs. Grimble and | graph Manufacturing Company. These cables are insulated 
Co. obtained that for the car-shed and offices. The street | with impregnated paper suited for 520 volts working 
work has been carried out by the Corporation themselves, | pressure, the concentric cable being lead-covered and 
Mr. Cockerill being the responsible official, and having a | served, and the single cable lead-covered, armoured, and 


most able assistant in Mr. Eccleston, who was appointed 


tramway assistant in February, 1901. 
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served. Figs 11, 12, and 13 show more specifically 


The works were | the work done by Messrs. Askham Bros. and Wilson, 
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commenced late in October, 1901, and, as we have stated, 
were formally opened in June, 1902, being practically 
finished at the end of May. 

The accompanying illustrations practically describe them- 
selves, and will need but few words of explanation. The 
maps (Fig. 1), necessarily on а small scale, give some idea 
of the situation of the tramlines. The gentlemen whose 
portraits we give, together with Mr. Eccleston, have borne 


WEICHT OF RAIL 90 LBS PER YARD 


SECTION 


FIG. 9.—Sections of Rails, Fishplates, etc. 


the burden and heat of the day, and if the Yarmouth 
tramways are in any sense to be termed a success, it is due 
to the untiring energy and devotion of these gentlemen to 
the work which they have had to carry out. Fig. 2 shows 
the car-shed and offices adjacent. Figs. 3 and 4 show 
details. Fig. 5 gives the details of one of the cars, and 
Fig. 6 shows the lines as going into the car-shed. Coming 
from the car-shed to the ordinary track, Figs. 7, 8, and 9 
give in detail the various compound parts of the track. 


who supplied the automatic movable points and cross 
195 of the best toughened crucible cast steel, and, 
indeed, all the special trackwork throughout the line. 
The rails, points, and crossings were fitted together 
at the works, marked, and sent away ready for laying in 
the system, thus saving a great amount of labour on the 
spot. It may be mentioned that Fig. 11 shows the junction 
at the Marine-parade and St. Peter's-road, of course laid 
out by Messrs. Askham Bros. and Wilson. Figs. 12 and 13 
show details of special work. 

Coming now to the central station, which is an extension 
of the original electric light station, Fig. 14 gives an 
exterior view of the building, while Figs. 15 and 16 show 
some details. Fig. 17 shows a plan of the arrangements, 
where it will be seen that the traction sets are quite 


Fic. 10. Sections of Cables, 


distinct from the lighting sets, each, in fact, being com- 
plete in itself. Fig. 18 is à section through the building, 
while Fig. 19 is a photograph of the traction sets. These 
are а combination of engines made by Messrs. W. Н. 
Allen and Co. with dynamos supplied by the British 
Schuckert Company. The dynamos are each designed for 
an output of 564 amperes at 500-560 volts when running 
compound, and 364 amperes at 460-500 volts when running 
as shunt machines at a speed of 550 revolutions per minute. 
The constructional details of these dynamos can be seen 
in Fig. 20. The machines are of the usual Schuckert con- 
tinuous-current type. The speciality of the particular 
machines supplied to this Corporation is that they are 
arranged for either shunt or compound working, in the 
latter case being over-compounded in such a way as to raise 


the voltage from 500 to 560 from no load to the full load of 
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464 amperes. This is arranged by bringing one terminal 
of the shunt and of the series winding of the fields to a 
single-pole throw-over switch, which is placed on the upper 
part of the magnet frame. The armatures are drum-wound 


of the special Schuckert surface-driven type, and the windings 
consist of rectangular bars, thoroughly insulated and securely 
are insulated from 


attached to the core. The conductors 


the core by means of mica, and are driven by means, of 


insulated driving strips, sunk at frequent intervals into the 


core, and extending the whole length of the armature. The 
end connections are made by bent copper strips, which, 
being entirely surrounded by air, are thoroughly insulated 


from each other and from all adjacent parts of the- 


machines, and which from their fan-like arrangement 
produce à very powerful current of air, and considerably 


Fie, 12. Special Work, 


cool the windings when the machines are running. The 
magnetic field between the armature and the pole-pieces is 
во proportioned that the armature reaction is reduced to а 
minimum. The machines are designed for а maximum 
temperature rise of 72deg. F. after a 24-hour run at full 
load. The guaranteed efficiency at full load is 92 per cent. 

A few words may be given describing the Chelmsford 
reversible booster. This machine is designed for use in 


Fig, 11.—Laying the Track. 


central stations with the object of keeping the load on the 
main generators approximately constant in spite of large 
and sudden variations in the external load, and effects this 
by automatically charging and discharging the battery in 
connection with hich it is used. Each booster consists 
of an ordinary shunt-wound motor coupled across the 
main ‘bus bars and driving a differentially-wound gene- 
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rator. This generator has two field circuits: (a) the 
ordinary shunt, and (5) a special main which carries a 
definite portion of the main load of the station. The 
diagram of connections is shown on Fig. 21. The charge and 
discharge of the battery are governed in the following way : 
(1) When the external load is just equal to the normal full load 
of the generators in use, no discharge is required from the 


battery, and the field windings are so designed that under 


Fig. 13,—Special Work. 


these conditions the excitation due to the special series coils 
neutralises the excitation due to the shunt winding. (2) 
When the external load is greater than the normal Toad of 
the generators, discharge current is required from the 
battery. This discharge current is automatically obtained, 
as the increased current in the external circuit increases 
the excitation due to the series coils, and the connections 
to the battery are such that the volts thus given by the 
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enerator are added to the battery. (3) When the external | higher voltages are obtained by short-circuiting the series 
Гед falls below the normal full load of the generator the ! coils and regulating the volts by the ordinary shunt гевіві- 


)| 
b Als, 


reverse action takes place, the shunt winding (/ over- 
powering the excitation due to the series coils, reversing 
the polarity of the generator and causing a charging current 
to pass through the battery. To take a special example. We 
will assume that the battery is being used in connection with 
a lighting and motor circuit at 500 volts. Under condition (2), 
where the battery is required to discharge, the booster 
should be designed to add about 40 volts when the battery 
is discharging at its maximum output, and give about 
40 volts in the reverse direction when the maximum 
charging current is passing to the battery under condi- 
tion (3). The resistance, C, is introduced to avoid the 
current from the booster passing through the series winding 
of the main generators. The switch, R, or a set of plugs, 
is used in connection with a compensating resistance, 
shunting the generator series coils. This switch has a 
double function: (1) it allows a varying number of main 
generators to be used in parallel; (2) it enables the point 
of reversal to be adjusted. Further, a shunt regulator, D, 
is provided in the generator shunt circuit. The above 
describes the normal working conditions under which the 
booster works automatically. In practice the machine is 
also required for fully charging the battery at certain times, 
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ance, D. Under these conditions the machine acts as an 
ordinary motor-booster.  Motor-generators of this type 


cH 
Fig. 15.— North Elevation of Electric Light Station. 


have been supplied to the Birkenhead Corporation, and 
Mount Morgan, as well as to the Great Yarmouth Corpora- 
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and taking the examples given above, the booster will have 
to be large enough to give 120 volts occasionally. These 


tion. They are particularly useful in tramway stations on 
account of the rapidly varying load. 


THE ELECTRICAL ENGINEER, AUGUST 22, 1902. 261 


І | 
! е i 
i N à 
| 3 
j x 

8 
1 3 


FOR 
COD) TRAM WAY 
| PLANT 


| LOOK. WT TRACTION SETS 


| 
PROPOSED 


| 
BO/LER HOUSE 


| EXTENS/ON. 


T 
8 
| 
— — 2 Qué PP. no CD „. a6 „ee «m Kho 0 ds m @ а». — 1 


^ — 1 | 

Д тит omen Ж | | 

m gee (j| 2.250 HP | д 

LAVATORIES (= ALTERNATORS, '| BOILERS. | | 
T COAL STORE | 
$ sd 

— Jano ENSINES B. | 
ys | | BOILER HOUSE | 


S W/TCAYBORRO. 


| Engine Reon) Boiler Моих Р —————— — 
{ = — £ = = — m 
= $ 26 usn н | Tank 
„ү b * Ј | è 
| Fia) eee ae E T ^ Wh Babcock a Wiloer | 7 
14 * = М o LE СЕ n m |, boiler duty “500/65 1 oc — 
Office | Y ) per hour vr 


` — 
‚ POETS AE E 
À 
Р . mi xn 
у үтел ср т тузшу, 


— - Ў. 


Fio, 1§.—Section through the Electricity Works. 


268 THE ELECTRICAL ENGINEER, AUGUST 22, 1902. 


Fic. 19. Тһе Traction Sets at Yarmouth. 
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Figs. 22 and 23 give the diagram of connections of the 
main station and the sub-station boards. There is no par- 
ticular feature in these boards, apart from the arrangements 
of the reversible booster switchgear, as all switches, fuses, 
and instruments are of Crompton's standard patterns except 
the automatic cut-outs, which are of the British Thomson- 
Houston type. The battery has а storage capacity of 
560 ampere-hours when discharged at 45 amperes, but is 
capable of à momentary discharge of 280 amperes. This 
battery was supplied and fixed by the E.P.S Company, who 
were sub-contractors under Messrs. Crompton and Co. 


WIRELESS TELEGRAPH STATIONS. 


Publie notice is given in the London Gazette of Tuesday 
last that stations have been established by the Marconi 
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Wireless Telegraph Company at the undermentioned | Sag Harbour, Long Island, U.S.A. The total number 
places, and that messages can be received at these stations | of wireless telegraph stations established by the 
and forwarded to their destinations:  Frinton-on-Sea, | Marconi Company is thus 16, of which, it will be 
Essex; North Foreland, Kingsgate; Місоп, near St.' seen, 10 аге in the United Kingdom, three are 


tOUS BAR | | ‘ 


a, 22,—Switchboard Connection Diagram. 


Catherine's Point, Isle of Wight; Haven, northern | Continental stations, two are in North America, and one 
entrance to Poole Harbour; Lizard, a quarter of a mile | in the United States. There can be no doubt that the 
westward of Lloyd’s signal station; Holyhead, in the | facilities offered by these stations for enabling communica- 
town ; Rosslare, three-quarters of a mile north of railway | tion to be set up between ship and shore will be greatly 


| 


i iBRcAl«E rs 


T BREAKERS ЖЕ [сот | 
| ETER 


— 


SN : 
ou: IN LTMETER e 
c 


] | | 

ml ч 050 А 

V EUNT ө 
Л ^ + | 
lu ы 
a vit bus 
; 
- р. c 
< 4 ^ 
* Р 90 Д а) 

" х 
T Gen E 
0 2 
Y Tipo oma 9 FEFDERS. 
t o [SERES T " 
| ö 9. | | 
_ |C A | EE 


FIG. 25. Connections, Yarmouth Tramways Switchboard, 


station; Crookhaven, half a mile westward of village; , appreciated by passengers crossing the Atlantic, especially 
Malin Head, Lloyd's signal station; Innistrahull, Lloyd’s | by business men. As has recently been demonstrated, it 
signal station; Borkum, River Ems, Germany; Borkum | is now possible by wireless telegraphy to be in communica- 
light - vessel, Germany; Nieuport, Belgium; Belle Isle, | tion with land for nearly half the time occupied in making 
Labrador; Chateau Bay, Labrador; Sagaponack, near | the passage of the Atlantic. 
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ELECTRIC RAILWAYS. 


The frequent references to electric traction which have 
been made at the recent half-yearly meetings of the large 
railway companies of the United Kingdom remind us of 
the wisdom of the Vicar of Wakefield. According to 
Oliver Goldsmith, this reverend gentleman held the opinion 
that the man who married and brought up a large family 
did more good for his country than he who remained 
single and only talked of population. Judged on this 
basis, the North-Eastern Railway Company is the most 
worthy one in the country. The other companies owning 
main lines “investigate the great question of electric 
traction”; ‘collect information as to what can be and 
what has been done; wait for the experience of others.” 
In fact, they do anything but celebrate the marriage of the 
steam locomotive with the electric traction system. It may 
be urged in favour of some that the financial state of the 
companies is not such as to warrant the marriage in ques- 
tion. The reply to this, however, is that the competition 
between railways and tramways is so keen that the 
railway companies must either equip their suburban 
lines for electrical working or lose the traffic carried 
by these lines. It is obvious that this competition 
has forced the hands of the North-Eastern Railway 
Company, but it is to their credit that they propose to 
experiment within a year by the equipment of over forty 
miles of their lines for electrical working. The magnitude 
of the so-called experiment which the directors of the 
North-Eastern Railway Company are making will be 
gathered from the following figures. It will involve the 
laying of conductors along two miles of four - line 
track, thirty-five miles of double track, and four miles 
of single track. We gather that it is not definitely 
decided whether the track is to be bonded and used as a 
return. The company will also make fifty new motor 
coaches and thirty-six trailer coaches, which will be 
equipped for the converted lines. These are to be run 
in short trains of three coaches, of which the middle one 
will be a trailer. Besides the above, high-tension cables 
and sub-station equipments are to be provided in order 
that power obtained as three-phase currents from the 
Neweastle-on-Tyne Electric Supply Company at six 
thousand volts may be distributed to the trains 
as direct current—in fact, the equipment is complete, 
with the exception that power is to be bought from 
a supply company and not generated at a special 
station established for the purpose. This will enable 
the electrical system to be got to work at an earlier 
date than would otherwise have been possible. The lines 
which are to be converted are chiefly those which connect 
up Newcastle with the neighbouring seaside towns of 
North Shields, Tynemouth, Whitby, and Cullercoats. 
The residential morning and evening traffic on these lines 
is a valuable one, and both it and the holiday traffic 
is threatened by the approaching completion of the 
lines of the Tyneside Tramway and Tramroad Company” 
These lines will connect up the tramway systems of 
Newcastle with those of Tynemouth. A well-organised 
and frequent service on these through tramlines will, as 
has been proved, play havoc with the traffic of the railway 
company. The directors of the North-Eastern Railway 
have decided to fight the competition by equipping their 
lines electrically, and vastly improving their service. A 
speed of twenty-two miles per hour, inclusive of twenty- 
second stops at the stations, is to be maintained by the three- 
coach electric trains. This increased speed, together with 
an increase in the number of trains per hour, will hold a 
large proportion of the present traffic. What is more 


| important is that the increased facilities will induce more 


Newcastle residents to live at the seaside, and hence will 
open out new building sites and increase the number of 
season-ticket holders. It would be well if the other great 
railway companies were to follow the example of the 
North-Eastern, and there are without doubt а number of 
cases in which a prompt improvement of travelling facilities 
earried out on the above lines would prevent competition 
by interurban electric tramways. To conclude, the railway 
company which adopts electric traction and creates a 
healthy suburban traffic, does more for the country and its 
own shareholders than the company which sits on the fenc 

and talks of progress. | 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


BRISTOL MUNICIPAL TELEPHONES. 


SIR, —I have always lived in the belief that direct refer- 
ences to each other's work should be avoided by profes- 
sional men unless such references can be made courteous 
and complimentary. It may not be possible to give effect 
to this rule invariably, but when adverse criticism cannot 
be shirked, then it behoves the critic, not only for the sake 
of justice but for his own reputation, to make quite sure 
of his facts. It was with amazement, therefore, that I 
read Sir W. H. Preece’s report to the Corporation of 
Bristol on their pro municipal telephone service, 
dated April, 1902. In it Sir W. H. Preece not onl 
permits himself to cast thunderbolts at the humble ak 
of the present writer, but does so without taking the 
trouble to ascertain whether he is directing his disruptive 
energy at anything more substantial than shadows, for, 
strange to say, the objects of his wrath are in every case 
myths, although he states them as substantial facts! Here 
are some examples, which, for brevity, I arrange in parallel 
columns : 

Fact, 


Report. 

1. Brighton has adopted £7— 

r. e., a £7 telephone rate—against 
this expert’s advice.” 


2. Huddersfield now proposes 
£7. 10s., under the same ‘expert's 
advice.” 

3. [It must be noted that 
while the TAGON rate was fixed 
at £5. 5s., in bridge Wells it 
became £5. 17s. 6d." . 

4. '* What is the experience of 
Glasgow? There is an ominous 
silence as to the financial result of 
the municipal scheme.” 


5. I have been told, but can- 
not vouch for the fact, that the 
estimates have been greatly ex- 
eseded. " 

6. The National Telephone 
Company have, however, experi- 
en & record advance in their 
rate of progress in that city... . 
The growth of their business is, I 
am assured, phenomenal." 


7. They are paying £1,500 a 
ear in terminal fees to the 
ational Telephone Company." 


The rates I recommended to 
Brighton were £5. 10s. inclusive, 
and £3. 10s. and 1d. per call toll, 
which were adopted. 


I have never given any advice 
to Huddersfield, direct or indirect. 


The Tunbridge Wells rate was 
pro as soon as Glasgow’s, 
and differed because the cireum- 
stances are quite dissimilar. 


The Glasgow Corporation's year 
ends on May 31. The accounts 
for 1900-1 were presented to the 
Town Council on Sept. Б, 1901, 
and were duly published. As 
required by the te ко license, 
copies were furnished to the Post- 
master-General The accounts 
for 1901-2 went through the same 


formalities last month. 
Myth. 
Quite untrue. Ап analysis of 


the company's Glasgow directory, 
issued last month, counting every 
name in it, shows a great falling 
off in direct lines to the Glasgow 
сш since Janua last. "This 
is partly compensated, so far as 
numbers go, by some increase in 
pene instruments, but the 
oss of revenue must be very serious. 
It has been ascertained also that 
ople whose names appear in that 
rectory cannot be rung up. On 
the other hand, the Corporation 
have 6,300 lines speaking, 1,500 
more to join up, and. are hooking 
orders at the average rate of eight 
per diem. 
Untrue, as the recently-issued 
Corporation accounts show. 
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This coneludes the kindly references to me and my work. 
They аге seven in number, and everyone is founded on 
fiction. 

But what if I were to become critic in my turn and pull 
the rest of Sir William's very long report to pieces? I will 
not take credit for not doing so, because, as you could not 
possibly afford me the necessary space, my letter would 
pos y not appear at all, and so my own defence would 

ost. 

I will, however, ask permission to say that on p. 1 of 
the report the Bristol Corporation are informed that they 
possess a monopoly of the tramways and waterworks in 
their city, the fact Deis that these enterprises aro in the 
hands of companies; on p. 2 Sir William says of the 
Bristol telephones, * The service is well done,” although 
on p. 1 he states that the Telephone Committee are aiming 
аб a “more efficient service ” ; on p. 2 he says, “I cannot 
say that the business is well derio in Bristol”; and 
on p. 3, “ Upon comparison with the figures in Bristol we 
cannot say that it is badly developed there." On р. 2 he 
says that telephony “is not well developed anywhere in 
Great Britain,’ which is in direct contradiction to his 
evidence before the 1898 Select Committee, while tele- 
phony in Glasgow, Guernsey, and Tunbridge Wells is well 
developed, thanks to the Corporations. The figures given 
on p 7 of the cost of establishing a telephone service are 
not in accord with experience, and are contradicted by the 
recently-published Glasgow Corporation accounts. The work- 
ing expenses of a telephone system given on p. 7 are greatly 
overestimated, while,on p. 4, 5 per cent. is said to be sufficient 
to cover interest and sinking fund, which is an under-estimate. 
On p. 4 Sir William bases a calculation of income and 
working expenses on 6,000 lines, and in the next para- 
graph 9 of ever getting such a number! Surely 
the reasonable plan would have been to have made up his 
mind as to the number that could be got, and then to have 
estimated accordingly. Anyhow, the Glasgow Corporation 
have got over 6,000 in less than 12 months, so Bristol 
need not quite despair. If Bristol were telephoned to the 
same extent as Guernsey, it would have 9,221 telephones, 
and yet Guernsey is not quite such an important place as 
Bristol  Bristolians are told that they ought to be con- 
tented with party lines—from two to ten on a string! 
The party line meets all points and removes all objections 
to (causes for?) the complaint of dear telephony." They 
are also told that they ought to be content with the 
present tariffs of the National Telephone Company, and 
with everything that they happen to have. In short, as 
William's mother says in “ Black-Eyed Susan " (Burnand's 
version: Everythink as is, is for the best.” 

In fact, the report is such an elaborate and laboured 
piece of special pleading on behalf of the National Tele- 
phone Company, is so self-contradictory, and is so absurdly 
at variance with facts, that I cannot bring myself seriously 
to believe that Sir William Preece ever wrote it. Most 
probably, being occupied with much more important 
matters (for I see Sir William is now devoting himself to 
the electric lighting of Carnarvon), he has allowed some 
zealous and imaginative employé or advocate of the 
National Telephone Company to do the writing, and has 
(no doubt in all good faith and in the exercise of that good 
nature for which he is so justly celebrated) 8 
his signature. — Yours, etc., A. R. NETT. 

65, Renfield-street, Glasgow, Aug. 19, 1902. 


THE NEW MARCONI WIRELESS TELEGRAPH 
STATION AT CAPE BRETON.* 


It will be remembered that immediately after the first 
successful transmission of signals across the ocean by the 
Marconi wireless system, the work of constructing three 
stations—two in America and one in England—tor the 
regular transmission of eommeroial messages was put in 
hand. The European station is situated at Poldhu, Corn- 
wall. On the American side of the ocean the station 
used in the original experimental work was erected on 


From the Scientific American. 
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a lofty point at the entrance to St. John's Harbour, 
Newionndland, but eh account of the oppesition of the 
Anglo-American Telegraph Company which holds a 
monopely of Transatiaatic telegraph rights in New- 
foundland, Marconi abandoned that site and selected 
two new locations, one on the easterly coast of Cape 
Breten, Nova Scotia, and the other at Cape Cod, 
Massachussetts. The station at Glace Bay, Cape Boetan, 
of which we present a group of illustrations, is lecated 
оп a promontory of land, whose surface lies about 70ft. 
above mean high water. The plant consiste of four huge 
towers fur carrying the vertieal wires, and a group of 
one-storey buildings arranged at the base of the towers, 
in which are contained the powerful electrical plant 
which has been specially constructed fer the station.. 
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The New Marconi Wireless Telegraph Station at Glace Bay, 
Cape Breton. 


The present article is devoted to a description of the 
four great towers, which take the place of the familiar: 
single mast that is used where transmission is to be 
conducted over moderate distances. It will be under- 
stood that for the regular transmission of commercial 
messages over distances measured by the thousand 
miles a vastly greater capacity is necessary, both in 
the generation and the reception of the Hertzian. 
waves, than suffices for. the ordinary messages over 
from 50 to 100 miles, of which we have heard so much, 
of late. Hence the truly gigantic proportions of the 
aerial system which is herewith illustrated. The necessary 
height for the vertical wires has been attained by the erec- 
tion of four braced wooden towers, each 215ft. high, at the: 
four corners of a square which measures about 200ft. on a: 
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The Marconi Receiving Station at Cape Breton. 


side. Each tower consists of four legs, built up of 3in. by 
12in. plank, the legs being ‘braced together on each face of 
the tower by 3in. by 9in. braces. The planking of which 
the legs are built is laid up so as to break joint as much 
as possible, and secure the approximate strength of a solid 
12in. by 12in. stick. The legs are spaced 30ft. from centre 
to centre at the hase and 9ft. from centre to centre at.the 
top platforms. The foundation of each tower consists of a 
mass of concrete formed in a hollow square, in which are 
embedded the 12in. by 12in. sills and the first panels of 
the lateral bracing. In section this concrete mass is 6ft. 
in width by 8ft. in depth, the external dimensions of the 
foundation being 36ft. by 36ft. and the internal dimensions 
2aft. by 24ft. 

The experience had with previous attempts to carry a 
set of lofty aerial wires, more particularly that at Cape. 


Cod, which was wrecked in a heavy gale, proves that the 
weakeat feature in those structures was the system of guy 
ropes with which they were held in positien. The of 
the Cape Cod structure was due to the parting of the 
extreme weather guy ropes, the method of tying the towers 
adopted having been such that practically the whole strain 
fell upon a few stays. In the present case the towers are 
tied in such a way that the stress on each tower will be 
transmitted directly to its own set of cables, every one 
of which will be doing useful work. The wires are 
carried from three points on the towers (the lower and 
upper third and the summit), all wires having an 
inclination of 45deg. The ropes are all made of the best 
plough steel, the majority of them being 24in., and a 
few 3in. The methed of carrying the aerial wires 
upon the structure is as follows: Four 3in. cables are 


| strung from platform to platform at the top of the towers, 
| as shown in the accompanying di 


diagram, and from these 
cables depend 150 aerial wires. These are drawn together 
and united in the centre of the tower into a single cable, 
which descends vertically to enter the transmitting and 


| receiving house below The average length of the aerial 


wires before they meet in the common central cable is 
about 140ft. During a recent visit of a member of the 
staff of the Scientific American to the Cape Breton station, 
Mr. Vyvyan, the engineer in charge of the station, stated 
that Marconi has ceased to use the coherer and has substi- 
tuted a receiver of much greater reliability and capacity. 
It was always difficult to secure an absolutely reliable coherer 
of the old type, since out of 100 of these little instruments 
30 or 40 might be good, 30 would be poor, and 30 would 
be absolutely unusable. The new method of ко 
adopted by Marconi has а capacity should it be require 
of several hundred words a minute. This improvement, 
taken with the great power and capacity of the plant, 
render it practically certain that, when in the course of a 
few weeks the station is opened, it will prove to be capable 
of dealing with any class of commercial messages that may 
be required. Mr. Vyvyan further stated that it would be 
possible to receive and send messages to and from San 
Francisco, the earth resistance being very much less than 
is popularly supposed. The power of the new installation 
was far greater than would be demanded for transmission 
to Europe, and it is probable that before the close of the 
present year messages will be sent direct from Cape Breton 
or Cape Cod to Cape Town, South Africa. 
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THE DISSIPATION OF ENERGY BY ELECTRIC 


CURRENTS INDUCED IN AN IRON CYLINDER 
WHEN ROTATED IN A MAGNETIC FIELD.* 
BY ERNEST WILSON, 


(Concluded from page 228. ) 
Rotating und Alternating Magnetic Fields. 


We have seen that the results of theory are fairly well 
verified by experiment It remains to extend the formule 
to cases actually met with in the construction of dynamo- 
electric machinery. It is reasonable to assume that the 
electric currents distribute themselves in paths such that 


constant current density is preserved. The formula 
272 72 

2°78 СА. шау be taken to apply with а good deal of 
р 


certainty in the case of circular plates in which the diamete 
is great as compared with the thickness, and in which the line 
of force are uniformly distributed in the nu of the plate. 


Ед 2 72 2 
Comparing this with the formula 1:65 усте for alter- 


nating magnetic force, wemay say that therotating field would 
dissipate about 1:7 times as much energy in a given time 
ав the alternating magnetic field. It should be remembered, 
however, that even when the lines of force are confined to the 
plane of the plate, the dissipation of energy for a given average 
induction density may be considerably reduced if the distribu- 
tion is such as to give the induced E.M.F. a more rectangular 


waveform. Some time аро I tried to. aceount for the loss 
JJ 8 
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in a smooth-core drum armature, in which the magnetic 
field was distributed approximately as in these experiments. 
Bringing to bear the results of Prof. Baily’s experiments 
on the dissipation of energy by magnetic hysteresis in 
rotating magnetic flelds and the results arrived at m this 
paper, I am still unable to account for the observed loss on 
the siga ep that the plates sre insulated from one 
another. № dynamo-electrie machines, where approximate 
uniform rotating fields are met with, the construction does 
not ler itself to such perfect conditions as, for instance, 
in the case of alternate-current transformer cores. It is 
doubtful if the lines of force are always confined to the 
plate. If one considers the section of an armature core in 
which ventilating spaces are provided, it is highly probable 
that at the ends of the core and at each ventilating space 
there is a considerable’ axial component, which would at 
once give rise to а serious increase in the dissipation of 
energy by induced currents. The teeth are sometimes 
filed out after placing the plates in position, and this may 
lead to considerable eonductivity normal to the plane of 
the plate. Then, again, the plates are not always insulated 
from the shaft or spider which sapports them. In multi- 
ү dynamos it is questionable if one ever meets with a 
air approximation to a &niform rotating field. 

Longitudinal Variation of Intensity of Magnetic Induction. 

In the previous paper it was stated that the intensity of 
magnetic induction diminishes in value and sufters retarda- 
tion in phase as one proceeds from either end of the 
cylinder along ite longitudinal axis towards the centre, in 
much the same way as wae observed radially in a plane at 
right angles to the longitudinal axis and midway between 
the ends of the ador. This statement rested upon a 
oemparieon of the E.M.F. of coil I. with that of coil 1. 
In the present experiments an opportunity to examine this 
further was given, and coil 3' (Fig. 1) was wound round 
an area 22:6 square centimetres at the end of the cylinder. 
The maximum values of the induction density over this 
area are given in Table I., so that a comparison can be 
made with the maximum value of the intensity of induction 
at the centre (coil 1). The phase displacements are also 
given. The results further confirm the statement made in 
the previous paper. 

Conclusion. 

In my former paper I omitted to thank Prof. Capper for 
the loan of the worm and wotnrwheel used in these experi- 
ments. I have pleasure in doing so now. I have also 

leasure in acknowledging the help I have received from 

r. F. S. Robertson, and Messrs. M. S. Duffitt and R. M. 
Wartze. I wish to mention the intelligent interest taken 
by Mr. Duffitt in the theoretical part of the work, and the 
patience and care Mr. Wartze has given to the working 
out of results. Mr. T. Jones has again rendered valuable 
assiatance. 

THEORETICAL APPENDIX —By J. B. DALE, М.А. 

1. The rotation of a conducting sphere in a magnetic 
field is discussed by J. J. Thomson (“ Researches in Elec- 
tricity,” p. 546). When the sphere is rotating about the 
axis of z, in a uniform magnetic field of force B parallel 
to х, the values of the current components when „/(и w/c) a 
is very small are 


„ 5 = 0 r=? C L 
7 2 Grae t 1707 EXT 
w being the angular veboeity and « the radius. In the 
case of an iron sphere we may take » = 10°, с = 104, and 
the current components are approximately 


w ae 
0 с 


The currente, therefore, flow in circles in planes parallel to 
y z, having their centres on the axis of 7. 

Integrating round a circle, the value of the E.M.F. is 
found to be 5 т р? В. This is likewise the value of the 
E.M.F. found on the assumption that the circuit is insu- 
lated and rotating in a field of magnetic induction equal to 
that in the sphere at rest. 

The rate of heat production 


= 0 (p? + т?) dz dy dz, 


taken threugheat the volume of the sphere. Fraseforming 
to polar ee-erdinates, this beeomes 


T T oT 5 9 В: 
27 E. ar sin? 0 09 | F 
с 0 0 * 0 ud 


Writing for e, 2 * f when f is the frequency, we fired for 
the rate of heat production per cubic centimetre. 
5:05 ёр (5 By 
Jg 


/ 


when 3 B is the induction when the sphere is stationary. 

2. In the case of a cylinder rotating about its axis of 
figure in a uniform magnetic field at right angles to the 
axis, we may assume in analogy with the result for a 
sphere, that the induced currents circulate in planes parallel 
to the axis and the magnetic force, and that the E.M.F. in 
any circuit is the same as that which would be induced in 
the circuit supposed insulated and rotating in the magnetic 
field which exists in the eylinder at rest. The form of the 
stream lines in any plane section is unknown. It is reason- 
able to assume that they are approximately reetangufar. 
Different assumptions may be made regarding the law of 
formation of the rectangular circuits. We shall assume (1) 
that in any section the currents flow in rectangles similar 
to the boundary of the section ; (2) that the currents flow 
on the surfaces of cylinders similar to the cylinder ; (3) 
that the current density in any circuit is constant threugh. 
out that circuit. And compare the results obtained for 
the value of the rate of heat production according as one 
or other of these hypotheses is adopted. 


V, 


5. Take axes through the centre of the cylinder, О, the 
axis of rotation, O, parallel to the magnetic induction in 
the cylinder. Let a centimetres be the radius and 2 ma 
centimetres the length of the cylinder, 2 7 f the angular 
velocity. In a section P N P' distant z centimetres from 
the axis, assume that the eurrents flow in circuits similar to 
the boundary of the section. 


А „ Aa? 22) : 
Let N L=: centimetres, then N Q =: J*- ^ / eenti- 
m a 


metres. 

If B is the magnetic induction, and р the specific resist- 
ance of the material in ohms, the E.M.F. in the circuit 
QLQ ‚о, 

2 B. 4 2 „(а — 7) . 10-8 volts, 
in à 
and the resistance 


il) (: V- e) āū та ) fee à:. 


т (1 


Hence the rate of dissipation of energy in watts per 
cubic centimetre 

2 R2 10-15 ume 

_ 16m f: B? 10 de | de 


i EUMD Scc 


р тё at 


(a? —20) 
(dmi a г] 
This may be integrated by substituting a sin 0 for т, 


апа the result is 


2 R2 10-16 2 
Р? В 10 тат? | 4— _ёт 
р м (т? +1) 
When m = 1, this is equal to 
| 210-16 42 
4:694 J. B 10710 а? 
р 


AJ (m? љ 9 41 


XJ (m 1)-1 


When m is small, the expression tends to 
2 R2 —16 72 m2 
12:6 f? B 10715 a? т | 


4. When the currents are assumed to flow in cylindrical 
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shells similar to the original, let 2 2 centimetres be the | Let z = a sin 0, and denoting сов 0 by c and sin @ by s, we 
length. The radius of the shell = z/m centimetres. obtain : 
he thickness of the plane end is à, and of the curved 


1 v/2 
surface — д. J Co fA Ame- à т) ae 
Danone by ф the angie z O Q (Fig. 1) the ЕМ.Е. | o 
round the elementary circuit T c (em _ (+ 16 (5 + 4 т?) 1 r) (E) 
= 2rf B10. 4 = ein g. $ 
The resistance SP de оен By the same — D and D' assume the forms 
4'3 m? 4 m, sin 9 ) _ 4 (m +1) аз P с+ m | 
Göde m d ö. sin ф pr Daa], CC- mt log — dd. . (P) 
The dissipation of energy in watts per cubic centimetre is 1 2 
ma , a т + с 
16 тт В'10-и fi” ant 94 6 f - D —35 / c(m - tog “+ do . (G) 
m? (m? - 1) à p^, cos - m 
2o 47 mi a2 J? B? 1075 | where the limits in D' when m > 1 are 0 and 7/2, Taking 
5 (m? + 1) p this case first and integrating by parta, 
Wh = 1, thi l to 
our 27% fi Be 10-1 | Di = Fe (6m —2 (cs +6) тна (e 
5 o -$(20s+3e8+360)m 
. x 2 
or, 5°95 а2—_———. а А (Н) 
— е 
When m is very small, the value is approximately m a5 [*/? ( 
4 2 " 2 
7.9 mtg? Boi ты | a zan +4т? + Pr) s- т(2 т? +$)сз 
р 
5. When the current іп any section is assumed to be of ( m S) em з + pos 
uniform density throughout, the rectangular circuit must -m(2m-27)0]d0 . . . . (K) 


be such that Q L being this circuit Q P = L Е (Fig. 2). 
The area enclosed by the circuit is 


4 (ar- – та+г) (a), or 4y(ma— J(a?—2?) + y) (B), 


The integrated part vanishes at the limits, and the 
remainder on integration becomes 


and the length ш c | (ont + 4 т? + 150 2% „(m - J (т? — s 
2 2 2_ 72 
4 (22 Y - та) (а), ога(2у+та- )) G „ 2 1 4 96 _ ke ET ) 
the form а or 8 being takai according as m a is less or Ni а? - 1) 
greater than / (a? — x?) ence the rate of dissipation т, _ и 
of energy in watts per cubic centimetre is A + B, where калк RS 4 nw Unt yr 
a AJ (1- m?) ma _ _ | _ 2 = 1 )) 
-E „ | Саи) вача д. Ө эне Е bali" a 
m aè p 1017 ( J(à?— 23) - ma 22 4 80 (lm - JJ (т? - 1)* + 2[m - J (m? -1y]) 
and ko kl 
. pe 2m. 0 (E 5 5 ...)] . o 
"esl de [ (та Kat ~ 2) *9 dy, | when k = m - J(m* - 1). 
m a p10 % = (ma— M 10 +2 y) In the particular case when m = 1, the value is 
When m is greater than unity the integral B alone is 16 т B 10 ES Ca 91 „ 
taken, the limits of z being 0 and а. To integrate A with | 42 ↄ 16 * 2 30 5 80 
respect to 2, let pua dud. 
J (à —22) - m a = 2 D, and 2 + = £. = ( 3 52 77 À )] 
E ней 1,1 1 
ma+D 1 ud m. Ii 
ACRE mata? 9 | (g D»? аг The value of the series 1 set 5 51 Lan be found 
"E „а? - 12) - ma + 22) " 2{ to be 0°:9160. Hence we obtain for the number of watts 
ma+D 2 B? a? 10-16 
4:095 P B а 1016 
-a| Е e doge] p 


The integration of F and G when m < 1 is troublesome, 


or, restoring the values of D and £, but when m is sufficiently small, we may without much 


5 та( Aa -)) (4 ma f(a? – 22) — т? а? (d - )) . (C) | error neglect G, and integrate F from 0 to 7/2. 
„ {7/2 
2_ | a CHM 
м ‚\ J (a? - 2?) — m ay log E mr ma . (D) " | с (c- m)! log ғ 10 
а £ ma 0 
А mh subetitution in B yields as the result of integra- d^ 1 74 01 4% 10 т 16 m 40 

di with respect to 2, а | се t. ) 

3 ma Ja? 22) (a та a – а?) -m a- (a - z?)) . (С) _ P CCC | (M) 

2! {16 5 16 5 


1 Р иё — 22 
+a e J (a — 27) log 5 — У "E ae 2) (D) | Adding (E) and (М) we obtain 


Since (C) and (C) are identical in form we can combine 9 gt met B 10 111 a L. В 107 


them, and integrate with respect to z from z = O to z = a, 8 p e 
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INDUCTANCE COILS FOR TELEPHONE CIRCUITS. 


Two patents have been granted to Mr. J. C. Lee in the 
States relative to inductance coils such as are employed for 
гоо distortional and attenuating effect of telephone 
lines. e specifications state that two main requirements 
of such coils are that the resistance of the winding shall be 
low and the inductance high. The latter may be fulfilled 
by using a core of iron, but when coils containing iron 
cores are employed in circuits carrying telephone currents 
the development of eddy currents is thereby facilitated, 
thus giving rise to adverse effects in telephonic working. 
The object of the present invention is to provide a practical 
substitute for iron. This is done by making the core of 
magnetic oxide or of ferroso-ferric oxide (Fe,O,). Thin 
plates or ribbons or very small wires of iron are assembled, 
lapped or wound into a loosely-built or partly open-work 
structure corresponding in form and dimensions to the core 
desired. This structure is then submitted to the action of 
heat in an atmosphere capable of yielding oxygen to the 
iron until the iron is reduced or converted into magnetic 
oxide. The core thus made is thus composed of artificial 
magnetic oxide, and while retaining the form in which it 
was originally built up, has become condensed, continuous, 
and compact It is stated that such a core possesses in a 
high degree the desired qualifications of permeability and 
high specific electrical resistance, and, in consequence of 
the latter, has no tendency to serve as a circuit for the 
development of eddy currents. 


TRADE NOTICES AND NOVELTIES. 


А New Enclosed Are Lamp. 


The present system of operating two direct-current enclosed 
arc lamps in series on circuits of 200 to 250 volts, although very 
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Mechanism of B. T. H. Twin-Carbon " Arc Lamp. 


satisfactory, is not an ideal one. For the proper regulation of 
the arc а differential control requiring two sets of windings is 
necessary, and if the lamps are to beindependent of each other, 
they must have automatic cut-outs and substitutional resist- 


construction and somewhat difficult to adjust. The wiring for 
series lamps is apt to be more expensive than for the simple 
parallel type, and it is often found necessary to operate 
two lamps when one would give sufficient light. There is 
undoubtedly a large field for a lamp to operate singly on 200 to 
260 volt circuite, giving a quality of light equal to that obtained - 
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Mechanism of B. T. H. Twin-Carbon " Arc Lamp. 


with a series-multiple lamp. А multiple lamp operating singly 
within these limits of voltage with & small] current and an 
arc of about 150 volts has been used to some extent, and has 
proved very satisfactory for certain classes of work; but the 
combination of small current and long arc gives a pure tinge 
to the light, which is sometimes considered objectionable. The 
British Thomson-Houston Oompany, of Rugby, have brought 
out an enclosed arc lamp for single operation on high-voltage 
direct-current circuits, which is claimed to be quite as efficient 
as the long arc multiple lamp, and gives a perfectly white light 
equal in quality to that from a standard 5-ampere 80-volt arc. 
To obtain these advantages it is necessary to divide the voltage 
equally between two arcs, and this is what is done in the British 
Thomsoh-Houston twin carbon” lamp. The standard lamp 
takes 22 amperes and the two arce are in series with 80 volts at 
each arc. The controlling mechanism is very simple, con- 
sisting of а steadying resistance and a pair of magnets 
connected in series with the two arcs across the 200 to 250 
volt line. A single armature operates the clutches of both 
carbons, so that both feed together, and it is impossible for 
one aro to rob the other to an appreciable extent. The 
carbons are placed very close together, so that to the observer 
the effect is the same as if the light emanated from a single 
arc; llmm. carbons are used, and with 12in. upper and Sin. 
lower the lamp will burn 150 to 150 hours with one trimming. 
„The twin carbon lamp will be found to offer special advan- 
tages in cases where the consumer's supply is being changed 
from 100 or 200 volts alternating to 200 to 250 volts direct. 
Alternating lampe opeen in multiple can be replaced by 
twin carbon lamps without changing the wiring or the a 8- 
ment of the lamps." Ап examination of the . 
illustrations will show that the greatest attention has been pa 
to the mechanical construction of the twin carbon lamp. It has 
been designed along the same lines as the other British Thomson- 
Houston enclosed arc lamps, and is really only а new combina- 
tion of parta of а standard mechanical design. АП lamps are 
weather-proof, and have solid copper castings. Мо sliding con- 
tacts or springs are used, and all parts of the mechanism are 
readily aocessible for inspection or repair. 
Telephone Apparatus. 


From Messrs. L. M. Ericsson and Co., Limited, 154-5, 
Temple-chambers, Temple-avenue, London, E.O., we have 
received а copy of the 1902 edition of their illustrated catalogue. 
This catalogue deals: with telephone apparatus and testing 
instruments of Messrs. Ericsson's manufacture, and is the 
most complete of its kind which we remember having seen. 
A number of useful diagrams of connections and instructions 
are included. On referring to the introduotlon we learn that 
this new edition cf the firm's catalogue is preceding by only a 


ances—features which make the lamps rather complicated in ! comparatively short period of time the eetablishment of their 
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British works. Two acres of freehold building land have been 
acquired at Broad lane, Tottenham, and plans for a factory 
building on the most modern and approved lines are at present 
in preparation. A special feature of the firm's Tottenham 
worke, we are told, wil be the manufacture of their 
„Municipal wall aud table sets. The particular attention of 
town corporations intending to manage their own telephones 
is called to these two instruments in the catalogue under notice. 


Automatie Battery Switehes. 


We illustrate herewith a compact form of automatic com- 
bined charge and di«charge battery switeb, supplied by the 
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Automatic Battery Switch. 


Eleotrie&l. Company, Limited, 122 and 124, Charing Cross- road, 
London, W.C. The mechanism of the switch consists chiefly 
of a universal cone gear driven mechanically, but controlled 
electrically by means of electromagnets. The leading spindle 
carries. two friction cones, and is continuously driven in the 
same direction, either by means of a special motor or from a 


Lighting Circuit. 
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Diagram of Connections for Two-Wire Circuits— Automatic 
Battery Switch. 


suitable transmission shaft. 


A wrought-iron armature disc is 


cones do not touch one another. The moment one of the magnets 
is excited tho armature disc, and with it the leading revolving 
spindle are moved to one side, thus engaging the centre cone 
and transmitting the power to the second shaft, the direction of 
its rotation being dependent upon the lead given by the electro- 
magnet. By means of suitable gearing the motion of the second 
spindle is transmitted to the awitch lever of the battery switch. 
The controlling or pressure coil consists of a solenoid, whose 
core carries the contact lever moving between two pillar 
contacts, thereby controlling the two electromagnets. In this 
meaner the mechanical power imparted to the instrument is 
practically unlimited, the direction of rotation only being 
controlled electrically. The apparatus is capable of instant 
reversal, and the regulation effect is exceedingly accurate. 
The necessary connections are shown in the accompanying 
diagram. This particular form of automatic battery switch is 
made for capacities of from 50 to 200 amperes. A modified 
form is supplied for capacities from 200 to 1,000 amperes. 
Additional particulars and illustrations of these switches are 
given in price list No. 10 recently issued by the Electrical 
Company, Limited. In the same list will also be found a 
quantity of information relating to other accumulator apparatus 
of the firm's standard manufacture, including accumnlator 
charging switches with hand regulation, combined charge and 
dir charge switches with hand regulation, automatic minimum 
and maximum cut-outs, and various ingtruments. 


“Union V." Motors. 


From the Union Elec ric Company, Limited, 151, Queen 
Victoria-street, London, E.C., we have received a copy of their 
recently-isaued list of standard Union V." type «f direct- 
current dynamos and motors. This list, we are informed, is 
one of ten setting out the advantages aud varieties of the 
„Union V." typo cf machine for various and special purposes. 
The firm call special attention to their enclosed ventilated type 
of motor, which is so effictently ventilated by means of channels 
through the armature and over the commutator that it is possible 
to rate it as highly as the open-type motor. Another advantage 
claimed for this type of machine is the patent adjustable pole- 
pieces, enabling the brushes to have a fixed position, the adjust- 
ment being permanently made im the fac ry by means of the 
adjustable laminated pole-shoes. The Union V." dynames 
are usually of the open type, but can bo also made enclused, or 
enclosed und ventilated, in the samo way as the motors. The 
machines have interchangeable standard parts We notice that 
the firm in question have standardised a type of dynamo fcr 
generating in one armature current for three-wire systems cf 
distribution. 


FORTHCOMING EVENTS. 


Sanitary Institute.—Sept. 9.15, congress, Manchester. 
health exhibition. 


Waterworks Engineers.— Winter meeting, December, London. 
Iron and Steel Institute. Sept. 2-6, Dusseldorf. 


Institution of Civil Engineers.— Birmingham students’ visit: 
Sept. 25, Crewe. 


British Assoetatten. — Mccting at Belfast commences Sept. 10. 


Municipal sæd Cousty Engincers.—District meetings. Midland: 
Sept. 27. West Bromwich. Fastern: Oct. 25. King's Lynn. 


Sept. 27-9, 


APPOINTMENTS VACANT. 


Resident Efeetrieal Engineer, IIoylake and West Kirby Urban 
District Council, £250 per annum, Sept. 2. 

Draughtsman, experience of hieh- tension ccntral-station switch- 
gear, for the estimating department of a firm of electrical engine's. 
See advertisement. 

Works Engineer, to take charge of generating station, running 
plant. machinery. etc., of large engineering works. See advertisement, 

Gentleman to represent in London large electrical enginecring 
company having works situated in the Midlands. See advertisement. 

Electrictan to work small clectrie light plant at a country house, 
25s. por week and house. See advertisement. 

Chief Assistant Engineer, Dewsbury Corporaticn Electric Light 
and Power Department. £120 per annum, Sept. 2. See advertise- 
ment. 

Meter Reader and Battery Room Attendant, Southend, 32s. 
per week. 

Mains Assistant, Southend, 35s. per week. 


fixed upon the spindle, between two electromagnets acting upon 
it in such a way that the spindle is moved bodily in either one 
or the other direction according to which of the two magnets is 
excited. A third friction cone, situated between the two cones 
above mentioned, is fixed upon asecond shaft at right angles to the 
leading, shaft in such a way that under normal oonditions the 


Assistant Electrical Engineer, Southend, £130 per annum. rising 
by annual increments of £10 to £200. 

Assistant Electrical Engineer, llkeston Tramways and Elec- 
tricity Departments. £110 per annum. Particulars тау be obtained 
from Mr. О. A. Pilcher, engineer and manager, Town Hall, Ilkeston, 


Aug. 29. 
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flow of current going through the filament, before it is 
properly heated, would be both detrimental and undesirable, 
and in many cases this would permanently destroy it. To 
prevent this occurring, however, a platinum heater, H, is 
connected as shown in Fig. 1, and the current passing 
through arm of magnetic switch, S W, on to platinum 
heater, H; the heat radiating from the latter, caused 
through the current passing through it, gradually warms 
up the filament, F, and so brings about the desired result. 
By this time the current going through resistance, R, the 
iron wire, W, has become magnetised, which in turn 
magnetises the solenoid of switch. The arm of the 
switch is then attracted to the solenoid, with the 
result that the current going through this and the 
platinum heater becomes short - circuited, the whole 
of the current, therefore now going through the 
filament, on to the conducting wire, S,, which also 
is a support for tho filament, and thence to the 
— terminal of the lamp. The lamp is now alight, and 
giving out that brilliance which is making the “ Nernst” 
light so formidable a rival to the ordinary incandescent. 
References : R, regulating resistance ; Sw, magnetic switch ; 
H, platinum heater; F, lamp filament; W, iron wire; 
S, support and return circuit. 


QUESTIONS AND ANSWERS. 


И thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
Jive shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 
509. An air-pump driven by an electric motor has to maintain in an 
air-chamber a pressure of not less than 6010. nor more than 
80lb. per square inch. At present the motor is stopped and 


started according to the reading of the pressure gauge, which 
entails frequent attention. Is there any method of automatically 


controlling the pump F. W. 
510. Describe the most simple and satisfactory method of testing the 
efficiency of a lightning conductor. G. | 


ANSWERS. 


Question No. 503. — Why should it make any difference which way а 
continuous current should be sent through a ''Nernst" lamp 
filament? The instructions sent out with each lamp by the 
makers, state they must be connected up according to the correct 
polarity as marked on the terminals. 


Best Answer to No. 503 (awarded 10s.).—A Nernst lamp 
has a + and — terminal, because during the early tests of 
the lamp it soon became evident that the passage of a con- 
tinuous current in one direction had the effect of decom- 
posing the “glower.” The exact composition of this 
“ glower” is a trade secret, and, of course, is known only 
to the manufacturers However, it may be said roughly 
to consist of porcelain in combination with thorium, yttrium, 
zirconium, or cerium—probably the first two or three. 


FIG. 1. 


The following is a comparison of costs between 
“incandescent” and “Nernst” lamps, although outside 
the real question under discussion the writer gives them, 
as possibly they may excite iuterest amongst those who 
are unable to glean much information regarding the latter: 


When a current traverses this *glower" in a wrong direc- Incandescent Nernst 
tion, its immediate effect is a great liberation of ions at the | Candle. wet 16 16 
ends of the rod. "This leads to loose connections, also to a Watts ander БҮБҮ. Е 4 UU ^15 
decrease in the cross-sectional area. It is curious, however, Life р р 1.000 hours. 1 000 hours 
that the rod's resistance also decreusrs, notwithstanding the | куроо. 64 234 : 
decrease in cross-section. It is due to the same reason that Watte MCCC 64 UU 24 

a Nernst lamp will not burn satisfactorily in a vacuum, the Cost of electricity ......... 328 UU 128 


current by its electrolytic action liberating certain metals 
which need a supply of oxygen to oxidise them again 
The Nernst Company have taken the precaution to arrange 
their plugs of different sizes, so that providing the lamps 
are wired properly it is impossible to plug them on the 
wrong poles. The action of an alternating-current Nernst 
lamp would be an interesting study, but I have never seen 
such an article, nor am I sure if such is manufactured at 


all.—J. E. H. 


Answer to No. 503 (awarded 55.).—The reason why а 
“ Nernst ” lamp requires to be connected up according to 
the polarities marked on the terminals of same by the 
makers, and why it would not do to connect them in the 
opposite manner, is entirely owing to tre general construc- 
tion of the lamp. Below, therefore, are details regarding 
its construction, and diagrammatic sketch of the lamp 
(Fig. 1), with table of reference. The cxample taken is a 
150-c.p. lamp at 200 volts (and as it might interest your 
readers), the primary cost of which is £1. The illuminant 
in question differs from the incandescent in that, after 
switching on the current, a period of about 40 seconds of 
time elapses before the lamp is alight. The reason of this 
will be made clear when reading the following. 

Referring to Fig. 1, the current first enters at the + 
terminal of the lamp and divides itself, part of current 
going through fine-wire connection to the arm of a magnetic 
switch, S W, and remainder of current going through the 
regulating resistance, R. As those who are acquainted 
with the “Nernst” illuminant well know, the filament 
proper is composed of some rare earth metals, and a sudden 


In conclusion, the writer trusts that O. F. F.“ now sees 
the reason and solution of his question.—J. W. M. 


Question No. 504. —Is there any satisfactory electrical method of soften- 
ing hard-stecl plates to enable same to be drilled and machined * 
Answer lo No. 504 (awarded 78. 6d.).—A method of 
softening highly tempercd steel plates has been in use for 
10 or 12 years. It is an application of the well-known 
Thomson process of electric welding. Ап alternating 
current of 2,000 to 6,000 amperes, at a pressure of from 
four to ten volts, is passed through the two pieces that 
are required to be welded together, and the joint having 
the greatest resistance in the circuit is almost immediately 
brought to welding heat, when the pieces are forced 
together and thoroughly welded. One of the most 
ingenious applications of this process is that of locally 
softening armour plates, and it is largely used for this 
purpose. An armour plate has its surface made intensely 
hard, the hardness extending Jin. below the surface, thus 
rendering it impossible to drill or machine it. This work 
is, therefore, done before the plate is tempered, but it 
sometimes happens that a hole has to be drilled or a piece 
machined off somewhere afterwards, and the makers do not 
wish to soften the whole plate, but only the exact portion 
necessary, and are obliged to use electricity for this pur- 
pose. The plant necessary to do this by the process 
mentioned consisted of a 55-h.p. engine driving a 40-kw. 
alternating dynamo, giving 135 amperes at 300 volts; a 
small switchboard cables to the spot where the work has to 
be done ; adjustable resistance and a special transformer, 
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the secondary winding of which consists of a copper cast- | the result obtained. The writer had to bore and file 


ing, U-shaped, with arrangements for a continuous flow 
of water through it in order to keep it cool. Suppose 
а hole lin. in diameter is required to be drilled in 
a finished armour plate. The transformer is suspended 
above the spot, and adjusted so that the two ends 
of the U-shaped secondary coil are in good contact 
with the plate on either side of the exact spot. To 
commence the operation, the resistance in series with the 
primary coil is so adjusted as to allow about 3,000 
amperes at four volts to pass through the secondary 
circuit. The current is gradually increased up to 6,000 
amperes, when the steel becomes visibly red hot, and 
bulges slightly. This maximum current is left on for two 
or three minutes, when the current is gradually reduced to 
minimum again, so that at least 10 or 12 minutes are 
occupied in reducing the temperature. If the operation is 
hurried, the mass of cold metal round the heated spot will 
chill it again, rendering it nearly as hard as before. The 
annealed spot is elliptical in shape, and measures about Ain. 
by 24in. If the plate is heated too quickly the part expands, 
and cracks appear on the surface. If a part of the plate 
has to be cut the work is done in the same manner, only in 
a greater number of operations, according to the length of 
the piece. There is another electrical process that has 
recently been invented, which does not need such an 
expensive plant, but details of this cannot be published at 
present.—W. A. T. 


Answer to No. 504 (awarded 78. 6d.).—The well-known 
Thomson process of electric welding has been utilised with 
considerable success for the purpose mentioned. The electric 
arc has also been tried, but the difficulty has been in with- 
drawing the heat sufficiently slowly and preventing the 
chilling and consequent rehardening of the softened surface. 
In the Thomson process the annealer proper consists 
essentially of an alternating-current transformer having 
a primary coil of many turns excited by a current of about 
135 amperes at 300 volts. The secondary consists of a 
single turn only, and consequently the resulting E.M.F. is 
very low, being about one or two volts, while the volume 
of current is correspondingly great. The secondary is 
U-shaped, and bolted to its ends are copper contact pieces, 
the design of which depends upon the nature of the work 
to be done. The current density in these contact pieces 
at the smallest part is something like 40,000 amperes per 
square inch cross-section, and in order to prevent the 
primary coil being damaged by the great heat generated 
the contacts are hollowed out and cooled by water circula- 
tion. The secondary coil consists of a hollow copper 
casting in two halves, and the primary is completely 
enclosed within it. The core is of laminated soft iron as 
usual. The complete transformer is mounted in a yoke 
suspended by trunnions, to enable it to be swung at any 
desired angle for convenience in bringing the contact 
pieces against the required part. 

In the operation of annealing, the contact plates are 
brought up against the surface of the plate on either side 
of the spot to be annealed. The distanee between the 
contact pieces for a hole fin. diameter is about 12in. The 
primary current is then switched on and gradually increased 
to its maximum. А bright-red spot then appears under 
each contact piece. The current is kept on until the plate 
has become sufficiently heated to char or ignite a stick of 
wood held against it, and is then gradually decreased until 
it has again reached the minimum. The first, or heating, 
period requires about three minutes, during which the 
secondary current has reaehed from 3,500 to 6,000 amperes. 
The second, or cooling, period requires from 10 to 12 minutes 
in order to prevent the sudden chilling of the spot due to the 
surrounding mass of metal and to ensure a thoreugh anneal. 
The plate, at the spot of annealing, presents а dark-blue 
colour, oval in shape, and is very readily drilled and tapped 
At the points where the contact pieces have rested the 
plate will be scaled and hard, but they can be annealed by 
shifting the annealer if necessary.—T. F. T. 


Answer to No. 504 (awarded 5s.).—Although the soften- 
ing may be done by means of electricity, a fire or a blow- 
pipe would be preferable both as regards efficacy and 
economy. The current required would be very large for 


square holes in hardened steel strips; the strips were 
jin. in width by jin. in thickness. The strips were 
held firmly in grips with a distance between the 
grips of Jin, and a current passed from grip to 
grip. A current of 150 amperes made the portion of the 
strip between the grips red hot; after cooling, holes could 
be drilled and filed square to suit requirements. This was 
done more as an experiment than as a practical method. 
It would have been cheaper to have used the blow-pipe 
or a pair of red-hot tongs. The sizes of the plates 
not being mentioned in the question, it is impossible to 
give a figure for the current that would be required. I think 
the best way—that is, provided if electricity is to be used— 
would be to have metal contact pieces on either side of 
plate where hole is to be drilled, and get the plate hot by 
means of imperfect contacts. To soften large plates so 
that the faces could be planed would, I take it, be imprac- 
ticable, but if the edges only were to be planed the metal 
contact pieces е shifted along, and thus softening a 
little at à time. Whatever method is employed to ensure 
thorough softening, the heating must be regular and the 
eooling done very . M. 


WORCESTER ELECTRICITY ACCOUNTS. 


From the electric lighting aecounts of the Corporation 
for the year ending Dec. 31, 1901, it appears that the total 
expenditure on capital account at that date amounted to 


£88,879. Abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., are appended : 

Dr. REVENUE ACCOUNT. £ s. d. 
Coal — ————— ³ꝗA 8 2,950 15 7 
Oil, waste, and engine-room stores 182 7 7 
Wages at generating station .................... ............ 993 18 5 
Bepairs to buildings, plant, and machinery ............ 445 16 7 
Wages of linesmen, fitters, and labourers ............... 16 18 7 
Repairs and maintenance and renewal of mains......... 1413 1 
Repairs and maintenance of transformers, etc. ......... 86 10 8 
Attending and maintenance of public lamps ............ 510 0 6 
Run,... ——— 59 7 0 
Rates and tagen 72 6 5 
Salaries — engineer's department .............. ............ 504 111 
Stationery and printing, е{с.................................. 69 7 5 
General establishment charges 54 12 6 
Isuran es,, 8 49 4 10 
Free Wiring CompaFüꝭ q . 56 7 4 
ТОИ ТРИ 19 1 2 

5,525 9 7 
Balance carried to net revenue account .................. 5,550 14 9 
£10,856 4 4 

Cr. £ s.d. 
Sale of current per meter, less discounta.................. 8,808 12 4 
Public lighting... CCC 1,585 18 8 
Rental of meters and other apparatus ..................... 238 14 9 
Repairs, carbons, lamps, et . 15 5 5 
Rents—Powick and 'Tybridge-street ..................... 115 0 4 
Sale of old copper, iron, casks, et q. 517 7 
Employés share of premium re insurance ............... 2 2 5 
Compensation re aceiden ts . eee 1 7 6 
Damage by self- ignition to field magnets and armature 

ОГаПӘГПА ОГВ Mit 77 9 9 
Lowering main and altering sub-station.................. 615 4 
Miscellaneous ae 5 2 3 

£10,856 4 4 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
Capital account —amount received ........................ 74,001 12 6 
Sundry creditors ci озан 8 1,566 7 8 
Balance at credit of net revenue account 1,479 6 0 
Sinking fund accountt et . 11,955 0 1 
Tressurfe R 16,085 8 9 

£105,083 15 0 

А Assets. £ sd. 
Capital account—amount expended for works ......... 88,879 4 4 
e дне... 568 4 8 
Sundry debtors for current supplied........................ 35,129 18 8 
Füße L 16 1 2 
Other debtoee s he ooh e ossa uus 137 6 1 
Sinking fund account 56666 TD TITPPD 11,955 0 1 
£105,085 15 0 
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STATEMENT OF ELECTRICITY GENERATED, 8010, ETC. 


Quantity 5 oe u 907,086 
; іс lamps . 125,878 | 

Quantity sold boue, consumers by meter ...... 536,691 J 662,569 

Quantity used in works . 10,745 

Total quantity accounted for . . 675,514 

Quantity not accounted fol .. ,712 

Total maximum supply demanded (kilowatts) .................. 


‚ Number of public lamps: 57 are lamps of 600 watts each, 139 
incandescent lamps of various candle-power. 


LEGAL INTELLIGENCE. 


AN INTERRUPTED SUPPLY. 


On the 13th inst. Mr. John Troutbeck, high bailiff for Westininster, 
and a common jury tried the case of the Bt. James's and Pall Mall 
Electric Lighting Company, Limited, v. His Majesty's Postmaster- 
General, which was a claim for damages for the flooding of one of the 
plaintiffs’ mains, whereby the supply of electricity was interrupted. 

Mr. Liewellyn Davies, for the plaintiffs, stated that in 
last the contractors working for the Postmaster-General had opened a 
trench near the St. James's Theatre for the purpose of laying down 
telephone wires. The electric lighting company's mains were enclosed 
in eulverts or troughs, which were practically watertight. In the 
course of the work one of the defendant's workmen struck with his 
рока а very old 2in. service water-pipe which supplied the Marl- 

rough Club. The result was a heavy rush of water, which quickly 
filled the trench and got inside tho culvert. The water reached boiling 
point in less than а minute, the consequence being that the supply of 
electricity was suspended for half an hour throughout the district 
and for an hour in the locality of tho accident. A matinée was in 
progress at the St. James’s Theatre, which, save for a few gas-burners, 
was in darkness for an hour, and the Trocadero, which was wholly 
lighted by electricity and had no gas stand-by, was in the same 

redicament. Under an agreement the company had to pay the 

arlton Hotel Company a penalty of £10 for interrupting their supply. 
The actual loss to the laintiffs by reason of the accident was £145 
but, in addition, he submitted that they were entitled to damages for 
the injury done to their business. 

At the elose of the evidenee, Mr. Clavell Slater, for the defence, 
contended that inasmuch as the damage was not done by the Post- 
master-General ' in the exercise of his powers under the Act " the 
plaintiffs could not recover. The damage to the company's reputation 
was teo remote for consideration. 

The jury awarded the plaintiff company £145, 19s. 6d. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Rome.—The Admiralty require tenders for about £4,000 worth of 
copper in ingots. Tenclers by Aug. 30. 

Calarasi-Stirbey (Roumania).—The Municipality require tenders 
for public electric lighting. Tenders by Sept. 3. 

Milan.—The Government Tobacco Factory require tenders for 
20,506 kilos of lead, estimated at 83,049°30 lire. Tenders by Aug. 30. 


Plymouth.—The Corporation invite tenders for overhead line 
construction, etc., in connection with the tramways. Tenders by 
Aug. 23. See advertiseruent. 

Madrid.—The Public Works Department require tenders for an 
electric tramway from Vigo to Bayona. The deposit required is 
19,993 pesetas. Tenders by Sept. 29. 

Limeriok.—The Corporation invite proposals for the wiring of con- 
sumers' premises on the ''hire-purchase" or any other system. 
Tenders by Sept. 1. See advertisement. 

_Maddaloni.—The Municipality invite tenders, for the electric 
lighting of tbe town for 40 years. "Tenders to be addressed to the 
Syndaco, Maddaloni, Province of Casenta, Italy, by Aug. 26. 

Dartford.—The Mctrojvolitan Asylums Board invite tenders for 
eleetric fire-alarm installation at the Orchard Small-Pox Hospital, 
near Dartford. Tenders by: Aug. 28. See advertisement. 

Edinburgh.—The Corporation invite tenders for cast-iron pillar 
boxes for street section f uses. Specification, etc., can be obtained 
hus a Resident Engiw:eer, Dewar-place, Edinburgh. Tenders by 

ug. 26. 

- Madrid.—The Post and Telegraph Department, Carretis 10, 
Madrid, require tenders, for 30,000 porcelain insulators. The 
estimated cost is 84d. j oer piece, and the deposit required is 1 per 
cent. Tenders by Aug. 24. 

Poplar,—The Electi icity Committee invite tenders for supply of 
arc lamp carbons. Spe cification, &c., may be obtained at the offices 
of the Borough Electrie al Engineer, Electricity Works, Glaucus-street, 
Bromley-by-Bow, E. ' Tenders by 25th inst. | 

Aberdeen.—The Cit y District Lunacy Board invite tenders for an 
electric light installatic n at Kingseut Asylum, Newmachar, Aberdeen- 
shire. Particulars ma! / be obtained from Mr. A. Marshall Mackenzie, 
$45, Union-street, Abe rdcen. Tenders by Aug. 25. 

Middlesex.—The О ounty Council will shortly advertise for tenders 
for the first 16 mila of tramways, which comprise the following 


anuary · 


three sections: (1) Lordship-lane to Wood Green; (2) Archway- 
road to Whetstone ; and (3) from Archway-road to Edgware. 
Bristol—The Board of Guardians invite tenders for supply of 


boilers and electric wiring and fittings, etc., for their infirma 
d to be erected for the accommodation of about 875 sic 


pro 
patients at Stapleton. Tenders by Sept. 10. See advertisement. 
Malvern.—The Urban District Council invite tenders for two 


Lancashire boilers (with feed-water heater and pipe work) ; engines, 
alternators, exciters, and switchboard ; high and low tension con- 
cenéric cables; and transformers. Tenders by Aug. 23. See advertise- 
ment. 

Valparaiso.—The Municipality are inviting tenders for electric 
lighting and tramways. e understand that particulars may be 
obtained from the Chilian Consul. Tenders by Sept. 1. The Govern- 
ment also propose to lay а cable between Punta-Árenas and Puerto- 
Montt. | 

Kirkoaldy.—The Corporation invite tenders for supply and 
delivery of electricity meters. Specifications may be seen at the office 
of Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, and 
obtained from Mr. W. L. MacIndoe, town clerk, Town Clerk's Office, 
Kirkcaldy. 

Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
apparatus, transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories Tenders by Sept. 15. Вее 
advertisement. 

Bexley.—The Electric Lighting and Traction Committee invite 
tenders for permanent way, bonding, overhead equipment, car bodies 
trucks, and electrical equipment. Specification, ete., can be obtained 
from Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster. 
Tenders by Sept. 4. 

West Ham. The Council are inviting tenders for steam, exhaust, 
feed-water, and drain piping, water softener, steam traps and 
separators, and circulating and air pumps, ЛА piping, water 
prs and vapour pipes for the electricity works. Tenders by 

pt.2. See advertisement. 

Manohester.—The Electricity Committee invite tenders for the 
steelwork in the construction of a high-level railway at their Stuart- 
street generating station, Bradford, Manchester. Specification, etc., 
can be obtained on application at the City Surveyor's Office, Town 
Hall, Manchester. Tenders by Sept. 1. 

Bristol. The Electrical Committee invite tenders for foundations, 
culverts, subways, etc., at the Avonbank electricity works. Specifica- 
tion, etc., may be seen and obtained at the offices of Mr. H. Faraday 
Proctor, A. M. I. C. E., M. I. E. E., city electrical engineer, Temple Back, 
Bristol. Tenders by 12 noon on 28th inst. 

Manchester. The Tramways Committee invite tenders for elec- 
trical repairing stores, electrical fitters' tools, oil, and grease. 
Specifications, etc., may be obtained on application to Mr. J. M. 

'Elroy, general manager, Tramways Department, 55, Piccadilly, 
Manchester. Tenders by 1 p.m. on 30th inst. 

Blackpool The Electricity and Tramways Committee invite 
tenders for about 310 yards of 20in. gauge tramway rails and 10 
wagons, to be supplied to the electricity works, West Caroline-street. 
Particulars on application to Mr. Charles Furness, the borough 
electrical and tramway engineer. Tenders by Aug. 31. 

Bury (Lanos.).—The Tramways Committee invite tenders for 
supply and delivery of raiis and fishplates ; fishbolts and nuts, tiebars; 
points and crossings ; and sole or anchor plates. Specifications, etc., 
can be obtained on application at the office of Mr. Arthur W. Bradley, 
borough engineer and surveyor. Tenders by 28th inst. 


Swansea.—The Council invite tenders for the whole or portions of 
the following : supplying and laying telephone conduits and cables, 
erecting telephone poles, standards, arms, etc., fixing subscribers’ 
instruments, the supply of creosoted telephone poles, insulators, 
wooden arms, ironwork, galvanised iron arm bolts, nuts, and washers, 
wire, batteries, instruments, switchboards, etc. Tenders by Sept. 1. 
See advertisement. 

Newcastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 

Madrid.—The Public Works Department invite tenders for the 
extension of electric tramways in the east of Madrid, and also for a 
new line and working of the same for not more than 60 years. A pre- 
liminary deposit of 3,368 pesetas and a final deposit of 16,844 pesetas 
is required, also the repayment of 3,189 pesetas and interest to the 
Sociedad del Tranvia del ste for preparation of the scheme. Particulars 
may be obtained from the above. Tenders by Aug. 20. 

Lourenco Marques.—Tenders for eight electric hoists of the 
** Temperley ” type are required in connection with the first section of 
the deep-water pier now in course of construction at that port. The 
construction of the second section of the pier has not yet been decided 
upon, but it will eventually require a further 14 electric hoists as above. 
British firms wishing to supply material should apply for details direct 
to his Excellency the Governor of the District, Lourengo Marques. 
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Doncaster.—The Corporation invite tenders for the supply, 
delivery, and fixing of an ejector condenser plant, with all necessary 

umps, piping, etc., at the Corporation electricity works, Doncaster. 

articulars may be obtained from Mr. W. Wyld, тош electrical 
engineer, Grey Friars-road, Doncaster. Tenders by Aug. 28. 


West Ham.—The Corporation invite tenders for the construction 
of about eight miles of route length of tramways, and the paving of 
the sides of roads along the entire route, as follows: (Contract No. 1) 
permanent way and paving, including copper bonding; (14) paving 
sides of roads. Specifications, etc., may be obtained for Contract 
No. 1, at the offices of Mr. J. E. Waller. M. I. C. E., 29, Great George- 
street, Westminster ; for Contract No. 14, at the office of the borough 
cur Mr. John G. Morley, Town Hall, West Ham. Tenders by 

ept. 4. 

Amsterdam.—The Board of Trade have received through the 
Foreign Office copy of а dispateh from Н.М. Consul at Amsterdam 
reporting that on Sept. 8, at 12 noon, the Municipal Council of 
Amsterdam will receive tenders for the delivery and laying of the 
entire network of cables for the municipal electric works, consisting of 
about 150 km. high-tension, 70 km. low-tension, and 25 km. telegraph 
and telephone cable, with the necessary accessories. Particulars may 
be obtained from the Municipal Printing Office at а cost of 2˙50fr. 
(4s. 2d). Information will be supplied at the office of the Director of 
Electrica] Worka, O. Z. Achterburgwal 213, Amsterdam. 

Shanghai.—The Board of Trade have received through the Foreign 
Office, from H.M. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the li iting of the British concessions by electricity— 
as follows: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now propared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. 

King’s Norton, Birmingham. — The Urban District Council are 
prepared to lease their powers obtained under their electric lightin 
order in 1898. ‘ihe area of supply comprises the whole of the civi 
puc of King's Norton and Northfield, in the county of Worcester. 

he streets scheduled for supply within period limited by the order 
are all within the wards of Moseley and King's Heath, which together 
contain a population of 20,400. Printe of the order may be obtained 
from the Government printers, Mesers. Eyre and Spottiswoode. The 
engineer is Mr. A. W. Cross, A. M. I. C. E., 23, Valentine-road, King's 
Heath, Birmingham, to whom enquiries for further particulars should 
be addressed. Preliminary offers must be addressed to Mr. Edwin 
Docker, clerk to the Council, 10, Newhall.street, Birmingham, and 
reach his office by Sept. 18. 

Leicester.—The Tramways Committee invite tenders for electric 
tramway works and materials, under the following sections, each com- 
prising a separate contract. For supply and delivery of steel girder 
tramway rails and fishplates ; supply and delivery of bolts, nuts, and 
tiebars ; supply and delivery of points, crossings, and special track 
work ; supply and delivery of stoneware pipes and conduits ; supply 
and laying of feeder cables, telephone and test wires, and supply and 
delivery of roadway frames and covers ; supply and erection of over- 
head electrical equipment, and the supply of copper bonds; supply 
and erection at the power station of steam-raising plant ; supply and 
erection at the power station of engines, generators, battery, boosters, 
switchboard, overhead travelling crane, etc. ; supply and delivery of 
electric tramcars. Specification, etc., may be obtained at the office of 
Mr. E. George Mawbey, M.I.C.E., engineer, Town Hall, Leicester. 
Tenders by Sept. 3. 


RESULTS OF TENDERS. 


Bahia (South America).—An order has been received by Willans 
and Robinson, Limited, for one of their 360-i.h.p. compound engines 
for driving spinning machinery by a rope drive. 

Walsall.— Tlic Town Council have accepted the tender of the Walsall 
Electrical Company, Limited, for wiring the new engine-room and store- 
room at Wolverhampton-street generating station, at £43. 9d. 9d. 

Wrexham.—Willans and Robinson, Limited, have received an 
order through the Lancashire Dynamo and Motor Company for one of 
their 575-i.h.p. engines, for direct coupling to a dynamo of the latter 
company's make, for traction purposes ; the engine is а compound. 


Sydney.— The City Council have accepted the tender of Dick, Kerr, 
and Co. for the supply of the generating plant for lighting Sydney by 
electricity. With plant entirely satisfactory, the respective prices 
were: Dick, Kerr, and Co., Limited, £49,072 ; Mather and Platt, 
Limited, £50,528 ; British Thomson-Houston Company, £51,588 ; 
and J. G. White and Co., £52,444. 


Lowestoft. The Corporation have received the following tenders 
for the construction of tramway rails, fishplates, and bolts : 


Rails, fishplates, and bolts. 
English rails. 


P. and W. Maclellan, 129, Trongate, Glasgow . £7,431 10 0 
W. Scott and Co., 71, Finsbury-pavement, E. C. 7,454 15 0 
A. Faulks, Sparrow-hill, Loughborough ...... ........... 1,466 12 6 
Mccartney, McElroy, and Co., 53, Victoria-strect, 

Westminster ........................... FFF „882 5 6 
W. Griffiths and Co., 35 to 39, Hamilton House, 

Bishopsgute-street Without, E. C. 8,091 5 0 
E. Nuttall and Co., Trafford Park, Manchester ......... 8,115 5 0 
Macleod and Co., 57, Tower-buildings, Liverpool ...... 8,365 7 5 
Barrow Hematite Steel Company, Barrow-in-Furness 

(tender incomplete) ........ 3 ecu 7,509 0 0 


Foreign rails. 
A. Penney and Co., 107, Fenchurch-street, E.C. 
(acce )))) 8 6,055 0 
J. G. White and Co., 224, College-hill, Cannon- 
street , ͤ ⁵⁵⁵⁰x ЭЛН жк 6,467 7 


P. and W. Maclellan. 129, Trongate, Glasgow 
A. Faulks, Sparrow-hill, Loughborough .................. 
E. Nuttall and Co., Trafford Park, Manchester ......... 6,474 0 
Dick, Kerr, and Co., 110, Cannon-street (not to 
SPECICATION) nn,... Cente E Ges ae eaa Su 
E. Le Bas and Co., 18, Billiter-street, E.C. (not to 
BP CCIICALION ) PE — 
Ibbotson Bros., Globe Steelworks, Sheffield (tender 
meompet“ee P REN Ux e EA sede — 
Permanent -way construction. 
G. Wimpey and Co., The Grove, Hammersmith 


© 
à 
— 
O 
о осоо o 


ee Г Г С 33,136 3 4 
A. Faulks, Sparrow-hill, Loughborough ....—...... . 55,541 17 4 
Dick, Kerr, and Co., 110, Cannon.street, E.C. ......... 54,118 5 6 
W. Griffiths and Co., 35 to 39, Hamilton House, 

Bishopsgate-street Without, E. C... . 54,566 18 9 
J. Brunton, Dock Office-chambers, New Oross-street, 

ОРИОНА mA ]7,wms ] m‚. . 35, 169 5 10 
J. G. White and Co., 22a, College-hill, Cannon-streot, 

ОТТОДУ ЕИ i акк es veu Desde vel md 55,599 15 0 

E. Nuttall and Co., Trafford Park, Manchester ...... .. 56,827 15 0 
Macartney, McElroy, and Co., 55, Victoria-street, 

~ Westminster «arse 40,065 5 2 

J. J. Robson, Sheffield-lane, Newcastle-on-Tyne......... 40,084 0 10 
R. C. Brebner and Co., 4a, St. Andrew-square, Edin- 

DUB: T ³ ... 51,804 10 5 


Warrington.—The Board of Guardians have accepted the tender of 
Morton and Sampson for the extension of the electric light in the 
workhouse, at £59. 10s. 


BUSINESS NOTES. 


TRACTION. 


Caerleon.—It is proposed to establish a service of motors and 
electric cars between Newport and Caerleon. 

Greasborough.—Pilans are being prepared for the laying down of 
a system of electric tramways in the district. 

Sheffield.—A prize of £5 is offered by the Sheftield Tramways 
Committee for the best destination indicator. 

Worsborough.—The Board of Trade have extended the time for 
conipletion of the tramways for three months. 

Glasgow.—Colonel Yorke visited Glasgow yesterday, and inspected 
further extensions of the electric tramway system. 

Deal.—The Town Council have been informed that the Kent Electric 
Power Company are preparing a tramway scheme for this place. 

Cheadle.—Negotistions are proceeding with landowners with 
respect to widening the roads for the tramways as required by the 
provisional order. 

Farsley.—At a meeting of the Urban District Council on Monday 
the members were strongly in favour of the Bradford electric tramcars 
being run to Farsley. 

Sandwich.—The Kent Electric Power Company's Tramways Bill 
has now received the Royal assent, and active steps are being taken to 
carry out the scheme. 

Dundee.— The estimates for the current year of the Dundee tram- 
ways provide for an income of £41,800, compared with an actual 
income last year of £37,874. 

Torquay.—The tramway scheme here is now beginning to take 
shape. In order to keep out private companies the Corporation are 
themselves applying for powers. 

Burton.—The Town Council have decided to send experts to 
Wolverhampton to examine the system of surface-contact tramways 
in operation there and to report. | 

Brierley Hill.—The District Council have passed a resolution in 
favour of a joint scheme for the promotion of a light railway through 
Quarry Bank from Brierley Hill to Cradley Heath. 

Plymouth.—The electrical engineer has heen authorised to invite 
tenders for the necessary oyerhead electrical equipment of the tramways 
in course of construction through the Pounds Estate. 

Northampton.—The Town Council have agreed upon a site for 
tram-sheds, workshops, and, if necessary, a ger erating station, etc., in 
connection with the proposed new electric syste: u of tramways. 

Donoaster.— In consequence of the overhead. trolley system having 
been adopted at this place, the Post Office hive been compelled to 
place some of the telegraph wires on the line of route underground. 

Rochester.—The City Council have agreed to promote a Bill in 
Parliament for a series of public improvements, which will include a 
scheme of municipal electric tramways for the city and its suburbs. 

Llanelly.—At the last meeting of the Borough Council the scheme 
for electric light and traction again camo up. Tlie Estate Committec 
recommended that certain steps be taken in the n egotiations with the 
Insulated Wire Company, and the Council unanin iously decided to do 
this. 

Lowestoft.—The Board of Trade have sanctioned the detail 
alterations in the tramway route, the construction of Tramway No. 9, 
and borrowing by the Corporation of 86,000 fer carrying out the 
work, 
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Gateshead.—An electric car was proceedin 

Wednesday when it left the rails and dashed into the walls of an 
hotel. No passengers were aboard, and not much damage was done 
to the car. 
_ Dewsbury.—The work of laying the electric tramway in Dewsbury 
is rapidly nearing completion. Before the lines can be opened, how- 
ever, several of the National Telephone Compeny's posts and wires 
will have to be removed. 

Rotherham.—Good pro is heing made with the construction 
of the electric tramways. All the contracts have now been let. The 
whole of the work will proceed almost simultancously, and is to be 
completed within 12 months. 

Dover.—The ае Railway Commissioners have intimated to the 
Corporation that they will be given powers to purchase any portion 
within the borough of the new electric cliff railway which is to connect 
Dover with St. Margaret's Bay. 

dley.—After considering the question of purchasing the tram- 
ways їп Ince and Hindley, the Tramways Committee have agreed that 
the first question to be settled is the purchase price. Negotiations 
with the compeny are proceeding. 

Korea.—The electric tramway at Seoul, the capital of far-away 
Korea, embraces a large portion of the city and suburbs. The principal 
thoroughfares are now lit with electric light, which is installed а 
12 the palace and many private houses. 

Loughborough.—The time limit in respect to the electric light 
railway powers of the Corporation has been extended. The Corpora- 
tion are now in negotiation with the Brush Company as to their 
undertaking the construction of the lines, 

Swadlincote.—The light railway scheme promoted by the Midland 
Railway Company has been considered by the Urban District Council, 
but with regard to the draft order the Council are ad vised to urge the 
promoters to make numerous amendments, 


London United Tramways (1901).—The directors have declared 
an interim dividend on the £10 ordinary shares of this Company for 
the half-year to June 30 last at the rate of 8 per cent. per annum. The 
dividend warrants will be payable on the 23rd inst. 


Imperial Tramways Co.—The directors have declared an interim 
dividend on the £10 ordinary shares of this Company for the half- 
year to June 30 last at the rate of 10 per cent. per annum. The 
warrants will be payable on and after the 25га inst. 


Bradford.—A deputation has waited upon the Tramways Com- 
mittee from Greengates urging the extension of the city tramways to 
that district. The committee have resolved that the work of laying 
the line should be begun early in the ensuing spring. 


Newcastle.—New car-sheds are to be erected on land in the west 
end of the town. The committee are recommending the Council to 
ey with the extension of the tramways to Walker at once. The 

pta Tongues section will probably be opened for traffic in a day 
or two. 

Prestwich.—The agreement with the Salford Corporation for the 
working of electric tramways in the Prestwich district has been 
unanimously approved by the District Council, and application will be 
made for a loan of £21,000 for the construction of tramways in Bury 
New-road. 

Belfast.—At the half-yearly meeting of the shareholders in the 
Belfast Street Tramways Company, on Friday, it was decided to reject 
the offer of the Corporation to purchase their system for a sum of 
£380,000, the company to retain the amount of their invested sinking 
fund, £28,600. 

Drighlington.— In reply to the representations made by the District 
Council that the Bradford tramway system should be extended to this 
place, the Tramways Committee of the Corporation have agreed to 
recommend the Council to proceed with the construction of the line 
early next year. 

Liverpool.—A deputation consisting of the general manager of the 
tramways, the 5 the electrical engineer, and two members 
of the Tramways Committee, will shortly proceed to the United States 
and Canada for the purpose of inspecting the various tramway systems 
in operation there. 

Ashton-under-Lyne.—We are informed that the Board of Trade 
officials made an iuspection of the electric tramway system at this 
place on Friday and Saturday last, and expressed themselves satisfied 
with the equipment. Mr. A. Coveney has been formally appointed 
manager of the undertaking. ‚ 

Stroud. The light railway scheme for this district was rejected by 
the Light Railway Commissioners at the enquiry held by them 
recently, on the ground that the propere lines would compete with 
the existing railways. The merits of the scheme were therefore not 
gone into or considered by the Commissioners. 

Llandudno.—The Board of Trade certificate for the Great Orme 
tramway hae been received, and the engineers hope to complete the 
second stage of the line by next week, when it will be opened to 
the summit. At present passengers are conveyed to the plateau, 
whence it is an easy walk to the highest point. 

Surrey Electric Railway.—At a recent meeting of the share- 
holders of the City and Surrey Electric Railway it was unanimously 
resolved to amalgamate with the National Electric Traction Company. 
The National Electric Traction Company were the guarantors of an 
issue which recently appeared of City and Surrey shares. 

Shipley.—The Shipley Tradesmen's Association is urging the 
District Council to carry out an extension of their electric tramways 
with a view to securing a service of cars through the centre of the 
town. А deputation who waited upon the Electricity Committee were 
informed that it was intended to carry out the extension referred to in 
the near future, 


down High-street on - 


Motor 'Buses.—At the meeting of the London General Omnibus 
Company on Wednesday the Chairman stated that motor vohicles are 
being built for the company by severa! makers, and that one is to be 
delivered within the next few weeks. He, however, added that the 
directors had seen none which fully answered thoir requirements. 


Poole.—4A Branksome dealer has been awarded £40 damages against 
the Poole and District Tramcar Company for a dislocated shoulder. 
The rope used to place the trolley to the wire was hanging loosely by 
the side of an electric tramcar and caught the trap in which the 
plaintiff was riding, overturning it, апа throwing him out on the road. 


Twiokenham. —The London United Tramways Company are now 
proceeding with the reconstruction work and the laying down of the 
electric tramrails on the Twickenham section of their system. By 
working continuously day and night it is expected that the line to 
Teddington and Richmond will be opened for traffic by the end of 
the current month. 

Middlesex.— Altogether the County Council have under considera- 
tion the construction of nearly 50 miles of light Vani de in Middlesex, 
involving a probable outlay of some £2,000,000. The first 16 miles 
comprise the following three sections: first, Lordship-lane to Wood 
Green ; second, Archway-road to Whetstone ; and third, from Arch- 
way-road to Edgware. 

'Withington.— An order from the Board of Trade has been received 
by the District Council prolonging for 12 months the. period limited 
for the completion and opening for public traffic of the tramways in 
the Withington district. The Board of Trade have also given their 
consent to the handing over of the Council's electric lighting order to 
the Manchester Corporation. 

Directory. We have received a copy of the ‘* Universal Directory of 
Railway Officials for 1902,” which is issued from 3, Ludgate-circus- 
buildings, Е.О. Information appertaining to railway officials is given 
from all parts of the globe, and we notice that in the Grst pages of the 
volume an alphabetical list of the various tramway and light railways 
in the United Kingdom is presented. 

Cardiff. —A meeting of the local Property Owners' and Ratepayers 
Association has passed a resolution recording its most emphatic pro- 
test against the extravagant methods adopted by the Corporation in 
working the tramways at Cardiff. As a result of negotiations, the 
Town Council have decided to offer the Cardiff District and Penarth 
Harbour Company £10,000 for their lines. 

Sunderland.—The tramway men, says 4 loval paper, are determined 
to carry out their intention of refusing to 110 on duty on Sunday should 
the Corporation, through their manager (Mr. England), insist upon one 
of the men paying for damages sustained by the car he was driving, 
and in the event of his not doing so, dismissing him. The first 
instalment towards the damage is due on Saturday. 

Southend.—A communication has been received by the Shoebury- 
ness District Council from the e, on Railways Commission, stating that 
the application of the Southend Corporation to construct а tramway 
along the cliffs to the Cambridge Estate would be &pproved by that 
body subject to the quashing by the Board of Trade of the London, 
Tilbury, and Southend Railway Company's objection. 


North Shields. he threatened strike of tramway men at North 
Shields hus been averted, the directors of the company having con- 
sented to advance the wages of the conductors 4d. per hour and motor- 
men 4d. per hour, which is equivalent to an increase of about 2s. 64, 
and ls. ód. per week respectively. The men have agreed to accept 
the company's offer. They asked for 1d. an hour increase all round. 


Yarmouth.—A report just issued shows that the total receipts 
from the tramways from June 19 to Aug. 7 were £2,042. 15s. 11d. ; 
total receipts per car mile, 14°24d. ; total passengers carried, 595,992 ; 
passengers carried per car mile, 11:5; average fare per nger, 
l'25d. The receipts on Bank Holiday realised £118. Os. 2d., being 
28. 54d. per car mile, and the number of passengers carried was 21,417 


Johannesburg.—On July 16 the Town Council passed the following 
resolution: ''That a special committee be now appointed for the 

urpose of considering the establishment of municipal tramways. 

hat it shall be an instruction to such committee to bring up a full 
report at an early date with the view of providing for the establish- 
ment and working of municipal electric tramways in Johannesburg.” 
A committee was accordingly appointed. 

Keighley.—The Town Council met again on the 14th inst. to 
consider the question of adopting electric traction on the local 
tramways, and whether application should be made for an order to 
extend within the next few years as far as Stockbridge. In view of 
Keighley's high rates, it was agreed that the matter should stand over 
for a year, unless the November elections show a decided feeling in 
favour of an earlier dealing with the matter. 

Londen County Council Tramways.—The conversion of the 
London County Couneil tramway between Tooting and Clapham for 
electric traction has been completed, and a commencement has been 
made with the conversion of the track between Clapham Common and 
Kennington Gate ; and the hope is that the new system may be got to 
work soon after the turn of the year, though there does not at present 
seem much prospect of this hope being realised. 

Isle of Man Tramways.—The sale of tho electric line running from 
Douglas to Ramsey for £252,000 to Mr. Ernest Schenk has received 
the official sanction. А forfeitable deposit of £50 200 has already 
been paid, and conipletion of the purchase has to be made on or before 
Nov. 14. The lines have a total length of 225 miles of double track, 
the permanent way being freehold. It is understood that the property 
has per taken over by a syndicate formed by Mr. Schenk, chairman 
of the Crystal Palace Company. 

Great Northern and Strand Rallway.—An application for a 
certificate under the Lands Clauses Consolidation Act was on Tuesday 
made by Mr. Barker, on behalf of the Great Northern and Strand 
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Railway Company, before Mr. Alderman Truscott, at the Mansien 
House. This certificate is to enable the railway to purchase sites for 
their stations. It was stated that the Underground Electric Railways 
Oompany is to construct the ‘‘ tube " in consideration of the unallotted 
shares being made over to them. The alderman granted the certificate. 


Airdrio.— Both the Airdrie and the Coatbridge Town Councils have 
decided to oppose the application of the Airdrie and Coatbridge Tram- 
ways Company for an extension of the time allowed for laying and 
completing the tramways in Coatbridge. The company have allowed 
two years to pass in the case of the Airdrie lines and one year in the 
case of the Coatbridge lines without having made any sign of beginning 
to lay down the tramways. The period for laying both tramways 
ae in July of next year; hence the application for an extension 
of time. 


Parkstone.—With reference to the application recently made by 
the Poole and District Electric Traction Company for an order giving 
them power to construct a line through Parkstone, the town clerk of 
Poole has received an intimation from the Light Railway Commis- 
sioners that they propose to accede to the application upon terms 
which аге subject to alteration by them upon further consideration. 
By the granting of this order the company will have powers to extend 
their tramlines from Park Gates East right through the village of 
Parkstone to Bourne Valley Pottery. 


Aberdeen.—The Town Council Tramways Committee have had 
under consideration various proposals for the readjustment of fares. 
Among these are the suggestions that 4d. fares should be introduced 
into Union-street, that a uniform rate of ld. should be charged, and 
that 4d. fares should be provided all over the system. It was 
ultimately agreed at their last meeting, however, to recommend that 
no change be made on the fares until they had a full year's working 
of the electric system. At present 4d. fares only exist on the Woodside 
route. The Royal assent has been given to the Aberdeen Suburben 
Tramways Bill. 


Wakefield.—A parliamentary paper has been issued giving the 
particulars of the order approved by the Board of Trade for the сор. 
struction of light railways in the city of Wakefield and the townships 
of Horbury, Alverthorpe, Sandal Magna, and Outweod, in the West 
Riding of the county of York. The authorised capital is fixed at 
£120,000, of which £40,000 may be issued as preference capital. A 
similar order has been issued for the construction of a ligkt railway 
from Bury St. Edmunds to Stanton, Walsham Le Willows, and Diss, 
with an authorised capital of £170,000, and allowing £85,000 to be 
classed as preference capital. 


Dundee.—The tramway accounts show that the tramway receipts 
for the year ending May 15 were £35,874. Оз. 9d. and the working 
expenses £24,042. 7s. od., leaving £11,831. 13s. 3d. This sum has 
been disposed of thus: interest on capital, £5,076. 7s. 4d.; sinking 
fund, £3,415; annual payment to the tramway company, £2,100 ; 
depreciation on plant, £903. 13s. 3d. ; fund for renewal of rails, 
£3500—leaving а net surplus of £36. 12s. 8d., which is carried to the 
credit of the suspense account. The capital has been added to during 
the year to the extent of £66,187. 168. 10d., and thus increases the 
capital account to £232,313. 0s. 11d. 


Electricity Supersedes the Horse.—A curious and interesting 
fact, illustrating the remarkable change which is coming over transit 
in London, is given by а Daily Telegraph correspondent, who was a 

ssenger on Wednesday afternoon on one of the electric cars running 
fom ew to Chiswick. At one part of the journey, where a good 
stretch of road was in view, not a single horse could be scen, but 
there were two or three electrically-propelled tramcars, several motors, 
and a number of cyclists. A year or two ago horses and horse-drawn 
carriages were there in plenty ; now they are supplanted by electricity, 
petroleum, and the pedal— much to the convenience, pleasure, and 
speed of the public. 

Cheshire Railways.—Thec suggestion was thrown out by Sir 
Ernest Tagor at the half-yearly meeting of the Midland Railway 
Company that the three railway companies owning the Cheshire Lines 
should arrange to electrify the portion of their joint railways which 
forms the popular express route between Liverpool and Manchester. 
It is, however, stated by Mr. Oliver Bury, the general manager of 
the Great Northern, that the question of electrification in the form 
suggested by Sir E. Paget could not be said to Le officially under the 
consideration of the Cheshire Lines Committee, but that the possi- 
bilities of electric traction were at the present time in the minds of all 
railway directors and managers. 

Leeds.—The City Council are proposing an extension of the tram- 
ways from Park-lane to Hyde Park Corner, viv Belle Vue-road and 
Moorland-road. The chairman and members of the Tramways Com- 
mittee have gone over the proposed route, and although no resolution 
has been passed, the general opinion is that the project should be 
earried out. Extensions in East and West Leeds are also con- 
templated. А proportion of the Bramley residents are not directly 
served by the existing Bramley and Stanningley tramways. To cover 
this deficiency, it is proposed to construct a branch through Town- 
street and onwards in the direction of Rodley. The other suggestion 
is to extend the Beckett-street lines in the direction of Ashley-road. 


Purness.—At the half-yearly meeting of the shareholders of the 
Furness Railway Company u shareholder called attention to the use 
of electricity, which he looked upon as the motive power of the 
future. Of course, the cost would be great, but it might be tried on, 
say, the Lake Side branch, the power for which could be obtained 
from the fall of water at Newby Bridge from Windermere. The 
Chairman said the question of electricity would have the attention of 
the directors. They could not expect the Furness Railway Company 
to lead the way, but they would not be behindhand, and, indeed, at 
the present time they were experimenting with oil ay fuel for loco- 
motives, and if it led to good results, they would not be behind in 
making wae of it. 


North-Eastern Railway.—Sir Joseph Pease at the half-yearly 
meeting of the shareholders of the company referred to the fact that 
in consequence of the increasing competition of electric tramways the 
Board had decided, as an experiment, to equip 37 miles of their line in 
the neighbourhood of Newcastle for electric traction. In addition to 
this enterprise, it is stated that the North-Eastern Company are com- 

leting arrangements for the early installation on their main line near 

"ork of the Hall " electro-automatic track signals. The sanction of 
the Board of Trade will shortly be asked for the мүр of this 
system. Mr. Philip Burtt, chief traffic manager, and other officials of 
the company are about to visit America to inspect the latest railway 
improvements and methods of transit. 


Rowley.—At a meeting of the Rural District Council on Monday 


the General Purposes Committee reported that a further conference 


had taken 155 with reference to the proposed new light railway from 
Brierley Hill, Quarry Bank, and Cradley Heath, anda looplineto Rowley. 
It was agreed to construct the light railway on the basis that the cost 
of application, construction, and maintenance, also the matter of 
representation, profits, losses, and proceeds of sale, be apportioned in 
accordance with the mileage of the railway within the respective areas 
of the authorities. The Council adopted a recommendation appoint- 
ing representatives on the joint committee for procuring the pro- 
visional order, and making provision for a branch line from Blackheath 
to the Knowle, Rowley, to be included in the order. 


Rail Scraper. A tramway rail scraper has just been patented by 
Messrs. R. B. Smith and J. M. Hamilton, both of Dundee. The 
device consists of an iron bar fixed to the weather-board of the car in 
front of the wheels. То the bar are attached scoops or scrapers proper, 
which when in operation fit into the grooves and clean them out as 
the car makes its ordinary Jon By the movement of a handle 
on the car platform the conductor can put the mechanism out of gear 
by raising the scoops from the grooves. Each scoop is held in position 
by means of a volute spring, which is strong enough to resist all loose 
1 in the grooves. Should a fixed obstruction be met, how- 
ever, which the metal is not able to remove, the spring yields after а 
certain iesistance is reached, and the scoop rises, passes over the 
ebstruction, and then falls into its original position. 


King's Norton.—4A year ago the District Council obtained parlia- 
mentary powers for the municipalisation of tramways for the district 
and the installation of the electric light, but so far nothing definite has 
been aecomplished. Now, howevei, there seems a probability that 
King's Norton, which has long desired better means of communication 
with Birmingham, will be brought into closer touch with the city It 
is reported that the City Tramways Company have made an important 
offer to the District Council, and negotiations on the subject are pro- 
ceeding between the two bodies. The propossl is to run а branch 
line from the Bristol-road route at Pebble Mill-road to the Cotteridge, 
and the tramway in length would extend a little over three miles. 
The District Council would bear the cost of equipment and laying, 
and the company would provide the cars. At the expiration of the 
existing Bristol-road lease in 1911 the District Council would be 
required to buy the cars. The electric power for working the trams 
would be obtained from the company’s generating station at 
Bournbrook. 


Huddersfield. —Mr. K. F. Campbell, the borough engineer, has issued 
a report on the electric tramcars. Some misapprehension is stated to 
have prevailed as to the suitability of the four-wheeled cars, and people 
have shown their preference for the eight-wheeled or bogie cars. The 
evidence collected from Bradford, Halifax, Glasgow, and other towns 
and cities, and the opinions of experts, appears to be in favour of the 
four-wheelers, and Mr. Campbell reassures the public on the score of 
their safety. At the meeting of the Town Council on Wednesday it 
was decided to inform the Brighouse Corporation that the Council 
could not see their way at present to extend the local tramway system 
to Brighouse. Another resolution was adopted in favour of meeting 
the British Electric Traction Company and the Mirfield District 
Council, to consider the suggestion by the latter authority as to the 
construction of a tramway from the terminus on the Corporation 
system at Bradley to Mirfield. Subject to the Newsome District 
Committee of the Town Council 1 the gradients, it was 
agreed to make application to the Board of Trade for power to con- 
struct a line of tramway to Newsome. 

Mitcham.—The Board of Trade have confirmed an order autho- 
rising the construction of light railways in the parish of Mitcham, in 
Surrey. It cmpowers the Rural District Council of Croydon to con- 
struct and maintain three lines. The first, à mile in length, runs 
along the London.road from the boundary of Tooting Graveney to 
Upper Green at Upper Mitcham, near the Jubilee clock ; the second, 
of half a mile, runs from here їп а southerly direction along London- 
road to a little south of the junction with the Causeway ; and the 
third, of 13 miles, extends from Upper Green along Commonside West 
over Blue Houses railway hridge and through the Croydon and Mitcham 
road to the Croydon borough boundary near the Jolly Gardeners’ 
public-house. Before the lines are built the Council has to widen 

rts of the route, the widenings being dedicated to the public as a 

ighway. The order also gives power to the Council to construct a 
generating station to supply electrical energy for the line. The whole 
of the lines must be completed within three years. The system may 
be used for carrying goods, minerals, and animals as well as passen- 
gers, and special provision is made for workmen's trains at cheap fares. 


New Issue. — The Tynemouth and District Electric Traction Com- 
pany, Limited, are making an issue of £20,000 4 per cent. debenture 
stock at par. This company, which was formed in January, 1890, 
with a capital of £80,000, as the North Shields and Tynemouth 
District Tramways Company, Limited, owns the tramways and light 
railways from New Quay, North Shields, to Whitley Bay, of an 
approximate route length of four miles, these lines, as constructed and 
equipped for oleetrio traction, being opened for traffic on March 18, 
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1901. The company recently applied for a light railway order to 
construct a light railway extension from the present terminus at 
Whitley to Whitley Sands, a distance of about half a mile, and the 
order, which was unopposed, has been ey by the Light Railway 
Commissioners, subject to confirmation by the Board of Trade. The 
districts served by the company's lines have a rapidly increasing 
residential population, estimated at 70,000, and include the borough 
of Tynemouth and the urban districts of Whitley and Monkseaton. 
The present issue is made in order to provide for increased services, 


the doubling of the track along the Grand-parade, Tynemouth, for |. 


the light railway extension to Whitley Bay, and to pay off the 
liabilities of the co.npany. 

'" Rothesay.—The new electric car system between Rothesay and 
Port-Bannatyne was formally ina ted on the 13th inst. The 
contractors for the laying of the line and overhead traction were 
Messrs. Dick, Kerr, and G0. London. The power station is at Point- 
house, Ardbeg, the site of the tramway sta les, and so far as com- 
leted there ìs one engine, made by M’Intosh and Seymour, of New 
‘ork, coupled direct to a Westinghouse generator, made at Pittsburg, 
Philadelphia. There are two boilers by Babcock and Wilcox, each of 
250 n.h.p., and the engine is capable of dealing with a load of 
400 n.h.p. When the station is completely finished there will be two 
more engines of 250 h.p. each, and there will also be а battery, not 
yet quite finished, which will be capable of running the cars for a con- 
siderable time. The car-shed is very spacious, high-roofed, brick 
building next the roadway, and is capable of storing 15 cars, and there 
is a further space reserved for the erection of a second car-shed to 
accommodate other 12 сагв. The engines and boilers are in а со 
iron building, while the sto batteries are in a large brick building. 
Messrs. Alex. Whitelaw and Co., Greenock, are the contractors for all 
the buildings within the power station. The blasting and excavation 
required on the site have been very considerable, and the delay in 
getting the work forward in time for the early part of the season is 
attributed to this, as so much of it had not been anticipated. 


Leighton.—The Highways Committee of the Herts County Council 
report, with d to the construction of the Leighton Buzzard 
and Hitchin light railway, that the proposal appears to be for a light 
railway running not along the roads, but in all cases across private 
lands. The railway starts by a junction with the London and North- 
Western Railway at Leighton Buzzard, and passes Buone Hockliffe, 
Harlington, Barton in-the-Clay, and near Shillington, all in Bedford. 
shire ; it then enters Hertfordshire near Aspley End, Shillington, and 
p through the parishes of Pirton and Ickleford, joining the 

itchin and Bedford branch of the Midland Railway, just north of 
Ackleford vill The total length of the railway is little over 
19 miles, of which about 34 miles are in Hertfordshire. The railway 
will cross two main roads, one of first-class importance. The first is 
the road between Pirton and Holwell, which is crossed near Pirton, 
and the second the road from Hitchin to Bedford. The gauge of the 
railway is the ordinary standard gauge of 48Jin., and it may be 
assumed that the railway is intended to be а connecting link between 
the London and North-Western Railway at Leighton Buzzard and the 
Great Northern Railway at Hitchin. The committee see no serious 
objection to the proposal, and they recommend that the county 
solicitor be instructed to take steps to obtain the insertion of the 
necessary clauses in the order for the protection of main roads and 
bri within the county of Hertford. e report has bcen adopted by 
the Council, 

Light Railways.—The Board of Trade have recently confirmed 
the following light railway orders: Halesowen Light Railways 
(Extension), authorising the construction of light railways in the 
rural district of Halesowen, in the county of Worcester ; pile ан 
Light Railways, authorising the construction in the county of Durham 
of light railways in the borough of Darlington, and thence to 
Cockerton and Haughton-le-Skerne in the rural district of Darlington ; 
Colne and Trawden Light Railways (Capital and Further Powers 
Amendment) amending the Colne апі Trawden Light Railways 
Order, 1901; Barnsley and District Light Railways (Extensions), 
authorising the construction of light railways in the urban districts 
of Worsborough and Hoyland Nether, and in the parish of Tankersley 
in the rural district of Wortley, in the West Riding of the county of 
York ; Doncaster Corporation Light Railways (Deviation, etc.), autho- 
rising the deviation and extension of light railways authorised by the 
Doncaster Corporation Light Railways Order, 1899, and for other 
purposes ; Llanelly and District Light Railway, authorising the con- 
struction of light railways in the urban district of Llanelly and in the 
rural district of Llanelly, in the county of Oarmarthen ; Derwent 
Valley Light Railway, authorising the construction of light railways 
in the city of York and ip the North and East Ridings of the count 
of York, from Foss Islands to Cliffe Common ; Cromarty and Ding «all 
Light Railway, authorising the construction of light railways in the 
county of Ross and Cromarty at Dingwall, and between Conan Station 

n the Highland Railway and Cromarty. 

Liverpool Overhead Railway.—At the last meeting of the share- 
holders of the Liverpool Overhead Railway Company, Sir William 
Forwood, the chairman, spoke of a new departure in the shape of an 
acceleration of the service—that is to say, the journey from Seaforth 
to the Dingle, or from end to end of the long line of docks, will be 
accomplished in 20 minutes instead of 32 minutes as at present. The 
Times says that the development of the Liverpool Corporation's elec- 
trical tramway systein has proved a very serious competition. The 
cars do not run along the line of docks, but they run on other 
routes to identical points from the pierhead with a system of long 
ld. stages, which make the invariable through fares of the over- 

head railway seem large. At the meeting it was suggested that 
the pir s competition might be met by the adoption of a 
system of fares lor stages instead of the full through fares. It was 
explained that there was some difficulty in the way of doing this, 
but the competition would be met by accelerating the service. en 


the line was originally opened each train was supplied with two motors 
to secure а schedul 

at the stations, of which there are 16. Now it has been decided to 
supply each train with four 100-h.p. motors of the iron-clad type, and 
the scheduled speed 
peges, in 5 with which it may be noted that the speed on 
the Oity and South 

14 miles, including stoppages in each case. The speed on the Man- 
hattan Elevated Railway is 134 miles, on the Metropolitan 14:1 miles, 
on the South Side (Chicago) Elevated Railway 14:6 miles, and on the 
Lake-street (Chicago) Elevated Railway 124 miles. The new service 
on the Liverpool Overhead Railway is expected to come into operation 
early next month. 


speed of 124 miles an hour, including stoppages 


wil be 194 miles an hour, including the stop- 


London line is 124 miles and the Central London 


LIGHTING AND GENERAL. 


Southend. —Мг. Jeffries, assistant electrical engineer, has resigned. 
Brecon.—The Town Council have decided not to adopt electric 


lighting. 


Knaresborough.—An extension of mains is to be made to Franklin 


Mount. 


Dumbarton. — The burgh electric power provisional order has now 
become law. 
Croydon.—Mr. A. F. Dowden, of Southampton, has been appointed 


junior shift engineer. 


Ashby.—The Leicestershire and Warwickshire Electric Power Bill 


has received the Royal assent. 


s Norton.—The District Council have decided to transfer 


King" 1 
their electric lighting order. 


Govan.—The Watching and Lighting Committee are discussing a 
proposal to light Copland-road with electric arc lamps. 
Hoylake.—Mr. Marples, resident engineer, has resigned. The 
vacancy is being advertised at a salary of £250 per annum. 
Brownhills.—No decisive step has yet been taken with regard to 
the proposal to obtain an electrie lighting provisional order. 
Dungannon.—The Board of Works have approved of the scheme 


for the supply of energy for the proposed electric lighting of the town. 


Whitehavon.—Nearly all of the consumers have been changed 
over to the high voltage, and it will take only a few days to complete 
the work. 

Oban.—The National Telephone Company, being unable to agree to 
the terms proposed for wayleaves, have removed their poles from the 
burgh ground. 

Wombwell.—The Provisional Electric Power Company, Limited, 
intend to apply for powers to supply electric power within the District 
Council's area. 

Dundee.—The estimates for the lighting of the city for the current 
year is put down at £9,180, which includes £1,050 as the cost of 
electric lighting. 

Midsomer Norton.—The surveyor's report on the Electric Power 
Company's scheme will come before the next meeting of the Urban 
District Council. 

Bristol Telegraph Messengers. —The Bristol telegraph messengers 
were entertained on Saturday afternoon at Old Sneed Park by 
Mr. Francis Tagart. 

Removal —Messrs. С. A. Vaudervell and Co. have removed from 
South Kensington to larger works at Ohapter Works, Chapter-road, 
Willesden Green, N.W. . 

Perthshire Telephones.—The General Post Office are making 
enquiries with the object of granting telephone facilities to Pitlochry, 
Dunkeld, and Aberfeldy. 

Burton.—Preparations for the scheme for the extension of their 
electric lighting works are proceeding, property having recently been 
purchased near the works. 

Taunton.—The Electric Lighting Committee in their last report 
state that the connections with the mains during the past quarter 
were equivalent to 210 8-c.p. lamps. 

Newoastle.—The Corporation have decided to obtain the cost of 
the electric light per lamp in other towns, as there is an opinion that 
the charge is rather heavy in this city. | 

Dewsbury Infirmary.—The House Committee will shortly con- 
sider а report by Mr. К. Н. Campion, borough engineer, with а view 
to lighting the infirmary with electricity. 

Charing Cross and Strand Electricity Supply Co.— Warrant 
for. the dividend on the preference and ordinary shares of this Cor- 
poration have been posted to the shareholders. 

Dover.—It is proposed to lay a main from the works to the 
Admiralty Pier vio Ladywell, Biggin-street, Priory-road, York-street, 
Queen-street, King-stroet, Northampton-street, etc. 

Erith.— Mr. С. E. Heath, chief assistant electrical engineer to the 
York Corporation, has been appointed out of some 44 applicants to 
the position of chief electrical engineer to the Urban District Council. 


Prestwich.—The Council are enquiring as to the terms upon which 
the Salford Corporation would be prepared to take over the Council's 
electric lighting order and to supply electricity to the district in bulk. 


Swadlinoote.—Tho Electric Supply and Traction Company intend 
to apply for а provisional order to supply electricity for public and 
private purposes in the district. The Council will oppose the 


application. 


Dorchester. — The Town Council have decided to keep the electric 
lighting in the hands of the Corporation, and to ascertain, as far as 
Saal what demand there is likely to be for the light, the charge 

or which would be 7d. per unit, 
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committee was appointed to meet the Sandiucre representatives on the 


Shardlow Rural District Council, with a view to arranging the details 


of an official canvass of the district. 
Manchester. A report is to be prepared upon the cost of electric 


current purchased from the Corporation with a view to a reduction of 


prices. It is understood that at first the reduction will only apply to 
cases where the current is used for power. 


Linlithgow.—The Nobel Explosives Company, Limited, are about 


to construct a large magazine in connection with the new works being 
erected by them at the east end of Linlithgow. The company also 
contemplate the installation of an clectric lighting plant. 

Dunfermline. —The Dunfermline Co-operative Society have just had 
the electric plant laid down in their new buildings in Queen Anne- 
street, and on Monday evening the new light was successfully turned 
on in the presence of the members of committce and others. 

Rishton. —The Urban District Council have informed the promoters 
under the Rishton, Great Harwood, and Clayton-le-Moors electric 
lighting order that they are not prepared to take over the powers 
of the order and purchase the undertaking (Rishton portion). 


Clacton.—The Urban District Council have decided to exercise the 
powers conferred upon them by their electric lighting order, and Mr. 
Trentham has been instructed to proceed with a preparation of plans 
and estimates for supplying current within the compulsory area. 


Stafford. —The Council have decided to apply for a provisional 
order for power to supply electric current out of the borough in certain 
specified districts, Rowley Park being named as the suggested com- 
pulsory area. An increased charge will be made for the current outside 
the borough. 

Lowestoft.—The Electric Lighting Committee's recommendation 
that consumers of over 500 and less than 1,000 units be allowed a 
discount of 5 per cent., and that consumers of over 1,000 units be 
allowed a discount of 10 per cent. on the total quarterly bill, has been 
referred back. 

Dublin. —The Council have entered iato an agreement with Trinity 
College giving authority to the Corporation to erect a sub station on 
the college grounds, and a further ayreement with the Port and Docks 
Board regarding the erection of a sub-station on the quay opposite 
Creighton-street. 


Ayr.—The question of the extra sum payable to the lighting depart- 
ment in respect of the current supplied to the tramways and under 
registered has been settled by payment of £20 to the lighting depart- 
ment, which sum will be applied in purchasing an additional meter for 
testing purposes. 

Surbiton.—The District Council have asked Mr. Armitage, architect 
to the firm of Messrs. Edmundson, to act as architect and prepare 
plans for the electric lighting station, in consultation with Mr. Mather, 
the Council's surveyor, the entire cost of Mr. Armitage’s fees being 
paid by Messrs. Callender. 

Mansfield.—The Electric Lighting Committee are about to lay a 
main in Park-avenue and the Park, at an estimated cost of £285, 
upon the applicants guaranteeing to take a supply of energy for threo 
years of such amount as will produce annually 20 per cent. upon the 
expense of laying the main. 

Beverley.—The question as to whether the Corporation should 
themselves instal electricity in the borough, or whether it should be 
done by a private company, was debated at considerable length by the 
Town Council at the last monthly meeting. It was finally decided 
to сав the exact terms on which а company would undertake 
the work. 


Ipswich.—The Electric Supply and Tramways Committee in their 
last report state that the plans, elevations, and other details of the 
proposed light and power station buildings had been open for inspec- 
tion in the library of the town hall for more than а week, and that 
oe had been issued inviting tenders for carrying out 
the works. 


Gainsborough.—In consequence of notices received from the 
Electric Supply and Traction Company and the United Electric Light 
and Power Company of their intention to apply for orders to supply 
electricity for lighting and power within the urban district, the 
Council have decided to take the necessary steps to obtain an order 
themselves. 


Newton. An amended estimate has been submitted by the Electric 
Supply Company, Limited, for public street lighting at a total cost of 
£975, the company stating that they had increased the candle-power 
of the incandescent lamps from 25 to 30, and that they proposed to 

ive a special kind of lamp, the nominal candle-power of which was 
etween 30 and 40. 

Annual Sports.—The sixth annual sports of tlic employés at Peel 
Works of the General Electric Company (1900), Limited, came off 
successfully at the Belle Vue Gardens, Manchester, last Saturday. The 
number of entries was over 500, and the competition in all the events 
was very keen. The prizes included a cup prosented by Mr. Eckstein, 
the managing director of the company. 

Aylesbury.— Advertisements are to be issued asking for terms 
from electrical supply companies to take over the Aylesbury provisional 
order to supply electricity to the town, erecting the works upon, and 
paying arent for lond belonging to the Council, and for the town's 
option to take over the whole by arbitration or otherwise at the end 
of seven, fourteen, or twenty-one years. 

Newport (Mon.).—The National Telephone Company are moving 
into offices specially built for them in the upper end of Dock-street hy 
Mr. J. Linton, contractor, Newport, from designs by Messrs. Edmexton 
and Gabricl, of Old Broad-street, Loudon, at a cost of just over £5,000. 
The whole work of construction has been carried out under the super- 
intendence of the clerk of the works, Mr. D. Reid. 


! allowed, with a minimum of 44d. per unit, 
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Stapleford.—At the last meeting of the Rural District Council а 


Bexhill.—The Urban District Council have referred back to com- 
mittce a report by the Electric Light Committee, stating that they 
had under under their consideration the question as to whether the 
extension of the electric light works was to be of a permanent or of 
a temporary character, and advised that the additions to the building 
required for additional plant should be permanent. 


Oswestry.—Tho Oswestry Electric Lighting and Power Company 
have decided to incresse their plant by the following, and contracts 
have been entered into for the supply of same: 80-kw. set (Belliss 
engine, Maclure and Whitfield multipolar dynamo), Babcock boiler 
with chain stoker, new and enlarged steam-mains. They have been 
advised by, and the works are being carried out under the superin- 
tendence of, Messrs. E. Bremner-Smith and Bremner, 10, Warwick. 
court, Gray's-inn. 

Fires.— An explosion occurred on Monday in Drury-lane, and which 
did considerable damage to the property adjoining the inspection 
trap, whence the flames had issued; the accident is attributed to the 
fusion of underground electric wires, Some damage was also done in 
Wolverhampton by a fire originating owing to a similar cause. A 
serious fire occurred at Ipswich (cause at present unknown) on premises 
belonging to Messrs. Turner, engineers: the fire brigade succeeded in 
saving Turner's pattern shop, with its valuable contents. 


London Gasette.— The partnership existing between J. G. Irving 
and J. S. Plumtree (trading as Irving and Plumtree), electrical engi- 
neers, 12, Canal.street, Nottingham, has been dissolved by mutual 
consent. A receiving order has been made out in the estate of J. . 
Worthington and G. Nuttall (trading as J. Worthington and Co.), 
electrical engineers, Foundry Works, Foundry-street, Hanley, Staffs, 
on creditors’ petition. The last day for receiving proofs in the estate 
of G. H. Bentley, 8, Grafton-street, Earlestown, Lancs., is Aug. 50. 
Mr. C. J. Dibb, official receiver, Byrom-street, Manchester, is trustee. 


Huddersfield.—Application is to be made for sanction to borrow 
£5,000 for the purchase of electric motors and appliances. A deadlock 
has occurred with regard to the telephone question. The National 
Telephone Company have declined the proposed agreement on the 
basis of a consent terminating in 1911 with regard to the laying of 
their wires underground, which was the subject of a long discussion 
at the last Council meeting in connection with the question of the 
establishment of a municipal telephone exchange. The resolutions 
which the Council then adopted have since been before the committee 
aud discussed, but no proposal has been made. 


Perth.—The first year's working of the Corporation electricity 
department has been attended with success, and there is a profit of 
£12. The amount received for current during the year was £5,151. 
1з. 44d. Extensions have been carried out in the Scone-road, 
Balhousie, and Glasgow-road districts within the borrowing powers of 
the Corporation for this special purpose, the total borrowing powers 
amounting to £45,000. It has not yet been decided whether a 
decrease can be made in the price for current, but should an increase 
be granted in the rate for street-lighting, the current for which is 
supplied at cheaper than actual cost, it is possible that consumers 
will receive a reduction.in rates. 

Nantwich.—Colonel Langton Coke has held an enquiry into ап 
application of the Urban District Council for sanction to borrow 
£12,505 for electric lighting purposes, and £1,275 for the erection of 
a refuse destructor. We understand that Mr. Peers, Manchester, is 
responsible for the scheme, which provides for the erection of generat- 
ing works and a refuse destructor on the Council’s sewage farm close 
to the town, and for the same motive power to be used for both pur- 
poses. A memorial from manufacturers and tradesmer complaining 
that they were unable to compete with manufacturers and tradesmen 
in other towns owing to the excessive price charged for gas was read 
in favour of the scheme. The annual payments were estimated at 
£1,932, and the income at £2,440, this sum including £2,250 which 
it was anticipated would be derived from the sale of electricity to the 
public at a charge of 6d. per unit. 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committeo to appoint a special settling day in and to grant 
a quotation to the Calcutta Tramways Company’s further issue of 
35,000 shares of £5 each, £2. 10s. paid. The committee has been 
asked to allow the following securities to be quoted in the official 
list : National Electric Wiring Company’s 100,000 ordinary shares of 
£1 each; National Telephone Company’s £1,000,000 preferred 
stock, in lieu of the 200,000 preferred shares of £5 each, Nos. 
590,001 to 790,000, now quo The Stock Exchange Committee 
has ordered the undermentioned securities to be quoted in the 
official list: Calleutta Electric Supply Corporation's further issue of 
10,000 shares of £5 each, fully paid, Nos. 50,001 to 40,000 ; Urban 
Electric Supply Company's 50,000 5 per cent. cumulative preference 
shares of £5 each, £3 paid, Nos. 50,001 to 80,000, and 30,000 
ordinary shares of £5 each, £3 paid, Nos. 8 to 50,007. 

Greenock.— The balance-shect of the electricity department for the 
period from Jan. 1, 1901, to June 30, 1902, shows that the total 
revenue was £11,022. 3s. ld., which includes £5,866. 9s. (less 
£41. 17s. 3d. for free wiring) derived from private lighting and 
motive power; £1,335. 16s. 8d. from public lighting; £2,949. 
118. 10d. for sale under contract to Greenock and Port Glasgow 
Tramways Company ; £150 for rent and maintenance of cableways ; 
£741 from the tramways company for minimum supply, as in terms of 
the agreement. The expenditure includes £4,050. 10s. 6d. for cost of 
generation ; £312. 16s. 5d. for distribution ; £349. 7s. 6d. for lamps ; 
£474. 9s. 5d. for rents, rates, and taxes; £712. Өз. 9d. for manage- 
ment expenses—the total expenditure amounting to £6,817. Os. 4d., 
leaving a debit balance of £1,390. 5s. 12d. Since then the position 
has so far improved that a surplus is confidently expected at the end 
of the current year. Several large firms are considering the question 
of lighting their works by means of arc lamps. A special rate will be 
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e.—We have been asked to make the following announce- 
ment: ''Bentham-Harrison, on Aug. 18, at the parish church, 
Brighton, by the Rev. R. F. Scott, M. A. Harold Bentham, resident 
engineer, Birkdale Electricity Works, to Annie Alicia Agnes, daughter 
of the late J. W. Harrison, of Brighton." 

Schuckert Rock Drills.— We are informed that at the recent 
official competing tests made at the Diisseldorf Exhibition between 
the different rock-boring machines, the Schuckert combined electric 
compressed - air percussion drill was able to show better results than 
those of any other of the competing firms. 

Turin.—At the foot of Mont Cenis, 34 miles distant from the city, 
з power station is being constructed to control a fall from Lake Cenis 
equal to from 9,000 h.p. to 12,000 h.p. By the use of 16,000 h.p. 
& permanent current of 5,000 volts will be obtained. The intensity 
during transit over the 34 miles of route will be equal to 30,000 volts. 


Mastings.—The Sut-Telephone Consultative Committee have 
reported that they conld not recommend the Corporation to carry 
out the municipal telephone scheme outlined in the report prepared 
РУ Mr. Bennett, and, moreover, the terms upon which the National 

elephone Company is prepared to sell its plant and rights to the 
town were not such as they can advise the Council to accept. 

W. T. Henley's Telegraph Works Co.—An interim dividend at 
the rate of 12 per cent. per annum for the half.year ending June 30, 
1902, will be paid on the ordinary shares of this Company on Sept. 1 
next, the rate for the same period last year being 10 per cent. The 
half-year's dividend on the preference shares, at the rate of 44 per 
cent. per annum, will also be paid on the same date as usual. 

Devonport.—4A plan submitted by the National Telephone Com- 
pany for placing their wires underground has be»n referred to the 
town clerk, borough surveyor, and borough electrical engineer for con- 
sideration and report. The Mercantile Association are interesting 
themselves with the idea of the municipalisation of the local tele- 
phones, and they propose to arrange for a meeting with adjoining 
towns to consider certain points in connection with the matter. 

Catalogues.— We have received from the Sun Fan Company, 
Limited, Bradford, two illustrated catalogues of belt driven and 
electrically-driven fans. The company claim a combination of high 
efficiency and moderate prices. The thoroughness of the specification 
written and illustrated. The catalogues are romarkable for their 
comprehensiveness in tables of speeds, volumes and powers, prices, 
weights, etc., and the completeness of the testing arrangements 
deecribed. 

Stonehouse.—The Works Committee have deferred consideration 
of a letter from the National Telephone Company, Limited, asking 
the Council to reconsider their proposal to charge £100 for the 
facilities, expressing the fear that if the charge was insisted upon it 
would be impossible for the company to adopt the underground system 
in Stonehouse. The Council will oppose the Provincial Electric Supply 
and Traction Company's intended application for a provisional order 
before December for the supply of electricity for Stonehouse. 

Middlesbrough.—The Chamber of Commerce last week discussed 
the question of underground telegraphs. A letter was read from the 
Marquis of Londonderry intimating that progress was being made 
with underground wires, and that next year it was hoped to obtain 
from Parliament a larger sum of money for the extension of under- 
ground work. Colonel 8. A. Sadler, M.P., said the matter had been 
mentioned in the House of Commons once or twice, and the general 
feeling there was that they must go on with underground construction 
to prevent trouble arising from storms. 

Walsall.—The engineer is preparing a report as to the probable 
cost of extending the electric mains to Mellish-road, Foden-road, and 
Caldmore. The Electric Lighting Committee state in their last report 
that the total number of consumers supplied on July 31 last was 230. 
During the past month the total units generated at the station was 
44,581. The total output from the main generators was 42,093 units. 
The total units from the transformers was 32,795 (estimated). The 
total units registered on the meters was 28,141. The machinery was 
run for 652 hours. The wages paid amount to £94. 

The E.L.B. System.—We are informed that the Electric Lighting 
Boards (British Manufacturing Company), Limited, have unanimously 
decided to go into voluntary liquidation, and a reconstruction scheme 
is now on foot in which both the creditors and the shareholders in this 
concern will be protected. The original Electric Lighting Boards Syndi- 
cate, who were the debenture holders of the British company, have 
appointed a receiver to protect the assets and carry on the business in 
Great Britain for the present. The position of the British company 
in no way affects the foreign concerns dealing in the same system, 


Sandwich.—Three notices of intention to apply for provisicnal 
orders granting power to supply electricity within the borough have 
been received, and the town clerk has submitted a report dealing with 
the question of these and other applications. In this he mentions 
that the Kent Electric Power Company, by their recently passed Act, 
had now the powers of a gas company in the borough in regard to the 
taking up of roads for thelaying of mains. As the nearest generating 
station, according to the schedule, would be at Sturry, in the event of 
their wishing to supply the district they might want to erect another 
in the vicinity, when they would have to apply for a provisional order. 


York.— We understand that Mr. C. A. Midgley, the city electrical 
engineer, is, owing to the great progress made in his department, 
unlikely to be able to connect all the consumers who have applied, as 
the new plant cannot be erected in time for the coming winter. During 
the last year 423,000 units were sold as against 422,569 in 1900-1. 
The maximum load was 420 units; the total works cost came to 1:98d., 
as compared with 2:456d. in the preceding year, while the equivalent 
in 8-c.p. lamps connected exactly doubled itself. Already there are 
36,000 8-c.p. lamps connected and 8,000 8-c.p. lamps are waiting, 
while the capacity of the plant is but 20,000 8 c.p. 


London Electric Supply Corporation.—The interim statement 
for half-year ended June 30, 1902, gives the units sold for the first 
six months of 1901 as 1,648,065, as compared with 1,971,106 for the 
first six months of 1902, this being an increase of 525,041. The gross 
revenue was £353,587. 13s. 114. (£38,455. 16s.), increase, £4,868. 
2s. 1d.; and the net revenue 310, 826. 1s. 6d. (£16,466. 19s. 74. ', 
increase, £5,640. 18s. ld. After payment of interest there remains a 
balance (including the amount of £1,489. 193. brought forward) of 
£10,816. 2s. 8d., applieable to reserve and to dividends on the share 
capital. The directors have declared an interim dividend on the 
preference share capital payable Sept. 1, at the rate of 5 per cent. per 
annum, which will absorb £6,230. 

Inverurie.—The lighting of the railway station has now been 
completed. Lately several engineers have been busily occupied erect. 
ing electric plant, and last week the light was switched on, when 
16-с.р. lamps were tried; 32-c.p. lamps have been substituted. 
giving a splendid light. In all there are 75 incandescent lamps, and 
shortly there will be a number of arc lamps erected along the station 
avenue, giving а 1 of 2,000 each. The erection of the 
electric plant was in the hands of Mr. William Paterson, chief elec- 
trical engineer, Inverurie Railway Works. All the railway houses, 
numbering over 100, are now fully lighted with electric light, which 
is giving every satisfaction. Electric light will also be introduced to 
the goods station in the course of a few weeks. 

Manchester. — А party of influential gentlemen from South 
Australia, including Sir Edwin T. Smith, K. C. M. G., M.P., and Mr. 
Arthur W. Ware, ex-mayors of Adelaide, visited the Westinghouse 
Works, Tratford Park) on the 17th inst. and made а thorough tour 
through the immense modern workshops. It seems that before return- 
ing home several of the party intend to visit America, and purpose to 
study the principal electrical manufacturing works there, including 
those of the American Westinghouse Company in Pittsburg. It will 
be remembered that quite recently Adclaide has embarked on a very 
large scheme for the conversion of its existing horse tramways to elec- 
trical power, and for the construction of long lengths of new lines, 
the contract for the whole of which work has been placed with the 
British Westinghouse Company. 

Brighton.—The borough surveyor has submitted a report with 
reference to the alterations necessary to be made for the enlargement 
of the electricity premises in Bread-street, so as to enable the addi- 
tional plant ordered for tramway purposes to be installed. The esti- 
mated cost is about £800. The sanction to the loan for this work has 
already been given. А report has also been submitted recommendin 
that, in order that Brighton's telephone scheme may not be abandon 
altogether, Hove be cut out of the scheme, and that an installation of 
telephone exchanges as revised be proceeded with as soon as possible. 
The preliminaries in connection with the proposed electrical exhibition 
in the aquarium have met with a most satisfactory reception. The 
resident electrical engineer, in a recent report says: ''Leaving the 
concert hall out of the area at his disposal for the erection of stalls, 
almost the whole of the available floor space has been allotted. This 
would, up to the present, yield a rental uf over £91. The engineer 
offers several suggestions for making the exhibition attractive, and has 
obtained permission to lay a trolley wire to supply electricity for all 
the stalls at an approximate cost of £39. He also desires to purchase 
20 large wooden letters, 2ft. 6in. high, at an estimated cost of £2, to 
form the words Electrical Exhibition." The report was approved by 
the committee. 

South Wales Electrical Power Co.—The Bridgend generating 
station of this Company, which will be the first to commence the 
supply of electrical energy for power and other purposes, is progressing 
rapidly, and will be in working order by November next. The station, 
which was originally 18 da to supply the Bridgend Council with 
energy in bulk, and the Parc Gwyllt and Angelton asylums of the 
Glamorgan C uncil with light and power, is now being put down of a 
considerably larger size than was at first intended. This is in order 
to meet the large demand for power which has been made by the works 
and collieries in the surrounding districts. At present 720 h.p. in 
engines, generators, and boilers are being installed, and the Company 
are considering the advisability of putting down a further 1,250 ch. ; 
in order to cope with the jemand for power that has arisen. The 
works and collieries round about Bridgend are responding to the power 
company’s offer, and by the time the station begins the supply of elee- 
trical energy the Company expects to have a substantial power and 
lighting load on their mains. The mains throughout the district, 
which are in duplicate, and in some parts in triplicate, will all be laid 
by the end of October next. Motors and other electrical machine 
are being let out on hire in order to make it possible for works to avail 
themselves of the new form of power without incurring a heavy capital 
outlay. 

Coatbridge. —The summary of the report by Judge Lavell and the 
town chamberlain on the electricity eompany's accounts is as follows : 
(1) Capital account: During the year the first mortgage has been 
increased by a further sum of £16,350. There has been expended on 
plant, etc., £9,623. 13s. Ad., as compared with £2,677. 18s. 2d. of 
the previous year, making the total expenditure on capital account, 
as at Dec. 51, 1901, £34,514. 12s. 9d. (2) Revenue account: The 
expenditure for the year amounted to £1,791. 14s., as compared with 
£1,492, 15s. 2d. in the preceding year. The loss on the year's work- 
ing is £142. Is. 3d., which, with the interest paid on mortgages and 
loans of £1,606. 19s. 1d.. amounts in all to £1,749. 2s. 4d., as com- 
pared with £1,599. 17s. lld. of the previous year. This loss has 
been carried to a suspense account, and the total losses, etc., at tho 
debit of this account, as at Dec. 31, 1901, amounts to £13,C8L. 3s. 6d. 
The offer of the Scottish House-to-House Electricity Company for 
ewe during the next year has been accepted. Additional 
arc lamps will be erected. The charges are as follows: 10 arc lamps, 
all night, £22. 10e. each ; ineandescent lamps of two 8 c.p. each, all 
night, £5; incandescent lampe of one 8 c.p. each, to 11 pan., 
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£1. 10s. 6d. The company to be allowed а margin of 15 minutes on 
the above-mentioned times for switching om and off. Also for extra 
15 days’ incandescent lighting would be as follows: half night, an 
extra 18. 11d. per lamp; all night, an extra 3s. 9d. per lamp. Current 
for an extra five arc lamps of the enclosed type at the same price as 
the open type—viz., £25. 15e. 

King's Lynn. —The Electricity Enquiry Committee have presented a 
report, from which we extract as follows: ‘‘ We find that street-lightin 
costs £1,911 a year, although current is charged at only 2:064. per Board 
of Trade unit, with attendance and repairs at 0°28d., or at a total 

rice of 2:544. The charge for private current averages 4°73d. per 
ard of Trade unit. There was delivered last year to private con 
sumers 93,274 units, and to street-lighting 195,405 units, making the 
total amount distributed 286,679 units. Thus strect-lighting absorbs 
more than two thirds of the whole production. We find that the 
works cost is 1:96d. per Board of Trade unit, and that the total cost, 
inclusive of rates, salaries, etc., is only 2`414. per unit. When one 
considers that King's Lynn is one of the smallest installations in the 
kingdom, and that coals are much dearer per ton here than in the 
manufacturing districts, this total cost price must be deemed a satis- 
factory figure. The most important features in the returns for a 
number of towns supplying 500,000 units per year and over, and 
those that we think should receive your most serious attention, 
are: (1) that whilst the average price per unit supplied by the 
King's Lynn installation із only 3-144. per unit, the average 
rice of 54 towns, with a population of about or under 
50,000 inhabitants, amounts to 4:161. per unit; (2) that of 
these 54 towns 20 made profits, and their average price is found to 
be 4°41d. per unit; 33 of these towns made losses, and their average 
pan is 5°944. per unit; (3) that the average price charged by the 
large towns of the country owning electricity works is 5:624. per 
unit ; (4) and that the price of 43 installations in the hands of com- 
nies averages 4-95d. per unit. All these average prices are caleu- 
ated excluding meter rents. This great difference in the average 
price of current in King's Lynn and the average price of these other 
towns is, in our opinion, due to the low price of public lighting, and 
not to an unduly low price for pue lighting. If a loss is made on 
the year's working, it must be because current has been sold at a less 
price than it cost to generate—that is, the average price obtained for 
the units generated has been too low. King's Lynn is not in every 
respect comparable with any other town. The 193,405 units 
supplied to the street lamps are more than two thirds of the 
whole distributed. There is no other town that delivers two- 
thirds of its total generation in street-lighting. (Londonderry 
is not comparable with King' Lynn, as it has supplied only 
public lighting) Hence it is more important that the charge per 
unit of this branch of the service should not be so unduly low as to 
make it impossible for the other branches to make the business profit- 
able. The average price of the 54 towns comparable with King’s Lynn 
is 4°67d. 30 apis and 3 10d. for street-lighting, or an average per 
unit of 4:16d., the 5:10d. per unit for street-liyhting being 2:86d. for 
current and 0:244. for maintenance of lamps, etc. From a careful 
consideration of such features of the case we have been able to examine, 
we beg to suggest: (1) That, if it be possible, it would be wise to dis- 
se of the gas plant. If this is not practicable, then we suggest that 
it be used solely as a stand-by. (2) That strict economy be used in 
the public lighting. It is very questionable if all the lights on the 
Walks are necessary. We find their maintenance costs £45. 103. We 
advise that incandescent lights replace the eight arc lights on the 
Boal and Shores. These lamps cost £128 per year, and there 
seems no reason for this expense. Could not the police switch 
the street lights on and off?! (3) We suggest that the price 
of private lighting be made to average 5d. per unit, and that 
current for public lighting be charged not less than 3d. per unit, 
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17687. 


17688, 


17689. 
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including expenses of maintenance. We are informed that the | 17691. 
expenses of the current year may be assumed to amount to £2,336 for 
maintenance, £1,580 payment of principal on loans, £1,086 interest 
on loans, £280 interest on bank overdraft—total, £5,282. If our 
suggestions are followed the income may be expected to be: 120,000 | 44493. 


units at 5d., £2,500; 175,000 units at 3d., £2,187. 108в.; power, 
£250 ; meter rents, £120 ; profits, £150—total, £5,227. 10s., which 
approximately balances the expenditure. It cannot be doubted that 
it is a necessary canon of commercial procedure to make each year 
support itself. In municipal affairs the ratepayer is ever coming and 
oing, and each one occupying rateable premises ought to bear all the 
fauful burdens that arise during the year, and also benefit by any 
economy that ho may be the means of aiding. The loss incurred u 
to March 31, 1902, amounting to 21,861. 8s. 11d., we recommen 
should be placed to a suspense account, and that the Finance Com- 
mittee should arrange with the Electricity Committee means of paying 
this off by six yearly payments, either out of the district rate or by an 
increase in the price charged for public lighting as those committees 
from time to time consider most convenient. We suggest that the 
Local Government Board be asked to allow of an additional loan of 
£5,000 to pay off the indebtedness to the treasurer on capital account." 
The report has been referred to the whole Council in committee. The 
engineer's last report states that since the last meeting applications 
had been received for 101 additional lamps of 8 c.p. or equivalent, 
making a total of 12,621 from private consumers. the working cost 
for the month of July, compared with the same month last year, was 
as follows: units generated, 12 796, last year 11,578; units sold to 
rivate consumers, 5,998, last deni 2,486 ; units sold at power rate, 
,245, last year 21; cost of fuel, stores, repairs, and wages in station, 
£104, 10s. Ба. (including £20. 5s. for repairs of batteries), last year 
£77. 58.; cost per unit generated, 1:96d., last year 1°60d.; wages of 
lamplighters and outside staff, £16. 7s. 3d., last year £12. bs. 2d. А 
plan for the improved lighting of Railway-road, the lamp-poste being 
laeed at the sides instead of in the centre of the road as at present, 
m been approved. Nernst lamps will be used if practicable. An 
application had been received for the supply of eurrent te a 21-h.p. 
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motor in Hockham-strect, but on application for permission to lay the 
necessary main (Hockham-street being stilla private street) the owners 
refused such permission. 
clerk. The engineer has also submitted a further report on the pro- 

sed lighting of the docks, and the matter is in the hands of Messrs. 


The matter is in the hands of the town 


and Gemmell to make a formal offer of terms to the dock 


company. 
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PROVISIONAL PATENTS, 1902. 


Асс. 11. 


Improvements in electric locomotives. Bertram 
Hopkinson, 26, Victoria-street, Westminster, London. 


Automatic guard for electric trams. William Jones 
and James Henry Howell, 9, Rudgeway-road, Fishponds, 
Bristol. 

Improvements in and relating to electrolytic incan- 
descent bodies, particularly applicable to Nernst 
lamps. Heinz Bauer, 1, Queen Victoria-street, London. 

A movable electric contact for switches and other 
electrical connections. Sir Henry Edward Colvile, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. 

Improvements in electric clocks. Carl Joseph Moberg, 
19, Holborn-viaduct, London. Complete specification.) 

Improvements in or relating to wireless telegraphy. 
Louis Heathcote Walter and James Alfred Ewing, 111, 
Hatton-garden, London. 

Aud. 12. 


Improvements in the method of and means for 
securing shades, refiecters, or the like, used in con- 
nection with incandescent electric lamps. Alexander 
Morrison and John Wilfred Butterworth, 5, John Dalton- 
street, Manchester. 

A new or improved maximum-demand indicator for 
alternating electric currents. Charles John Evans, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. 


An improved stopping device for eleotric motor 
vehieles. Ronald Burnett Beattie, 99, Cannon-street, 
London. 


Improvements in or relating to electric lamp globes, 
Richard Bohm and Ernest Böhm, 99, Cannon-street, London. 

Improvements in electrical motor counters. Ott» 
Titus Bláthy, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

Improvements in maximum-demand electrical indi- 
cators. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (General Electric Company, United 
States.) 

Improvements in commutator brushes. Henry Harris 
Lake, 45, Southampton-buildings, Chancery-lane, London, 
(General Electric Company, United States.) 

Improvements in or relating to electric arc lamps. 
Henry Harris Lake, 45, Southampton- buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

Improvements in electric arc lamps. Henry Harris Lake, 
45, Southampton-buildings, Chancery-lane, London. (General 
Electric Company, United States.) 

Improvements relating to armature windings for 
induction moters. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric Com- 
pany, United States.) (Complete specification.) 

Signalling by electromagnetic waves. Reginald Aubrey 
Fessenden, 24,  Southampton-buildings, Chancery-lane, 
London. (Complete spccification. ) 

Improvements in wireless signalling. 
Fessenden, 24, Southampton-buildings, 
London. (Complete specification. ) 


{Improvements in wireless signalling. Reginald Aubrey 
Fessenden, 24,  Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improvements in wireless signalling. Reginald Aubrey 
Fessenden, 24, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improvements in transmitting and receiving signals. 
Reginald Aubrey Fessenden, 24, Southampton-buildings, 
Chancery-lane, London. (Complete specification. ) 

Improvements in signalling by electromagnetic waves. 
Reginald Aubrey Fessenden, 24, Southampton-buildings, 
Chancery-lane, London. (Complete specification. ) 

Improvements in hot-wire electric meters. Robert 
Stuart Stewart, 53, Chancery-lane, London. (Complete 
specification. ) 

Improvements in insulating compositions for metallic 
surfaces or wires. John Allen Heany, Norfolk House, 
Victoria-embankment, London. (Complete specification. ) 

Improvements in water, acid, and fireproof insulating 
compositions and method of making the same. 
John Allen Heany, Norfolk House, Victoria-embankment, 
London. (Date applied for under Patents Act, 1901, 
June 24, 1902, being date of application in France.) 
(Complete specification.) 


Reginald Aubrey 
Chancery-lane, 
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17746. Improvements in insulating metallic surfaces or 
wires and method of preparing asbestos for insu- 
lating motallic surfaces or wires. John Allen Heany, 
Norfolk House, Victoria-embankment, London. (Date 
applied for under Patents Act, 1901, June 24, 1902, 
aoa date of application in France.) (Complete specifica- 
tion. 

17747. Improvements in the manufacture of insulated wire. 
John Allen Heany, Norfolk House, Victoria-embankment, 
London. (Date applied for under Patents Act, 1901, 
June 24, 1902, being date of application in France.) 
(Complete specification.) 

17748. Improvements in insulated wire. 
Norfolk House, Vietoria.embankment, London. (Date 
applied for under Patents Act, 1901, June 24, 1902, 
heing date of application in France.) (Complete specifica- 
tion.) 


John Allen Heany, 


Ave, 13. 

17755. Ап improvement in trolley poles. Alfred Edwin 
Hardaker, 12, Maytield-road, Eccles, Lancashire. 

17757. Electric automatic switches. Reginald Charles Harpur 
and Alfred Allen Whitlock. 86, East-hill, Wandsworth, 
London. 

17762. The automatic catch-point trolloy for use on electric 
cars working on overhead wires. Joshua Reynolds, 
29, Cedar-road, Aintree, Liverpool. 

17784. Automatic point-shifting gear for trolley wires. 
James Langmuir Napier, 55, West Regent-street, Glasgow. 

17794. Improvements in apparatus for actuating the electrical 
controlling appliances of the motors of electric 
railway cars. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Siemens und Halske Aktien-Gesellschaft, Germany.) 

17811. Improvements in insulating apparatus for electric 
currents of high tension. Karl Selim Lemstrom, 43, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

17819. Improvements in receiving and recording apparatus 
for wireless telegraphy. Marchese Luigi Solari, 24, 
Southampton-buildings, Chancery-lane, London. 


Аге. 14. 

17841. Improvements in methods of and means for producing 
and shaping eleotrio current pulsos. Frederick Henry 
Loring, 18, Southampton-buildings, Chancery-lane, London. 

17847. Improvements in telemotor apparatus for working 
Steering, telegraphing, indicating, and other appa- 
ratus from a distance. Andrew Betts Brown, 121, 
West George-street, Glasgow. 

17867. Moisture and water proof fixture and guard for elec- 
trical attachments, such as incandescent lamps, 
plug attachments, and the like. Albert Frederick 
Hauss, 52, Chancery-lane, London. (Complete specifica- 
tion. ) 

17886. Improvements relating to electric arc lamps. Hugo 
Bremer, The Westinghouse Patent Bureau, Westinghouse- 
building, Norfolk-street, Strand, London. 

17913. An improvement in aro olectric lamps. Frederick 
James Green, Birkbeck Bank-chambers, Southampton. 
buildings, Chancery-lane, London. (Complete specification. ) 

17923. Electric arc lamp. Joseph Albert Rignon, 40, Chancery- 
lane, London. (Complete specification. ) 

17924. An improved electric igniting candle for explosion 
motors. Herman Luthy, 40, Chancery-lane, London. 
(Complete specification.) 

17927. Improvements in electricity meters. Guy Carey Fricker 
and William Morris Mordey, 46, Lincoln’s-inn-fields, 
London. 

Ava. 15. 

17962. Improvements in and connected with electricity 
meters. Barker North, 6, Lord-street, Liverpool. 

17953. Improvements in marine electric light fixtures. 
George Lincoln Martin, 92, Liberty-street, New York City. 
(Complete specification. ) 

17994. Improvements in electric interrupters. Lars Gustav 
Nilson, 53, Chancery-lane, London. (Date applied for 
under Patents Act, 1901, May 14, 1902, being date of 
application in United States.) (Complete specification.) 

17995. Improvements in driving mechanism for electric road 
vehioles. Lars Gustaf Nilson, 55, Chancery-lane, London. 
Date applied for under Patents Act, 1901, May 14, 1902, 
being date of application in United States.) Complete 
specification.) 

17097. Improvements in controllers for electric motors. 
Lars Gustaf Nilson, 53, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, May 15, 1902, being 
date of application in United States.) (Complete specifica- 
tion.) 

17998. Improvements in eclectro-gasoline vehicles. Lars 
Gustaf Nilson, 55, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, May 15, 1902, being date of 
application in United States.) (Complete specification.) 

18009. Improvements in devices for electric ignition of 
flammable gases. Edmund Hugh Pryce, 22, South- 
ampton-buildings, Chancery-lane, London. 


18083. 


Ava. 16. 

18021. Improved adjustable electric switches ог огош! 
breakers. Frank Down Emery and Archibald James 
Hallam, Falcon Electrical Works, Poland.street, Oldham- 
road, Manchester. 

18048. Improvements in or connected with storage or 
secondary batteries. John Crisp Fuller, George Fuller, 
and Leonard Fuller, 33, Chancery-lane, London. 

Continuous action electric bell. Berti! Brander, 36, 
Chancery-lane, London. 


Improvements in systems of electrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Matthew O. Troy, United States.) 

Improvements in electric current collectors. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Edward D. Priest, United States. ) 

Improvements in current-limiting switches for electric 
lights. The British Thomson-Houston Company, Limited, 
83, Cannon.street, London. (Harry W. Brown, United 
States. ) 

Improvements in protective devices for electric 
circuits. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Charles P. Stein- 
metz, United States.) 

Improvements in electric current regulators. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
street, London. (James J. Wood, United States.) 
Improvements in telltalos for ships’ running lights. 
The British Thomson-Houston Company, Limited, 85, 
Cannon-strect, London. (John L. Hall, United States.) 
Improvements in charging devices for storage 
batteries. The British Thomson-Houston Company, 
Limited, 83, Cannon.street, London. (Hermann mp, 
United States. ) 
Improvements in means for changing the oolour of 
artificial light. The British Thomson-Houston Company, 
Limited, 83, Cannon-strect, London. (Charles P. Steinmetz, 
United States. ) 

Improvemonts in electric switches. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Howard R. Sargent, United States.) 


Improvements in taping machines. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Albert G. Davis, United States.) 

Improvements in charging devices for electromobiles. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-strect, London. (Frank Р. Cox, United States.) 

Improvements in alternating electric current gene- 
rators. The Biitish Thomson-Houston Company, Limited 
85, Caunon.street, London. (Henry С. ist, United 
States.) 

Improvements in eleotric transformers. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Augustine R. Everest, United States.) 

Improvements in magnetic separators. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Charles M. Green, United States. ) 

Improvements in electric meters. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Elton J. King, United States.) 
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18076 
18077. 
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18090. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept. 4. 
1901. 


14423. Combined telephone, telegraph, electrie light, and 
power system. Stark. | 

16150. Aro lamp safety winch. Lawrence. 

16615. Controlling apparatus for electric motors. Boult, 
(Christensen.) 

16710. Electrical switohes. Cox. 

16847. Cord grip for electric pendant lamps. Wright. 

17349. Electric locomotives  eperated by accumulator 
batteries. Bohm and Menckhoff. 

18125. Electrical controlling switches. Hickley. 

18600. Treatment or manufacture of paper applicable for use 
in electric insulation. Tayler. 

18947. Electric current controllers. Von Zweigbergk. 


20476. Electric incandescence lamps. Phelps. 

22477. Electric meters. Johnson. (Hartmann and Braun.) 

22898. Lapping heads used in electric cable-making machines, 
Claremont and Hyde. 

Mechanical converters of electric current. Joseph. 

Electrical valve apparatus for actuating the air 
brakes of railway trains. Abel. (Siemens und Halske 
Aktien-Gesellschaft. ) 1805 


Electric quantity meters. Gowlland. 

Electric fuse boxes for street mains and analogeus 
uses. Hall. 

11082. Third-rail insulators for electric railways. British 

Thomson-Houstou Company, Limited. (Stewart.) 


23756. 
26474. 


9317. 
9825. 
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11994. Circuit-olosing devices for the line selecters of tole- 


Amount 
e Electrice Lighting. and Supply. E a d 
14136. Tele 10 
M ЖаШ for diving and like purposes. Gorman and | pisccheath & Greenwich District Ordinary 1,201-101,200.. 1 ЕТИ 
44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 s 1 
14788. Automatio switohes for telephones. Schneider. реши to Md Toole, Ошу ЕЕЕ 19 114-124 -— 
15435. Secondary or storage batteries. Lake. (Consolidated Debenture Stock, Red.. 100 1014 
Storage Batteries Company.) Brompton and Kensington, Ordinar -- 5 . 94-10 xd 
Gi d er cent. Preferenoe eer aie on - A rA rina 
— cu c За rp., Ordinary, Nos. vs 
— Nos. 20,001: 50 nm 3 p "gd 5e Bro 
am e Electric Supply Company, L 100 Vx S 
TRAFFIC RETURNS. £10 Ord. 6 .. 1 
Е Central ntral Electric ic Supply, I Ld., 4 per cent. Guar Deb. Stock 100 .. 106-108 
dO MOON NEP CR MCI ae LRL —- | Charing — No DA Пра re cue ed Ned sue р 2s 8494 xd 
5 r A ove E ERAS s 
Line. ен о: Increase {сеуле er cent. Cum. Prei . .. 6 .. 54-6 xd 
or i ity Undertaking,” 44 p.c. Cum. Pref., E2090. » us ab 
Ending 1902. 1901. decrease. 190 , 1901. 4 per cent. Debenture Stock, Red. (Prov. Corts.) . 100-107 
PF —..— | Chelsea кески? SUDDNY: мо случае o wipes йкы 105 А Ж 
gig g g g per cent. Debentures ........................ 100 .. 109-12 
Aberdeen Corporation ТОТИ May 31 754 717 + 36 | 36,875 | 34,648 City of топ on, Огаїпагу...........................+.... 10 .. 9-10 
Birmingham Tramways .......- Aug.16 | 4,743, 4,495] + 248 158,794 146,747 б per cent. Cumuiative Pref. 0000000000000 10 .. 1215 
Blackburn Corporation ........ „ 8| 819 698 + 121 | 16,408 | 13, 5 per cent. Debenture Stock .................... 19 .. 122-127 
Blackpool Corporation „ 14| 2,523, 2,254) + 269 | 20,516 | 21,095 44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. . 101-104 
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NOTES. 


Lord Rayleigh.—A Vienna message states that the 
Emperor Francis Joseph has confirmed the appointment 
of Lord Rayleigh as corresponding member of the Austrian 
Academy of Sciences. 

Book Received.—We have received from Messrs. 
Longmans, Green, and Co. a “ Text-Buok of Electro- 
Chemistry,” written by Svante Arrhenius, professor at the 
University of Stockholm, and translated into English by 
Mr. John McCrac. The price of the book is 9s. 6d. 

Board of Trade and American Railways.—It is 
stated on authority that Colonel H. A. Yorke, senior 
inspecting officer of railways, has been commissioned by the 
Board of Trade to proceed to America next month in order 
to examine into and report to the Board on the working of 
railways in the States, including both steam and electric 
lines. 

Photographic Exhibitions.—Next month there will 
be two photographic exhibitions in London, the one follow- 
ing close upon the other. That known as the Photographic 
Salon opens on Sept. 19, and the Royal Photographic 
Society’s exhibition is arranged to throw open its doors 10 
days later. The receiving days for the two shows are 
Sept. 8 and 12 respectively. 

Marconi Station in South Africa.—It is announced 
that the erection of a wireless telegraph station by the 
Marconi Company at Cape Town will soon be taken in 
hand. The station at Cape Breton, Nova Scotia, is now 
completed, and Mr. Vyvyan, the engineer who has carried 
out the work, will shortly leave for South Africa to super- 
intend the erection of the new station. 

Labour Rule.—We have to acknowledge from the 
Master Builders’ Association of New South Wales the 
receipt of a pamphlet entitled “Ten Years of Labour 
Rule in New South Wales.” It is a report upon the 
progress of labour politics in that State, which was con- 
sidered and adopted by the above association in June last 
year. To those interested in the subject the information 
given in the report should prove instructive. 

The Pacific Cable. What will ultimately form part 
of the great all-British cable between England and Australia 
is now being laid by the Canadian Pacific Telegraph Com- 
pany from Lanarmo, B.C., to Banfield Creek, at which point 
the British Pacific cable will end. "The cost of the line is 
estimated at £2,400, and it is to be completed by Dec. 1 
next. The Pacific cable is already laid between Australia 
and the Fiji Islands, а distance of 2,500 miles, and the 
remainder is on the way. 

Personal. —We note that the German Emperor has 
conferred the order “Pour le Mérite” on Lord Avebury 
and Prof. A. Agassiz, the latter of Harvard University. 
Lord Avebury is well known for his all-round knowledge 
of scientific subjects, and he has at different times been 
described аз botanist, entomologist, statistician, and 
geologist. He is also a vigorous investigator in plant and 
animal life. Prof. Agassiz, the other recipient of the 
honour, was born in Switzerland, being the son of the 
great Swiss naturalist. He is also a naturalist, and has 
passed nearly all his life in America. 

Space Telegraphy in War.—Wireless telegraphy 
will play an important part in the naval manceuvres of 
the United States in a few wecks’ time. As explained in 
our previous issue, the American navy is about to adopt 
а system of wireless telegraphy, and its use in the forth- 
coming manceuvres will be in the nature of an experiment. 
The whole of the coast from New York to the Gulf of 
. Mexico is to be protected by stations, so that at all points 


the scouts of the defending squadron will be in touch with 
land. The tests should go a long way to proving the great 
value of wireless telegraphy in naval warfare. 


The British Academy.—4A Royal charter has been 
granted by the King incorporating the British Academy 
for the Promotion of Historical, Philosophical, and Philo- 
logical Studies. The new institution starts on its career 
with a fellowship of 49, headed by Lord Rosebery. The 
list of first Fellows also includes the Prime Minister, 
Lord Dillon, Lord Reay, Mr. Lecky, M.P., Mr. John 
Morley, M.P., Mr. James Bryce, M.P., Sir Wm. Anson, 
M.P., Sir Edward Maunde Thompson, Dr. Monro, Dr. 
A. W. Ward, Dr. Caird, Profs. Bywater, Butcher, Cowell, 
Maitland, Rhys, Skeat, Dr. J. A. H. Murray, and other 
scholars of distinction. 


Institute of Carriage Manufacturers. — The 
fifteenth autumnal conference of the Institute of British 
Carriage Manufacturers will be held in Oxford on Sept. 9, 
10, and 11 next. The Mayor of Oxford will officially 
welcome the members at the town hall, and thereafter the 
president (Mr. Harold Thorpe, of Tunbridge Wells) will 
deliver his address. Papers will also be read by Mr. James 
Young, of Bromley, and Мг. W. H. Hamshaw, of Wimbledon. 
During the meeting the members will visit Blenheim 
Palace, Woodstock, by kind permission of his grace the 
Duke of Marlborough, K.G., and a river trip has also been 
arranged to Henley, Marlow, and Windsor. 


Telegraphic Communication with Scotland.— 
Telegraphic communication between London and Scotland 
was recently the subject of a petition from the Glasgow 
Chamber of Commerce to the Postmaster-General in 
London. The argument is that in view of the many 
breakdowns by storm in the overhead telegraph wires 
going northwards in the past few years, underground 
cables should be laid between London and Scotland so as 
ensure an uninterrupted service under all conditions. Mr. 
Austen Chamberlain, who under the new Ministry becomes 
Postmaster-General in the room of Lord Londonderry, has 
now written the Glasgow Chamber assuring it that he will 
not lose sight of this important subject. 


Electric Shock.—A committee of Russian electrical 
engincers have drawn up a set of regulations which they 
recommend to the Government as being suitable for the 
whole profession. The object of these regulations is to 
avoid accidental shocks on high-voltage systems of electric 
light and power transmission, and also to provide that in 
the event of an accident occurring there shall be ample 
means at hand to resuscitate, if possible, the victim. The 
precautionary measures, apart from the construction of the 
plant, include the provision of indiarubber gloves and shoes, 
which have to be tested every six months at three times 
the voltage ordinarily employed in the station. A series 
of instructions is also to be placarded in any building using 
high-voltage currents, giving full particulars as to how to 
restore respiration and to treat those who have been 
disabled by shock. 


Record Cable Span.—What is believed to be the 
longest aerial cable span in the world has just been swung 
for the Columbia Telephone Company across the Susque- 
hanna River. The air-line distance is 3,200ft. Wires of 
steel, hard-drawn copper, and aluminium were first tried, 
but they all went down in a storm last winter, the suspen- 
sion cable, made of a special steel, only remaining. In these 
conditions a rubber-covered cable, consisting of 10 pairs of 
No. 19 B. & S. conductors, weighing about 880lb. per 
1,000ft., was fastened to the suspension wire, which has а 
tensile strength of 25,000lb. This, with the span wire, 
weighs 1:09]b. per 1ft., or a total of 5,5001Ь., allowing 
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14ft. extra for the dip of the span. Їп order to secure a 
firm support, the poles supporting the line are of heavy 
ehestnut, 12in. in diameter at the top, and the anchorages 
are connected to two poles on either side. It is believed 
that the present cable will be able to withstand the stress 
of the weather at all times. 

Protection from Lightning.—Mr. Killingworth 
Hedges, hon. secretary of the Lightning Research Com- 
mittee, writes to the Times calling attention to the great risk 
of fire there is arising from the unprotected state of buildings 
from lightning, such as the British Museum, the Victoria 
and Albert Museum, the National Gallery, and the Tate 
Gallery. The Office of Works, he says, appear to do 
nothing, and refused last year to spend the trifling amount 
required to protect the Chapter House and include in it a 
modern system of conductors designed for the protection 
of Westminster Abbey. At the British Museum, for 
instance, the electric light mains would form an excellent 
path should even a portion of a lightning stroke find an 
entrance, and a most disastrous fire might occur. The 
writer urges that our cathedrals and museums should 
follow the example of Germany, and have a complete pro- 
tection from lightning, which should be subjected to 
frequent inspections. The annual expense for upkeep in 
the case of a public building would be sufficiently provided 
for by, say, a 1 per cent. rate on the sum spent for 
Structural repairs, and this amount could be treated as an 
insurance. 

Rubber Tree Cultivation.—A new industry in the 
Republic of Guatemala, in Central America, is the cultiva- 
tion of the rubber tree. The export of the product from 
that country is а growth entirely of the last few years, 
but it seems likely that in future a large supply of rubber 
from the coast districts of this republie will be forth- 
coming. Good rubber is as yet only obtainable іп a few 
parts of the world, and the increasing demand for it in all 
branches of the manufacturing industries, and especially 
the electrical business, makes it imperative that new fields 
should be opened up for the cultivation of the plant. The 
method usually followed by a planter is this: He plants a 
grove of, say, 100,000 plants, which at the end of five years 
yields a certain amount— say, one-third of what fully- 
matured trees should yield. At the end of the fifth year 
he thins the plants down to about half that number, or 
50,000. On these 50,000 trees a handsome sum is realised, 
which entirely repays the original outlay, the running 
expenses being paid by the cultivation of some such fruit as 
the banana, thus leaving the planter at the end of five years 
with all his outlay paid and a grove in his possession 
yielding an inereasing product every year. 

Engineers’ and Shipbuilders’ “ Transactions.“ 
Vol. xviii. of the Transactions of the North-East Coast 
Institution of Engineers and Shipbuilders has reached us 
this week. It contains a record of the proceedings of the 
institution from March 21 to April 18 last as follows : 
resumed discussion on Mr. E. C. Chaston’s paper on 
“The Ballasting of Modern Tramp Steamers” ; resumed 
discussion on Mr. F. J. Warburton’s paper on “Some 
Notes on Steam-Turbines”; discussion on Mr. M. C. 
James's paper on Passenger Accommodation in Steam- 
ships"; paper on “ Workshop Records,” by Mr. Geo. 
Parker; and paper on ‘Co-operation and Mechanical 
Aids to Workshop Cost Keeping,” by Mr. R. P. Link. 
We have also received vol. xlv. of the Transactions of the 
Institution of Engineers and Shipbuilders in Scotland. 
This volume contains the following: Mr. Johnstone’s 
reply to discussion on “ Notes on the Serious Deterioration 
of Steel Vessels from the Effects of Corrosion” ; corre- 
spondence on a paper by Mr. Dugald Clerk on “Gas and 
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other Internal-Combustion Engines”; and discussion on 
a paper by Mr. E. Hall-Brown on “Some Considerations 
affecting the Economy of Marine Screw Engines." 

Baking Carbon Electrodes.— The following diw 
position of apparatus for baking carbon electrodes, particu- 
larly such as are intended for the electrolytic decomposition 
of fused baths, is described by Mr. Chas. M. Hall, of 
Niagara Falls. 'The carbons are arranged horizontally or 
vertically, and in one or several rows, around the carbon 
core and within the masonry walls of a furnace, the 
carbons being insulated not only from the core, but from 
one another by means of a refractory and non-conducting 
powder such as bauxite, purified alumina, magnesia, eto. 
Upon the passage of а suitable current through the core, 
the carbons are brought to a temperature of 3,000deg. or 
4,000deg. F., the interposed insulation guaranteeing against 
the diversion of notable quantities of current through the 
carbons themselves. It is given that a core 4ft. or 5ft. in 
length and 12in. by 30in. in cross-sectional area requires to 
have developed therein 400 h.p. to 500 h.p. by an alternating 
current of 35 to 50 volts. The conducting core is prefer- 
ably of granular charcoal or coke, but the inventor suggests 
also the employment, as a heating resistance, of a fused 
electrolyte, in which case the baking of the carbons 
becomes an additional feature of the exceedingly interest- 
ing method of purifying bauxite by the reduction of its 
impurities heretofore fully described. 

Institution of Electrical Engineers.—The Journal 
of the Institution of Electrical Engineers for August has 
now been issued. It contains several papers of consider- 
able interest which were read last session before several 
of the various local sections. They include: “ Starting 
Resistances ” (abstract), by Mr. A. E. Gott (Newcastle 
Section); “ Тһе Equipment of a Modern Telephone 
Exchange" (abstract), by Мг. F. A. S. Wormull 
(Newcastle Section); “ The Construction of High-Tension 
Central-Station Switchgears, with a Comparison of 
British and Foreign Methods,” by Mr. H. W. Clothier 
(Manchester Section); Lighting and Driving of 
Textile Mills by Electricity," by Mr. M. Osborne 
(Dublin Section); “Notes on the Testing of Tramway 
Motors, and an Investigation into their Characteristic 
Properties," by Mr. M. B. Field (Glasgow Section); and a 
report of the deputation to the Board of Trade on the 
subject of Legislative Restraints on Electrical Enterprise.” 
Several obituary notices also appear in this volume of 
W. D. Bailey, A. S. Bolton, G. L. Bristow, W. T. Goolden, 
J. Howe, J. S. Lewis, С. W. Lundy, and John Neale, all 
of whom were members of the Institution of one class or 
another. We have further to acknowledge the receipt of 
the list of officers and members of the Institution for the 
current year. 

Wireless Telegraphy and Telephony.—It is 
reported that the patents taken out by Messrs. Popp and 
Branly for their system of wireless telegraphy have been 
taken over by a company known as the Société Francaise 
de Telegraphes et Telephones sans fil, with the object of 
working the same. It is well to note, however, that the 
so-called company, according to advices from Paris, has 
not been formed in conformity with the French laws, but 
is merely a company “en participation.” In these circum- 
stances it is liable to be declared null and void unless 
certain conditions are fulfilled, and up to the present it does 
not seem that these have been complied with. Turning to 
home matters, we hear that Mr. Marconi is contemplating the 
establishment of wireless telegraphic communication between 
Iceland and Scotland. The Danish Government’s permis- 
sion to instal the apparatus in Iceland will be required if 
the scheme is to be carried out, and it is stated that Mr. 
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Marconi intends visiting the place in the winter to make 
investigations. Regarding wireless telephony, a telegram 
from Sassnitz says that the first messages were exchanged 
on Sunday morning by wireless telegraphy and wireless 
telephony between the stations of Sassnitz and Kolberg, 


about 106 miles apart. The installations were put down 


by the Siemens-Halske Electrical Company, of Berlin, for 
experimental purposes. 

Obituary.—It is with much regret we chronicle the 

tragic death of Mr. Henry Chas. Digby Fearon, one of 
his Majesty’s inspectors of factories, who with his brother, 
the Rev. M. B. Fearon, was killed by lightning while 
climbing the Wetterhorn on the 22nd inst. The late Mr. 
Henry Fearon will have been known to many of our readers 
as a prominent member of the Electrical Engineers Volun- 
teers’ Cycling Club, and as an associate of the Institution 
of Electrical Engineers. His duties as an inspector of 
factories did not allow him much opportunity of attending 
the Thursday evening meetings of the Institution, but it 
will be recalled that when the subject of the effect of the 
new Factory Act on the electrical industry was discussed 
last session Mr. Fearon was present, and was able 
to give some important information on the points 
raised. Prior to his leaving England with his 
family for the Alps, Mr. Fearon underwent his fort- 
night's training in the field with his comrades of the 
Electrical Engineers Volunteers Corps, and to them as 
well as other members of the profession his sad end at so 
young and promising an age—we believe he was not 
yet 50— will be a matter of deep regret. His tragic death 
is made all the more pathetic by the fact that the ascent 
of the Wetterhorn was to be the last excursion of the 
holiday, the family having to return to London a day or 
two later. 
New Submarines.—Although not generally known, 
the past two or three months have witnessed some severe 
tests in home waters of four of the five latest submarine 
boats constructed for the Admiralty which have now been 
added to the British first line of defence. In this time 
their effieiency has been amply proved, they having been 
made to travel submerged at various speeds up to 10 knots 
an hour. When once below the surface it is very often 
impossible even in daylight to follow their movements. 
The ordinary measurements of the boats are 63ft. din. in 
length, with a beam of 11. 9in. and a displacement of 
120 tons. When on the surface they are driven by 
gasolene engines, and when submerged by electric motors. 
The boats will withstand the pressure consequent upon a 
submersion to a depth of 100ft. below the water. The 
last of the five submarinés to be completed is at present 
lying in the docks at Barrow awaiting her preliminary 
trials. She is by far the largest boat cf the flotilla. 
Measuring fully 100ft. long, she carries with it a greater 
displacement than the others, a greater speed, and some 
marked improvements on the earlier construction. One 
of the principal advances has been made in the steering 
gear which will allow of the boat advancing or retreating 
without reversing the engines. The tests of the four 
submarines which have already been added to the list of 
available vessels in the British navy arc said to have been 
attended with complete success in all directions. 

Multiplex Telegraphy.—We understand from our 
American contemporaries that Prof. M. I. Pupin has been 
awarded priority of invention by the Commissioner of 
Patente for his system of multiple telegraphy. When 
Prof. Pupin filed his claim for this invention it was severely 
questioned by his opponents, it being contended that his 
original specifications were ambiguous, and that they con- 
tained statements that conflicted with each other. On the 


other hand, it was urged that the original claims were, in 
fact, drawn to cover a system of electrical signalling in 
which the entire circuits were to be tuned from end 
to end, and not for a system in which the tuning 
was to be confined to each “separate receiving circuit. 
Each of the receiving circuits is provided with a coil 
of fixed self-induction and a condenser of fixed capacity 
capable of adjustment relative to each other. Each branch 
or receiving circuit is then tuned or readjusted in 
resonance by relatively adjusting its capacity and induc- 
tion, so that each receiving circuit will be affected by a 
current of a certain periodicity which may be developed 
at the transmitting end of the main line. Transmitters 
are then adjusted so that they will each respectively develop 
upon the main line currents of different predetermined 
periodicities, these currents then to be separately selected, 
each by its own receiving circuit, to the exclusion of all 
other currents of different periodicities. It is maintained 
by Prof. Pupin that the larger part of the specifications 
clearly describe his invention, and are sufficient to support 
his contention for priority of invention. 


German Electrical Industry.—There is no indica- 
tion at present that the existing depression in the electrical 
industry in Germany has reached its lowest point, or that the 
prospects of improvement are any brighter than they were 
12 months ago. That the industry in that country is in a 
bad way it is impossible to deny, and this is admitted in a 
report just issued by the Bank for Electrical Enterprises at 
Zürich, which represents the views of the Allgemeine 
Elektricitiits-Gesellschaft, of Berlin, as well as other well- 
known electrical concerns in Germany. In the report 
referred to the present state of affairs is attributed 
primarily to the general depression of trade in Europe, 
but another contributing factor is to be found in the 
exhaustion of all the more paying branches of electrical 
installation business. Various observations in the report 
lead to the belief that all the more profitable work in 
Germany has been undertaken; hence the avidity with 
which the German firms come forward from time to time 
with tenders for electrical plant abroad at prices far below 
those it is possible for other countries to compete with. 
The report further charges the uncertainty which has been 
created throughout the commercial world by the present 
long-drawn-out debates on the new customs tariff, with 
having much to do with the present bad state of the elec- 
trical industry in Germany. The remedy suggested for 
securing an improvement in the trade is by the formation 
of a trust, or protective union” of the various electrical 
concerns and allied undertakings. It is understood that 
negotiations to this end have already been commenced, and 
we may expect to hear soon that some concerted action on 
the part of the electrical firms in Germany has been 
determined upon as the only probable solution of the 
problem. 

Hardening Armour Plates by Electricity.—Licut. 
Cleland Davis, of the U.S. navy, has been successful in 
producing а new process of super-carbonisation or “ face- 
hardening " of armour plate. Both in effectiveness and in 
cost of manufacture it is claimed to be a great advance on 
the Krupp system. We gather from a description of the 
process in the Scientific American that it includes the 
substitution of clectrical currents for the heat of the gas- 
fired furnace, and the direction of these currents against 
the face of the armour plate while it is in a heated condi- 
tion by means of large carbon anodes. These anodes in 
form are said to be not unlike the carbons used in are 
lamps, but, of course, they are of vastly greater size. 
In his experiments Lieutenant Davis found thatif a current 
of electricity were sent from a carbon into the surface of 
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a plate, it carried with it а certain amount of the carbon 
and implanted it within the body of the metal. The depth 
of the hardening is determined by the period of time during 
which the current is applied, and it is claimed that not 
only is the surface thus treated harder than that treated 
by the Krupp process, but the depth to which the harden- 
ing is carried is increased. Further, while the Krupp plate 
is kept in the soaking pits at a red heat for from 15 to 
20 days, the same amount of impregnation with carbon is 
obtained with the Davis process in five hours. Ап experi- 
mental plate was subjected to the process, but the result 
was not at first altogether satisfactory, the hardness of the 
face not being uniform. In the subsequent experiments 
carbon rollers are to be substituted for the present anodes, 
and with these it is hoped to secure a uniform depth 
and hardness of carbonising. One claim which Lieutenant 
Davies makes for his system is that, as compared with a 
Krupp plate of equal resistance, it will produce plates from 
20 to 50 per cent. lighter in weight. 

Instruction in Electricity.— The current number 
of the London Technical Education Gazette contains the 
report by the examiners upon the examination for inter- 
mediate county scholarships, and among these is one by 
Mr. Chas V. Drysdale on electricity and magnetism. His 
remarks on the result of the examination are not very 
encouraging, but they show the great need there is for 
improvement in the machinery available in the county of 
London for giving adequate instruction in this subject. 
The number of candidates for the examination in electricity 
and msgnetism was 41, and many of them, says the report, 
showed a considerable aptitude for the subject. It pro- 
ceeds: “ There is, however, a strong indication throughout 
the answers that the instruction has suffered from want of 
equipment in modern and practical instruments ; and that 
in some instances the teaching has been entirely founded 
on elementary text-books. As an example, few students 
had apparently ever seen an ammeter, and not one was 
able to give an intelligible sketch or description of one. 
Most of them were under the decided impression that 
currents were always practically measured by a tangent 
galvanometer, copper voltameter, or calorimeter. Not one 
student, again, could give a fair idea of the conditions 
necessary to strongly magnetise a horseshoe magnet, and 
the descriptions and sketches of an induction coil were 
poor. In describing an influence machine a number of 
candidates, evidently from the same school, all described 
the same machine with exactly the same sketches, the 
same reference letters, and nearly all with the same 
mistakes; and in question 2 the correction for the 
earth's field was made irrespective of the relative directions 
of the fields. The teaching as a whole suffers from being 
far too abstract, and every effort should be made to make 
the students as familiar with the use and measurements of 
electrical as well as other physical quantities." 


Electric Omnibuses.— There have been many per. 
sistent rumours circulated lately to the effect that London 
ia very soon to have a service of electric omnibuses, but 
no definite news has up to now been published concerning 
the subject. We, however, are in a position to state that 
there is а certain amount of foundation in the rumours. 
For some time the directors of the London General 
Omnibus Company have had under consideration the question 
of supplanting the present horse 'bus by electrically-driven 
vehicles in the Metropolis, and they decided some months 
ago to try the experiment. Designs were prepared and 
tenders got in, but many of them were found to be for 
vehicles which did not meet the requirements of the con- 
gested thoroughfaresof our streets, although inotherrespects 
no fault was to be found with them. In June last, however, 


the company entered into a contract with Mr. Fischer, of New 
Jersey, to build them an experimental omnibus to be driven 
by electricity. We understand that this vehicle is now 
nearly completed, and will be delivered in London within 
the next few weeks. It will mark an entirely new departure 
in tho electrically-driven vehicle for road traffic in that the 
electricity will be generated on the 'bus itself, the gene- 
rating plant consisting of a dynamo driven by a small 
petrol engine. While, no doubt, this will add considerably 
to the dead-weight of the 'bus, the obvious advantage of 
the arrangement is that accumulators will be entirely 
dispensed with, and the vehicle will not be tied down in 
the length of its run by the amount of electric storage The 
"bus is constructed to accommodate 30 passengers inside and 
outside, the seating arrangements being very similar to those 
now in vogue in the horse-drawn vehicle. Its length is 
about 19ft , and it weighs when empty of passengers a little 
over five tons. The company, we are authorised to state, 
intend to place the electric omnibus on the road as soon as 
it is received from the makers. It must, however, for the 
time being be regarded purely as an experiment, and 
whether the company ultimately decide to replace the 
whole or part of their horse-drawn vehicles by electric 
‘buses will depend entirely upon the performance of this 
one. It may be of interest to state that the company have 
at present an electric "bus in London, but this will not be 
put in service, as it has been found not to meet the require- 
ments of metropolitan traffic. 


Electric Haulage. For any country possessing ап 
extensive canal system the subject of electric haulage is 
one of great importance, but in England, where we have 
many valuable waterways, practically nothing has as yet 
been done in this direction. There is, however, a proposal 
now before Parliament to build a canal in Kent to connect 
the River Medway with the Thames at Gravesend, and to 
employ electric haulage, but so far progress in this 
country is practically confined to this one scheme. In 
Belgium things are different. For some two years now 
there has been in operation on a canal between Brussels 
and Charleroi, 50 miles in length, a system of electric 
haulage which is said to have given most encouraging 
results. Barges are towed up and down the canal by what 
are known as tractors. These run at the sides of the canal, 
and are driven by electricity. Three-phase currents at 6,000 
volts are generated. The line has two circuits of bare 
conductors ; three primary wires for 6,000 volts, and three 
secondary wires for 600 volts; overy three miles there is a 
36-kw. transformer. By means of a triple trolley the 
current is supplied to the 5-h.p. six-pole three-phase motors 
on the tractors. Each tractor runs only over its own 
section of ground ; it can draw five boats, each laden with 
70 tons, at a speed of a little over 2} miles an hour. For 
passing through the towns where the river banks are 
occupied by business premises, or in going through crowded 
locks, electric tugs or launches are brought into service 
temporarily. Although the tractors are capable of hauling 
four or five boats laden with merchandise, the Belgian 
Government does not allow this; hence the boats are 
hauled singly. Тһе actual cost of the electric 
haulage is said to come out, per boat mile, at a very 
much lower figure than animal haulage. The com- 
pany working the installation also supplies electricity 
for lighting and power purposes in the locality of the canal, 
which brings in an auxiliary yearly revenue of about £3,300 
The receipts of haulage last year amounted to £5,460, 
bringing the total yearly income up to £8,760. The com- 
pany’s central generating station, from which power is at 
present obtained, is at Roux. Another generating plant, 
however, has recently been erected at Oisquereq, which is 
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the first station in Belgium where polyphase alternators, 
driven by steam-engines, have been put in parallel The 
company holds no fewer than 37 eommunal concessions, 
opening the way to further canal work, as well as consider- 
able incidental supply for light and power. 


Tube Railways.—Very timely indeed is the article 
which appears in the current number of the Lancet on the 
subject of tube railways. Аз becomes its province, our 
contemporary discusses the matter as а departure in social 
life which must have many more or less medical bearings, 
and it has not attempted to deal with the engineering 
features of the various schemes in contemplation for 
London. Аз а matter of firs& consideration, however, it 
is concluded that these deep tube lines are more desirable 
for London within a radius of six miles from Charing 
Cross, than shallow subways such as are proposed by the 
London County Council under the new street from the Strand 
to Holborn, on account of the difficulties attendant upon the 
construction of the latter. The article then goes on to give 
the details of all the schemes for tube railways that have 
successfully passed the first stage and will come before the 
House of Commons in due course for approval or rejection. 
It may be convenient here to give the names of these. 
They are the Brompton and Piceadilly-eireus Railway, the 
Great Northern and Strand Railway, the Charing Cross, 
Euston, and Hampstead Railway, and the Baker-street and 
Waterloo Railway, forming the group controlled by the 
Underground Electric Railway Company of London; the 
Hammersmith to Charing Cross and City Railway, the 
North-East London Railway, the City and North-East 
Suburban Railway, and the Marble Arch to Wandsworth 
Railway, forming the London United or White-Morgan 
group; and, lastly, there are the independent lines—viz., 
the Central London Railway Extensions ; the North-West 
London Railway, the Great Northern and City Railway, the 
City and Brixton Railway, and the London County 
Council subway for electric tramways. Such are the 
main schemes in course of completion, and the Luncet 
thinks the result should be a relief of the congested 
street and suburban railway traffic, and help to the solution 
of the housing problem and a consequent reduction of the 
existing danger to health from overcrowding. The manner 
in which our contemporary takes up the question of ventila- 

tion shows that it does not agree with the present method 
of ventilating the tunnels by the passage of the trains. In 
the case of the Central London Railway the hopes of the 
engineers in this direction have not been realised, and 
efforts are being made on that railway to accomplish the 
object by a process of exhaustion. This, considering 
the numbers carried, must be quite inadequate to 
the requirements. At present it is very noticeable 
how large a proportion of the passengers are affected 


by the influence of an excessive quantity of 
carbonic acid gas associated with other human 
exhalations. What might result from a prolonged 


exposure in the event of a serious accident our contem- 
porary refrains from contemplating. There have been 
one or two fatal cases, in which people have fallen upon 
the line from some cause not very clearly defined. It is 
understood that the Great Northern and the City Railways 
will have a continuous current of fresh air admitted at 
some point between each station. This in conjunction 
with the large size of tube—i.c., 16ft. in diameter—should 
give very good results. The article also deals with the 
subject of vibration, and records the measures which are 
being taken to avoid this effect. The opinion, however, is 
expressed that the sinking of the tubes to a greater depth, 
while minimising the intensity of any movement, will 
probably extend the area over which it may be felt. The 


final conclusion is expressed, however, that the vast net- 


work of tube railways soon to be crossing and recrossing 


each other in the clay below London, will not subject the 
public health to the strain that has been suggested. 


British Association.—As we promised in a previous 
iesue, we are publishing particulars of the forthcoming 
meeting of the British Association at Belfast as they come 
to hand week by week. We have already given a résumé 
of the general arrangements, and we are now in possession 
of a full summary of the arrangements made by each section 
of the meeting, from which we have selected the informa- 
tion which will be of most interest to the profession. In 
Section А, in addition to the papers noted in our last 
issue, Mr. J. E. Petavel, in conjunction with Captain 
Bruce-Kingsmill, will give a paper on the question of a high- 
pressure gauge for artillery, and Prof. Trouton will describe 
his experiments on the magnetic field due to the motion of 
a charged condenser. In the Chemistry Section (B) there is 
one paper of particular interest to accumulator makers by 
Dr. F. Clowes on “The Action of Distilled Water on Lead.” 
The arrangements for Section E (Geography) include a 
paper of considerable interest by Mr. R. B. Buckley on 
colonisation and irrigation in British East Africa. A paper 
18 also expected on the survey of Scottish lakes, which is 
being carried out under Sir John Murray, and several 
papers in this section will deal with some of the aspects of 
the geography of Ireland. Prof. Johnson, of Dublin, will 
discuss the subject of peat, and Mr. Porter has а paper on 
the Cork valleys. Coming to Section F, embracing the 
subjects of economic science and statistics, there are several 
papers which should prove especially interesting. First of 
all there is Mr. Benjamin Allen's paper on the effect of the 
adoption of free trade in Ireland, followed by one by the 
Right Hon. Horace Plunkett dealing with technical 
instruction and industrial development. Factory legis- 
lation will form the subject of a report by a committee 
and the subject is also dealt with in two papers 
by Miss Hutchings and Miss Harrison respectively. 
* Municipal Trading ” is the title of a paper by the Hon. 
Б. Porter, while Dr. №. К. Scott has one on the “ Position 
of Economics and the Applied Sciences in the University 
Training of Men.” The subject of ‘Industrial Super- 
annuation ” will be dealt with by Dr. Alexander, and this, 
together with others, will give labour questions a consider- 
able share of attention. Prof. Graham's paper on Trusts 
should also prove a very interesting one at the present 
time. Among the papers that have been promised for 
Section G (Engineering), of which Prof. John Perry is 
president, are the following: “ The Combustion of Bitu- 
minous Coal,” by Mr. W. H. Boots; Water Power in 
Ireland," by Mr. F. J. Dick ; The Belfast Water Supply,” 
by Mr. L. L. Macassey ; Exhibition of Electrical Appa- 
ratus," by Mr. M. B. Field; * Recent Progress in Large 
Gas-Engines, by Mr. Н. A. Humphrey; The Importance 
of Minor Details іп Engineering Work, by Mr. L. Holroyd 
Smith; and “Direct Reducing Levelling Staff,” by Mr. 
G. W. Herdman. Papers have also been promised by Mr. 
P. McMahon and Мг. Е. Holden, and Mr. J. E. Kings- 
bury will give one on “Some Aspects of Telephony.” 
Reports will also be submitted by the Road Traction Com- 
mittee and the Screw Gauge Committee. Particulars of 
Section l, embracing educational science, etc., were 
given in our last issue. The Friday evening discourse 
is to be delivered bv Prof. J. J. Thomson, F.R S., оп 
“ Beequerel Rays and Radio-Activity.” From the above 
it will be seen that the Belfast meeting is likely to prove 
as successful as any of its predecessors, and from the point 
of view of the subjects dealt with by the authors of papers 
the procecdings should be of more than average interest. 
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THE DUSSELDORF EXHIBITION.—II. 


One of the most gratifying features of the Düsseldorf 
Exhibition is the very extensive application which elec- 
tricity finds in every department for power purposes. The 
unlimited scope of electric power for driving machinery 
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cylinder by embracing it as shown. The piston, which is 
rendered watertight by means of cup leather packing, 
works in this cylinder. At its lower extremity the piston 
carries the holder for the moving upper cutter. This holder 
is arranged to one side of the legs, and in combination with a 
guide placed immediately above the girder to be cut takes the 


Fic. 1. —Machinery Hall, Dusseldorf Exhibition. 


of all kinds could scarcely be better exemplified than in 
the machinery hall (Fig. 1), whore, among other exhibits, 
there is a splendid display of heavy machine tools. The 
exhibit of Messrs. Breuer, Schumacher, and Co., Kalk, 
near Cologne, is prominent in this section. Included 


side thrust on the cutter, which is liable to occur in cutting 
material of ununiform hardness. The lower guide serves 
also to prevent a deflection of the upper cutter either way. 
The fixed lower cutter, together with the side cutters— 
which latter are adjusted by means of a screw spindle and 


Fic. 2.—Electric-Hydraulic Girder Cutter, Dusseldorf Exhibition. 


in their display they have two machines which are 
specially worthy of notice. One of them is the electric- 
hydraulic girder cutter (Fig. 2). This machine consists of 
the girder cutter proper and a force pump driven by a 
10-h.p. electric motor. The cutter has two strong cast- 
steel legs, which act as supports to the cast-steel pressure 


connecting wheel gear—are arranged centrally between the 
two halves of the legs. Care is taken to ensure the removal 
of scrap metal. All the cutters are easily removed and 
replaced. 

The return of the moving cutter after each cut is effected 
by a small back-stroke cylinder fixed above the pressure 
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cylinder, 
lated b 
worked. 
pistons. 

The two cranks driving the pistons are so arranged that 
their dead centres do not coincide, there being consequently 
leas chance of their stopping the motor. If the girder to 
be cut offer more than a certain resistance to the cutting 
effort of the machine, one of the pistons is automatically 
cut out, and the second continues to work alone at corre- 
spondingly higher pressure. 

The second machine referred to is a large slotting mill 
and key sinker (Fig. 3). This machine has a stroke of 
Sft., and is likewise driven by an electric motor. The 
special feature of the machine is the vertical tool guide, 
which is movable and adjustable. By means of this pro- 
vision for adjustment it is ensured that the tool is always 
properly guided, even in extreme positions, whereby the 
possibility of a deflection of the tool as it reaches the work 


The water supply to these two cylinders is regu- 
a controller attached to the side of the cutter and 
by hand. The force pump is provided with two 


motor shaft, which is also arranged to serve as a quick- 
acting brake, enabling the machine to be stopped indepen- 
dently of the motor. The driving shaft is of Siemens- 
Martin steel, and runs in bronze bearings, the upper one 
nein constructed as a foot-step bearing to take the axial 
thrust. 


THE EVOLUTION OF ELECTRICAL TELEGRAPHY. 
BY PERRY F. NURSEY. 


If there is one science more than another the practical 
development of which impressed with an indelible seal 
the nineteenth century, it is the science of that mysterious, 
invisible, and intangible power known as electricity. And 
if there is one art more than another which, in the words 
of the charter of the Institution of Civil Engineers, may 
be considered as that of “directing the great sources of 
power in nature for the use and convenience of man,” it is 


Fig. 3.- Slott ing Mill and Key Sinker, Dusseldorf Exhibition, 


is minimised. The bed-plate is efficiently anchored to the 
foundation, and carries the tool guide and tool. The back 
stroke of the tool is accomplished in half the time occupied 
by the cutting stroke. The tool is counterweighted. Both of 
the cams by means of which the motion of the tool is reversed 


are attached to a disc at a convenient height, and the stroke | 


of the tool may be quickly interrupted by means of an 
arrangement attached to the switch panel. The vertical 
adjustment of the tool guide is effected by hand, and in 
the highest position of the guide castings up to 6ft. 10in. 
in height above the surface of the table can be machined. 
The round-faced table, which is provided with T-shaped 
grooves for the holding-down bolts, has а diameter of 
6ft. 7in. and has a travel both longitudinally and trans- 
versely of 5ft. The machine is driven by an electric motor 
arranged as shown. The motion of the motor is trans. 
mitted by means of spur wheels, open and crossed belts, 
and coned pulleys to the worm spindle. To enable the 
motor to be run up to its full speed at starting and for 


emergency stopping, a friction clutch is provided on the 


the'art which has succeeded, during that century, in 
subduing and controlling that most subtle and intractable 
agent, in rendering it amenable to fixed laws, and 
in harnessing it for the use of mankind in every con- 
ceivable direction. The earliest purpose it was made to 
subserve in practice was that of inter-communication of 
thought irrespective of distance, or, in other words, elec- 
trical telegraphy. The second general phase of its develop- 
ment was its practical adoption as an illuminant, whilst the 
third was the transformation of its resistless energy into a 
docile motive power. It is with electrical telegraphy, 
which constitutes the first practical adaptation of that 
latest-born daughter of modern science—electricity—that 
we have now to deal. And who shall say that the prin- 
ciples involved in and underlying several of the most 
recent developments of science were not unknown to some 
who have lived in bygone ages? Unquestionably there 
were those, ав will presently be seen, who appear to have been 
distinctly conversant with those principles, but who lacked 
the power of giving practical effect to their knowledge. 
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It is the ession of this power—-this civilising quality— 
and its legitimate utilisation, which have led to the 
remarkable scientific developments of modern times. The 
scant records of the past have, for the most part, only 
brought down to us the theories of the ancients in such a 
vague form as to cause them to be passed by as the 
vapourings of visionaries, or the fantastic day dreams of 
poets, unless perchance a train of thought should establish 
a connection between what may be regarded as the prophecy 
and its fulfilment. 

This is especially true of electrical telegraphy. To the 
uninformed and the unreflective mind, the Шоо а names 
of Cooke and Wheatstone alone are associated with its inven- 
tion, so prominent is their position in this connection, and 
во important the part they played. The truth is, electrical 
telegraphy stretches back a long way, and we have to gaze 
far into the past to catch a glimpse of its dawn. Dated 
from its primary vague and inchoate inception, its age 
really counts by centuries, At length, however, it has 
culminated in the magnificent telegraphic system which the 
whole world now possesses—overland and submarine—and 
which the dying century saw refined and etherealised by 
the banishment of all physical connection, and by the 
inaudible, indiscernible, and intangible projection of thought 
through space—-we had almost said, through infinity 
thanks to a Marconi, a Preece, and now to a Slaby the 
three great apostles of wireless telegraphy. 

Great as was the work effected by Cooke and Wheat- 
stone, they only took up and, so far, perfected the work of 
others, their predecessors, whose labours led up to their 
successes. The electric telegraph of to-day had, properly 
speaking, no inventor; it grew up little by little, each 
inventor contributing his share towards its advancement. 
At least a score of names adorn the roll of fame in this 
respect. Commencing very nearly a century ago with 
those of Galvani and Volta, we encounter in our run down 
the stream of time the names of Sómmering, Schweiger, 
Coxe, Romagnési, Oerstadt, Ampère, La Place, Fechner, 
Alexander, Sturgeon, von Cannstedt, Faraday, Morse, 
Gauss, Weber, and Steinheil, each of whom contributed 
successively a rung in the ladder which was ascended by 
Cooke and Wheatstone. These latter, however, were the 
first to establish a telegraph for practical purposes on а 
comparatively large scale, and thus their names came into 
prominence, whilst those of Oerstadt, von Cannstedt, 
Steinheil, and others remain comparatively unknown in 
this immediate connection. 

In referring to Galvani and Volta, a retrospective glance 
of over 100 years has been taken to what appears to 
have been the first conception of the idea of an electric 
telegraph. The means of attaining this end may, however, 
have been struggling for birth in reflective minds for 
centuries for aught we know. In support of this we 
may here refer to Galileo, who more than two centuries 
and a half since appears to have been fully aware 
of the importance of employing magnets for trans- 
mitting intelligence to a distance, although he did not 
see his way to the practical accomplishment of his idea. In 
one of his dialogues, which he wrote in 1632, on the two 
great rival astronomical systems, he makes onc of his 
myths, Sagredus, to say: “You remind me of one who 
offered to sell me a sccret art, by which, through the 
attraction of a certain magnet needle, it would be possible 
to converse across a space of two or three thousand miles. 
I said to him that I would willingly become the purchaser, 
provided only that I might first make a trial of the art, 
and that it would be sufficient for the purpose if I were to 
place myself in one corner of the sofa and he in the other. 
He replied that in so short a distance the action would be 
scarcely discernible ; so | dismissed the fellow, and said that 
it was not convenient for me just then to travel into Egypt 
or Muscovy for the purpose of trying the experiment, but 
that if he chose to go there himself I would remain in 
Venice and attend to the rest.. Whether the idea origi- 
nated with Galileo, or with another who communicated it 
to him, is not certain. What seems perfectly clear, how- 
ever, is that in this dialogue is embodied the first absolutely 
defined conception of the electric telegraph ever published. 


* Galilei Systema Cosmicum.“ Dialesue EL. Leyden edition, 1700. 


: the Institution of Electrical Engineers. 


It is not improbable that Shakspere may have been 

aequainted with Galileo's dialogue, inasmuch as he makes 
the mischievous Puck to exclaim, “ГЇЇ put а girdle round 
the earth in 40 minutes," when, in obedience to Oberon's 
behest, he started off to search for the “little western 
flower.” He succeeded in finding the flower, and he may 
have succeeded in putting a girdle round the earth, and in 
40 minutes, too; but if so, ungrateful history has failed to 
record the fact. Nevertheless, a girdle has since been put 
around the earth, and Shakspere’s idealism has become 
transformed into a reality in the present day, the girdle 
having been completed by means of the submarine cable. 
The truth is that, in more instances than one, it can he 
shown that the idealism—-the imagination of a bygone age 
has become transformed into a reality in the present one. 
The dream of the poet and the inchoate, indefinite idea 
of the sage of antiquity have become -materialised and 
produce the daily bread of the artisan. That which was 
once purely spiritualistic, and which formed one of the 
highest elements of fiction—communication and identity 
of thought without sense of distance—has become strangely 
realistic, and is inextricably interwoven with the web of 
ordinary everyday life. It is, however, one thing to have 
& vision, but quite another to invest the conception with 
practical existence. Great results are not achieved in a 
day, or, as Smiles appropriately puts it, “ great inventions 
are not brought forth at a heat.” They are begun by one, 
improved by another, and perfected by a whole host of 
successors. 
True, the “secret art" of Sagredus and the wireless 
system of telegraphy of Marconi are extremes, and they 
stand very wide apart. But they are to-day the 
beginning and the ending, the alpha and the omega, of 
telegraphic science, and thus stated they bring out in bold 
relief the contour lines of progress. But they are the 
ending of that science as regards the present Tr They 
are by no means final, for science never stands still. They 
are but the landmarks of our times, which, as Emerson pats 
it, are “trivial to the dull, tokens of noble and majestic 
agents to the wise; the receptacle in which the past leaves 
its history ; the quarry out of which the genius of to-day 
is building up the future." And what may we not expect 
of the future as regards electrical development’ Let 
us answer the question in the words used by Prof. 
Perry at the close of his presidential address to 
Lamenting the 
spirit of antagonism manifested in certain quarters with 
respect to terrestrial magnetism, the professor said: Was 
Nature ever so open and yet so closed about a secret as 
she is about this one of terrestrial magnetism? Was there 
ever one whose revelation promised so much! How very 
little we know of electricity and magnetism? Toes the 
mere motion of the earth, taking no account of electric 
charges at all, cause it to be magnetic’ Almost anything 
is on the cards. It is quite possible that our 
knowledge of this secret may enable us to tapa tremendous 
store of Nature’s energy.” 


CABLE-LAYING IN DARTMOUTH. 


This popular Devonshire seaside resort is to have elec- 
tricity supplied by the Urban Electric Supply Company. 
The Council have arranged with this company for s 
10 years’ contract for street-lighting, which will involve 
the use of 140 incandescent lamps and 10 аге lamps. As 
the contract for the gas lighting falls through this month, 
every effort has been made to get the electric supply 
started. Thus we understand that Messrs. the Callender 
Cable and Construction Company have been putting their 
work through with a large staff working up till half. past seven 
or eight each evening. Thetwo photographs reproduced here- 
with give a gool representation of the work being done. 
The last of these photographs shows the decorated van 
which the Cable Company equipped for the recent Corona- 
tion trade procession. The van does credit to the staff of 
the company, and no doubt was highly appreciated by the 
people of Dartmouth. 

All the cables for the electric lighting scheme in this 
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town are being supplied and laid by the Callender Cable 
and Construction Company, Limited, on the three-wire, 
solid system of distribution, and consist of single-conductor 
cables laid in wooden troughing filled solid with Trinidad 
bitumen, then covered over with a hard-burned pressed 
tile. The feeders аге 25, 125, 25 square inch sectional 
area, each а single-conductor, vulcanised-bitumen cable, and 
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STAITE AND PETRIE’S ELECTRIC LIGHT— 
1846-1853. 
BY J. J. FAHIE, M.LE.E. 


‘Tis not in mortals to command success ; 
But we'll do more, Sempronius : we'll deserve it. 


These articles have been drawn up mainly from two 


the distributors are 05, 05, O05 square inch sectional area | sources: (1) Two volumes of newspaper cuttings, etc., 


Fig. 1.— Laying Callender Cables at Dartmouth. 


single-conductor, vuleanised-bitumen cables. At various 
points throughout the town link disconnecting boxes are 
erected in brick pits. , In addition to the solid system, 
armoured cables having a sectional area of 008, three-core, 


collected and arranged by Mr. William Edwards Staite, 
and now in the possession of his son, the Rev. (ч. H. Staite. 
These he has kindly and unreservedly placed at my dis- 
posal for the purposes of these articles, together with some 


Fio. 2. —Electric Trade Саг as arranged for the Dartmouth Coronation Procession by the Staff of the Callender Cable and Construction Có. 


are laid along side the distributors for street-lighting, and 
in streets where no solid system distributors are laid, 
armoured cables having a sectional area of 012, four-core, 
for both private and public lighting. Up till now 1,300 
yards of feeders, 3,000 yards of distributors, and 1,300 yards 
of armoured cables have been laid, but the contract when 
completed will need, at least, 18 miles in all. 


interesting biographic notes and a copy of the only portrait 
of his father in existence—a silhouette taken about 1828. 
And (2) a mass of valuable materials in letters, documents, 
notes, and drawings which have been most obligingly 
furnished by Mr. William Petrie. He has also given me 
copies of two of his portraits for reproduction—one taken 
in 1844 and the other in 1894. 
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Owing to exigencies of spaee, I have been able to use 
only а portion of the matter thus placed in my hands; 
but I hope I have given enough to enable the reader to 
form an opinion of the labours of two great pioneers in 
electric lighting—one long since dead, and the other, Mr. 
Petrie, still with us in his eighty-second year, unknown 
and unhonoured by the electrical profession. 

In some prefatory remarks prefixed to the volumes of 
paper euttings just mentioned, Mr. W. E. Staite tells us 
that as early as 1854, impressed with the conviction that 
light from electric agency was the purest known, he com- 
menced a series of experiments, in the hope of turning it 
to useful purposes. “l found," he says, my path beset 
with innumerable difficulties, and it was only after 12 years 
of patient labour that I succeeded in producing a light 
more or less continuous; but my first attempts were very 
imperfect, and consequently of little practical value." 
These, apparently, were embodied in a patent, No. 11,076, 
of Feb. 7, 1846, taken out in the joint names of W. Greener 
and W. E. Staite, of which the following is an abstract : 
.The invention consists in effecting illumination (1) by 
means of solid prisms or cylinders of carbon, enclosed in 
airtight vessels of glass or other transparent substance, 
and rendered luminous by voltaic or magneto electricity, 
such carbon being previously freed from impurities and 
divided on the surface into numerous acute points ; or (2) 


WILLIAM PETRIE, REPRODUCED FROM A DAGUERREO- 
TYPE OF JANUARY, 1844 


by means of rods or strips of platinum or other difficultly 
fusible metal, such metal being also divided on the surface 
into numerous acute points; or (3) by means of hollow 
cylinders of carbon, with surfaces either plain or acuminated, 
partially inserted within, and placed in contaet with, hollow 
cones of platinum, either plain or acuminated ; or (4) by a 
eombination of all the said means, or of any of them, or of 
алу parts thereof. | 

o obtain а carbon more nearly approaching purity 
than any hitherto known, a quantity of lampblack is taken, 
or plumbago, or blacklead, or powdered charcoal, or prefer- 
ably powdered coke which has been electrically purified by 
the process for which Jabez Church, of Colchester, obtained 
letters patent on Dec. 20, 1845. The substance selected is 
first digested in dilute nitro-muriatic or other acid, then 
strained, and washed several times in water. It is next 
washed in some weak alkaline or carbonated alkaline solu- 
tion, and finally washed in distilled water until no trace of 
impurity is perceptible. The carbon thus prepared is 
thoroughly dried, and then cut into prisms or cylinders 
(solid or hollow) as may be required. Апа sometimes, the 
better to secure perfect dryness and homogeneousness, these 
prisms or cylinders are exposed to an intense heat ina 
furnace for 24 hours. To give the carbons the numerous 
acute points they are cast in suitably indented discs, or the 
points may be formed by means of a fine saw. By opposing 
two such acuminated surfaces the advantage is secured that 
should the current cease between any two points it will be 


WILLIAM ЕРМАК» STAITE, REPRODUCED FROM 
A SILHOUETTE ОЕ CIRCA, 1828. 
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kept up by the others, and so the light will be maintained 
without any perceptible abatement. The electrodes in 
whatever way formed may either be kept stationary or 
made to rotate on their axes. | 

As the outcome of “12 years of patient labour,” it must 
be confessed that this is а poor result, and is hardly such 
an advance on previous contrivances of others as to be 
worth the expense (heavy in those days) of а patent. Ав 
there are no drawings to illustrate the specification, it 1s 
not clear how the light was to be produced, whether as an 
incandescent (by contact of the electrodes) ог as an are 
(by disruptive diseharge); but in either case it is easy to 
see that the acuminations would not last long.* 

By the end of 1846 Staite had designed other lamps of 
more promise, having simple mechanical contrivances for 
adjusting the electrodes and compensating for the waste of 
the positive carbon. These improvements were secured by 
patent No. 11,449, Nov. 12, 1846. | 

Fig. 1 shows one arrangement of the lamp. A is à 
sole-plate of glass, and B a glass cover. М! ів one of the 
wires from the battery, „ in a copper holder, C, 
into which is securely fixed a solid carbon cylinder, D. 
We is the other wire from the battery to a hollow tube of 
copper, E, which carries a solid carbon cylinder, F, 
with conical top. G G are triangular pieces of platinum, 
attached to the free ends of vertical springs, and so placed 


WILLIAM PETRIE, FROM A RECENT PHOTOGRAPH 
BY LAVENDER, OF BROMLEY. 
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as to abut against, and serve аз guides to, the carbon rod. 
Н is a rack and pinion connected with a clockwork (not 
shown in the drawing), by which any degree of velocity of 
movement can be given to the rack and, consequently, to 
the electrode. The rate to which the clockwork is adjusted 
will depend on the power of the battery and the quality of 
the carbons. 

In practice one can see a fatal objection to a lamp of 
this construction. The rate of motion of the clockwork is 
fixed, and if it corresponds with the rate of wear of the 
carbon, well and good; but the latter would most likely be 
variable owing to inequalities in the battery power, flaws 
or impurities in the carbons, etc., so that from time to 
time hand regulation of the electrodes or of the clockwork 
would have to be resorted to. 

Fig. 2 shows another arrangement, in which the elec- 
trodes are placed in lateral instead of perpendicular 
opposition, and the clockwork is dispensed with. С and E 
are copper tubes which are respectively connected to the 
battery wires, W! W?, and F! Е? are carbon rods of similar 
form. Each tube has a coiled spring, T, which exerts a 
continuous pressure on the carbon beneath. P is a cylinder 
of compressed pipeclay, phosphate of lime, or other like 
non-conducting and heat-resisting substance, against which 
the ends of the electrodes impinge. As this eylinder 
counteracts the pressure of the springs, the electrodes can 


* Lamps of this multiple-points were again tried by Slater and 
Watson in 1852, and by Binks in 1853, but with ne practicable results. 
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be protruded only in the same proportions as they happen 
to be consumed. The arm, Wi, 1 through A alot in 
the sole-plate of such length as to allow of a lateral move- 
ment of the carbon point to or from the other according to 
the strength of the battery power.* 

The specification figures and describes modified arrange- 
ments of Figs. 1 and 2, which need not detain us, as they 
are little more than inversions of the electrodes. Neither 
need we stay to describe yet another modification (Fig. 5 
in the patent), in which a platinum ring, as one of the 
electrodes, closely encircles a hollow cylinder of carbon, as 
the other electrode, the progressive movement of which is 
effected by a spring instead of by clockwork. 

The second part of the patent has reference to the 
employment of the electric light for purposes where it is 
necessary that the light should be intermitted more or less 
frequently, as, for example, where flashes with various 
intervals between them are required as signals for the con- 
veyance of intelligence. The third part deals with the 
preparation of the carbons by a process which is claimed 
to be an improvement on that described in the first patent. 

A lamp constructed as in Fig 1 was shown during the 
summer of 1847 to numerous visitors, “scientific and 
otherwise," at Staite’s laboratory in Clerkenwell, London, 


— 


Fie. 1. 


and at the request of Prof. George Bachhoffner a special 
exhibition was arranged for the directors of the Royal 
Polytechnic Institution. These displays were more or less 
of a private nature, and it was not until some months later 
that an opportunity offered of exhibiting the lamps in 

ublic. was done for the first time at the Atheneum, 

underland, on the evening of Oct. 25, 1847, before the 
members of the Sunderland Literary and Philosophical 
Society, when, by special request, the inventor delivered a 
lecture on electric illumination, “illustrating the subject 
by numerous experiments, many of which were new to the 
lecture-room.” 

Amongst the Staite papers there is preserved what is 
probably the rough draft of this lecture in Staite's hand- 
writing. It is undated, but bears internal evidence of 
having been written about this time. As a first attempt 
it is an interesting and creditable performance—indeed, 
with a very little alteration it me serve as a popular 
exposition of the principles of electric lighting at the 
present day. After referring to the powers of steam, he 

* The practical reader will see in this the first of a series of similar 
contrivances. Pearce 29, Werdermann (1874), Rapieff (1877), and 
others all brought out lamps on the same principle, all of which would 


be quite practicable if а ‘‘non-conducting and heat-resisting substance 
could be found,] : 


triumph—the electric telegraph. 


says: “Much as steam has accomplished for the civilisation 
of mankind, electricity is probably destined to do more. 
With even our present limited knowledge, the inventive 
genius of man has succeeded in applying it to a vast 
number of useful purposes." Then he instances briefly ite 
application to electrometallurgy, plating and engraving, 
electric blasting, electric clocks, and the then crowning 
* And who shall say, 
he continues, “that іп the coming age electricity will not 
be the universal motive power—the great propeller? Who 
shall presume to limit its useful application to agriculture, 
commerce, and the arts of life! when its all-pervading 
essence is better understood, and ite tremendous powers 
are brought more fully under the control of the human 
will." 

At this time Staite appears to have used for the pro- 
duction of the light 40 cella of Callan's cast-iron and zinc 
arrangement, modified so as to render its action more 
constant. “I have," he says, во arranged both the supply 
of the exciting fluid, and the removal by pereolation of 
the sulphate as quickly as formed, that a constant battery 
which may be worked for months together is now available.” 
He hints at other contrivances for still further ше 
the power and constancy of the Callan cell, which we wil 
meet with later on in his fourth patent. 

In the part of his lecture deseriptive of the lamp which 
he exhibited Staite has some s which find no appli- 
cation in his patents, and which evidently refer to some 
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transition ideas between the continuous motion of clock- 
work, as in Fig. 1, and the electromagnetic regulator to be 
presently described. То the lamp, he says, is attached 
clockwork of very simple construction, either worked by a 
spring or, in the case of suspended lamps, by a weight. 
This clockwork is set going or is stopped by means of a 
detent or lever escapement, which is influenced solely by 
the elongation or shortening of a wire, according to the 
greater or lesser degree of heat evolved in it by the current 
in its passage through the electrodes. When the distance 
between the electrodes exceeds that which is the regulated 
and proper distance, increased heat results, the copper wire 
elongates, the detent is raised, the clockwork is set in 
motion, and the electrodes are brought nearer together. 
The temperature then lowers, the wire contracts, the detent 
drops and stops the clockwork until, by the gradual con- 
sumption of the carbon, its agency is again brought into 
requisition.”* 

“ Another method,” he says, “is by interposing in the 
cireuit a galvanometer having a magnet properly weighted 
in relation to the current passing. hen the current from 


* This pyrometric pines was applied in Allman's lamp of 1848, 
and 30 yeurs later by Siemens and Edison in their lamps and current 
regulators, 
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the too great separation of the electrodes or their too near 
approach undergoes a diminution or an increase, the 
magnetic equilibrium is affected, the detent is either 
released or stopped (sic), as the case may be, and the 
machinery is affected accordingly.” 

The next passage is curious, and seems to refer to some 
form of semi-incandescent lamp, of which Werdermann’s 
is a modern example: “ For lights of small power, such as 
I would propose to use in collieries, I dispense with the 
pyrometric lever or electrometric balance altogether, and 
bring the two electrodes into absolute but delicate contact. 
This contact I maintain either by a spring or by the weight 


Fie. 5. 


of the electrode itself. By keeping one of the electrodes, 
either the point or the disc, slowly rotating, fusion is 
prevented.” 

On the evening following this lecture—Oct. 26, 1847— 
on the occasion of the annual ball of the Sunderland 
Literary and Philosophical Society, the large room of the 
Atheneum was lit up by the electric lamp. The scene,’ 
saye Mr. Staite, “was most brilliant, and the excitement of 
the groups of dancers in this artificial sunshine, the rich 
colours of the ladies’ dresses, and the evident delight of all 
present were cheering indications of still greater successes 
when the invention should become more matured." 

Soon after this Staite had another exhibition of his lamp 
at Newcastle, where, according to a local paper, “the 
peculiar dazzling and brilliant appearance produced by an 
apparatus of modest exterior excited the surprise and 
admiration of the assemblage.” 


Staite’s next patent—No. 11,783, sealed July 3, 1847, 
enrolled Jan. 3, 1848—marks a very important advance in 
the introduction of the automatic regulation of the carbons 
by electromagnetic agency—the first of a long line of 
similar contrivances extending down to the present day. 

Although this patent stands in the name of Staite, Mr. 
William Petrie, then a well-known civil enginecr and elec- 
trician, was really the author of its most distinctive 
feature—namely, the automatic regulator. The two men 
came together in October, 1847, and under circumstances 
which we will leave Mr. Petrie himseif to explain in another 
part of these articles. 

The specification drawn up by Mr. Petrie in November- 
December, 1847,* sets out with the declaration that the 
object of the invention is to impart more surely such 
motions to one of the electrodes that the light may be pre- 
served from going out, be kept more uniform, and be 
renewed by the action ot the apparatus itself whenever it 
has been put out. Fig 3 is an external elevation of the 
apparatus, and Fig. 4 a sectional elevation showing more 
clearly some of the regulating mechanism.: M and N are 
cylinders of carbon, prepared as hereinafter described, 
and separated by an interval of from zuin. to їп, 
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according to the power of the battery. The upper elec- 
trode is supported by the tripod, К, which is connected 
by wire with one end of regulator coil, К. The shaft, О, 
holds at its upper end the lower carbon, while its lower 
end is screw-cut (see Fig. 4), the threads allowing a rise of 
1zin. for each turn. This part of the shaft passes through 
a hollow cylinder slotted internally as shown at f f, 
Fig. 4. A little cross-piece of metal, Q, is screwed on 
the end of the shaft and fits across the tube, P, working 
into the slots on each side во as to slide up and down in 


* It will strike the reader as odd that improvements patented "' 
in July were not specified, or even invented in their most distinctive 
feature, until several months later. But it must be remembered that 
the old patent law, instead of (ав now) limiting the completed specifica- 
tion to the matters outlined in a preliminary document, allowed six 
months for *' specifying and claiming," during which time, of course, 
any matter coming under the title of the patent could be included in 
the specification. 
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them. When, therefore, the tube, P, is made to revolve 
1t carries the shaft, O, round with it, so that the electrode, 
M, has a rotary motion combined with its vertical motion 
for the purpose of equalising the wear of the carbon. On 
the upper part of the tube, P, a worm-wheel, S, havin 
40 teeth, is attached, and is made to revolve by a hori- 
zontal double-threaded tangent screw, T, the pitch radius 
of which is jin. То one end of the screw is attached a 
crown wheel, U, of 40 teeth which is actuated by pinions, 
V and W, onan upright spindle, X. The pinions are at а 
greater distance apart than the diameter of the wheel, U, 
and gear into it from opposite sides, so that when the 
spindle is raised a little the lower pinion, V, having eight 
teeth, is geared into the lower side of the crown wheel and 
turns it in one direction, but when the spindle is sunk the 
upper pinion gears into the upper side of the crown wheel, 
which now revolves in the opposite direction. When the 
spindle is at a medium elevation—that is, in its normal 
position—neither pinion is in gear, and the crown wheel 
remains quiescent. The upper end of the spindle passes 
through a hole in the box, I, and terminates in a centri- 
fugal regulator or governor, Y. Below this governor is a 
cross-piece, i, во that when the spindle is at its medium 
elevation the end of the cross-piece catches in it and 
prevents its revolution, but whenever it is raised or lowered 
the cross-piece passes over or under the stop and allows it 
(the spindle) to begin revolving just before one of the 
pinions gears into the crown wheel. The spindle is 
actuated by the toothed wheel, Z, which is driven by any 
ordinary clockwork. 

The way in which the spindle is raised or iowered so as 
to drive in one direction or the other the crown wheel, 
according to the exigencies of the light, is as follows: “ The 
bottom of the кае ів screwed into a solid cylinder of 
pure soft iron, p, which can move freely up and down in 
the centre of the electromagnet or solenoid, у. Опе end 
of the coil is led to the binding screw, B, which connects 
it with the positive pole of the battery, while the other 
passes to the binding screw, L, and thence through the 
electrodes to the other battery pole. Attached to the 
bottom of the iron bar is а counterpoise, F!, adjusted to 
such a weight as to exactly counterbalance the lifting 
power of that current which flows through the coil when 
the electrodes are at the proper distance apart for most 
efficient lighting. So long, then, as this current (the normal 
current) remains steady, the bar will be just in equilibrium, 
or just ready to rise or fall. 
become greater than normal, as will be the case when the 
gat is first started by bringing the carbons together, its 
lifting power will exceed the counterpoise ; the bar will 
therefore ascend, and with it the spindle, which will cause 
the crown wheel to revolve, so as to draw down the 
electrode to the regulated distance. Should, on the other 
hand, the current diminish owing to the greater separation 
of the electrodes through waste of the carbon, the bar will 
be drawn down by the eounterpoise, and with it the 
spindle, which will now cause the crown wheel to turn in 
the opposite direction and raise the electrode. 

“The necessary current may be obtained from a galvanic 
battery of any of the known sorts, or from any other con- 
venient source. A good degree of power to use is such as 
would be afforded by 100 cells in series.” 

A cone of white glass or porcelain, E?, is made to slip 
over the cone, C, of the main plate, so as to reflect the 
light, and is turned up at the edge, as shown in Fig. 4, to 
catch any dust or ash that may be thrown off from the 
carbons. A glass shade, which may be ground partially 
or not as desired, fits over the electrodes and the stand, K, 
and is screwed down to the main plate, so that the elec- 
trodes are enclosed entirely from the outer air. 

After describing a way of making the carbons, which 
differs little from that of Staite’s patent of Nov. 12, 1846, 
already described, the specification goes on to вау: “The 
carbon which is found in old gas retorts makes very good 
electrodes, but it frequently contains iron and other 
impurities, which cause it to split and break when heated. 
Besides, the quantity of light from such electrodes is small 
compared with that obtained from carbons of the improved 
description aforesaid. Electrodes made of gas carbon may, 
however, be much improved by gradually exposing them 


Now, should the current 


to the strongest white heat for some days in close vessels 
with charcoal." 

The specification concludes with the description of a 
method of lighting and extinguishing, at a distance, inflam- 
mable oil lamps, which is now only interesting as yet 
another adaptation of the heated platinum wire cum spirit 
lamp, which was first proposed by Sir Humphrey Davy, 
and was a favourite experiment 50 years ago. 

A patent for these improvements was simultaneously 
«рр for in France, and soon after the celebrated 
physicist, Léon Foucault, began to make lamps in Paris on 
the same principle of automatic regulation. But his first 
lamp was a poor production, and, moreover, it was not 
ads public until January, 1849. Doubtless he had been 
engaged upon it for some considerable time before this 
date, and his experiments may have been known to 
some of his friends, but such facts are inadequate to 
establish a claim to priority ; yet apparently upon them 
the credit of the invention was claimed for Foucault and 
for France. Messrs. Staite and Petrie immediately took 
steps to dispute this claim, and the question was referred 
to a committee of the Academy of Sciences, of which 
Dumas, the great chemist, was president. We have not 
seen the report of the committee, but that it was entirely 
in favour of the English inventors may be gathered from the 
following extract from an article in Le Courrier Francats of 
Feb. 4, 1849, which we find among Staite’s paper cuttings : 
“Our learned colleague, M. Foucault, has already demon- 
strated in our scientific feuilleton the extraordinary brilliancy 
of the light produced of late years from currents of 
electricity by means of charcoal points in a vacuum. 
Nothing was wanting to make this light applicable to 
lighthouses and navy signals but to overcome the irregu- 
larity of the axis of the light and the perpetually varying 
distances of the charcoal points, continually operated upon 
and altered as they are by the electric current. is 
question having been again brought before the Society for 
the Encouragement of Science, we are informed that an 
English engineer named Staite (whose experiments on the 
subjeot were laid before the Academy of Sciences, and 
proved to be long anterior in date to those of M. Foucault 
in France) has accomplished this object in à way of which 
the Journal of the society has given the fullest details, with 
drawings of the lamp and of the mechanism by which the 
electric current is controlled. We are informed that Mr. 
Petrie (a learned coadjutor of Herschell) has assisted Mr. 
Staite, and is equally interested with him in the patent for 
the invention taken out in France."* 


( To be continued. ) 


NOTES ON THE TESTING OF TRAMWAY MOTORS, 
AND AN INVESTIGATION INTO THEIR CHARAC- 
TERISTIC PROPERTIES.1 | 
BY MICHAEL B. FIELD, MEMBER, A. M. I. C. E. 
(Continued from page 2.26.) 

It is to be noted that when the motors are being supplied 
with power from an external source, the tractive effort at 
the tread of the wheel represents a emaller turning moment 
than that exercised on the armature (by the mutual action 
of field and armature current) multiplied by the gear ratio, 
by an amount depending оп the iron and gear losses. 
When, however, the motors are short-circuited and actin 
as brakes, the torque exerted by the rail on the car whee 
must be greater than the retarding torque on the armature 
multiplied by the gear ratio, by approximately the same 
amount. 
This means that a larger current can be put through the 
motors when supplying them with power, without skidding 
the wheels, than can circulate when the motors are them- 
selves generating current to brake the car. 
We may look at this matter in the following light: 
Referring to Fig. 12, we have 7, + h + 7, = 1; 
also VC = input inte motor. 

See also du Moncel's Exposition des Applications d’Electricité,"’ 
Paris, 1878, vol. 4, p. 477. 

| Paper read before the Glasgow Local Section of the Institution of 


~ Electrical Engineers, 
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HenceV C », = output ; 
C n, = gear, friction, and iron loss; 
VC n, = СК (К being resistance of motor). 
If ^ — actual speed ; 
v = theoretical speed —i. e., if К were zero; 
T = actual torque at tread of wheel, motor being 
supplied with a current C ; 
т = theoretical torque—i.e., if gear, iron, etc., loss 
were zero; 


then the “speed efficiency” or ~ = 1 — M, 
v 


and lost speed or (v—n)= =. п 

1-7, 
« М » T т 

also ће torque efficiency,” or 
T "ht" 

and lost torque or 1 T= ?? , T. 
M 

Hence 


_Retarding force at tread when generating current, С 
Tractive effort at tread when receiving current, C, as motor 
3 бш 2 172, 

M 
Taking this into consideration, the retarding force at the 
tread of the wheel has been shown also in Fig. 10 as a 


function of . Now, we may take the adhesive force of a 


tramcar under different conditions as follows: 


5 a — 8-10 per cent. of dead-weight. 
et rail............... es 15 ES з 

and clean ............ 20 - уз 
Gritty Dieses la НИ 25 „ » 
Banded ..................... 50 " УЗ 
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We will further take the resistance of each motor at 
‘96 ohm, and the external resistance on the different 
notches of the controller at 9:5, 7, 5 1, 1:1, and 0 ohms 
respectively —i. e., | 

Notch 1. Total resistance in circuit 


97 M 3)» 3) HM 


78 ohms. 


48 „ 
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58 97 
48 


23 


+) 97 59 97 


— CN «JO 


31 13 ?3 3) 


е 
LJ 
* 
е 
e 


n gm on og d 


сл Bot 


Referring to Fig. 10, we see that with a 12-ton four- 
wheel car, provided with one motor on each axle, travelling 
19:5 miles per hour, with the controller on the first notch 
the retarding effort per pair of wheels will be 2,0001b.— 
i.e., the wheels will be on the point of slipping on a wet 
rail. Now let the retarding effort fall to 1,040lb., then 


ET 1:45—i.e., n =: 14 miles per hour. Suppose the con- 


troller is then moved on to the second notch, retarding 


force=1,800lb. The speed falls to, say, 8:5 miles per hour 
before proceeding to the third notch, and so on, thus : 


8 from 

Notch 1. Retarding force falls from 2,000 to 1,040 ; 19:5 to 140 

„ 2 T Т ,800 ,, ; 140 „„ 85 

„ B. is a 2,760 ,, 500; 85 ,, 3°75 

97 ? 97 92 2, 800 97 800 ; 3°75 97 2:0 
Hand-brake applied. 


On a good gritty rail there would probably be no slipping 
of the wheels, but on a wet rail there would probably be 
slipping for à moment when first coming on to the third 
апа fourth notches. 


Fic. 13, 


[Мое 3.—If a sufficiently small time interval be taken 
during which one may assume that the tractive effort or 
retarding effort, as the case may be, decreases uniformly, 
the total change of velocity during that time interval is 
exactly equal to the mean acceleration multiplied by the 
time, bai the distance traversed is not equal to one-half the 
mean acceleration multiplied by the square of the time, 
but to one-third of the maximum plus one-sixth of the 
minimum acceleration, multiplied by the square of the 
time. In other words, if 

в represents acceleration ; 

a, a, represent the initial and final values of a taken over 
the time interval 11; 


k = rate of change of acceleration ; 
{ = time in seconds ; 
11 = length of time interval; 
v = velocity ; 
70 v, = initial and final velocities taken over time interval f; 
s — distance traversed ; 
S = total distance traversed in 11; 


we have the following relations : 


Hence v= ty + at =, 

and 51 = 20 +a, 4, — E 
or, vi — U = . 

Further, s = v t+ pua A 


.*. S = 2 + (2+2) де 
ЕУ 
If a) - a, be a sufficiently small quantity in comparison 


with a, or if 0 is small compared with v,, we may write 


— for „* 1—16, we may calculate the distance 


traversed from the mean acceleration. 

It would be incorrect, however, to assume that the 
retarding force decreases uniformly throughout large ranges. 
The subsequent diagrams show that this is not the ease. 

It will be at once recognised that the curves shown in 
Fig. 10 are most useful in helping us to estimate the heat- 
ing effect on the motors and resistance, due to coasting 
down long grades with the rheostatic brake on, and are 
further applicable in all cases where this type of brake is 
employed, such as for cranes, lifts, hoists, mining machinery, 
ete. 
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For studying the probable current required along а given | weight of the car by a certain amount when calculating 
route it is convenient to have the tractive effort necessary | accelerations, to allow for the angular acceleration of motor 
for propelling a given weight of car up different gradients, ! armatures, wheels, etc. 


оов г ҮТҮ УТД, trete“ eom o BUR anc ent t Omm 


OOUB8LE JOURNEY BLTWLEN 


OOO JOURNEY rare MOUNT FLORIDA 


H #2 #1 Py 45 E 47 AS ‚ 28 DU IRSE 
tase А ЙЛ! 
Fic. 14. | 

and for accelerating, drawn out on the same sheet. Азап If W = dead weight of car with all accessories, in pounds ; 
example, examine Fig. 13, drawn out for a 12-ton car as r,-radius of gyration of armature shaft with arma- 
above described. The rolling and journal friction of the ture, commutator, and pinion ; 
car-truck have been allowed for in the gradient line. They | 7 radius of gyration of axle with car wheels and 
may, of course, be represented by a small up grade. Thus ' gear wheel ; 

Braking DIAGRAM FOR J. PC i ` 

(ETON CAR ааа ма oto 
E ees 


HEELS SLIP ом 
GREASY RAIL 
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T PLA MOTOR 


. LARIATION | wee Aer wanes PER Hour PEA SEC) 
B 


AMPLAPES QUPREN 
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"t | LAS PETAROING FARCE AT ГРАО OF WHEEL SPELD MILES PER HOUR 
Fic. 15. 
this line does not pass through the origin. In calculating г = radius of car wheel; 
the force necessary to produce a given acceleration it is w, = weight of armature shaft, armature, commutator, 
necessary not only to consider the lineal acceleration of and pinion, in pounds ; 
the car as whole, but also the angular acceleration of all w, = weight of axle, two car wheels, and one gear wheel, 


rotating parts. We must, in fact, increase the actual dead- in pounds ; 
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р = gear ratio; 
T = tractive effort measured at tread of wheels per 
axle, in pounds; 
a = acceleration of car, in miles per hour per second ; 
then for а four-wheel car with two motors : 


T 0456 { „ а + (w,r, p + Wy 77) 79. 


Thus, for an ordinary case, such as has been assumed, 
from 9 to 10 per cent. should be added to the dead-weight 
of the саг to allow for the angular acceleration of the 
rotating parts. This has been allowed for in Fig. 13. 

Suppose we wish to find the current to accelerate a car 
up a grade of 5 per cent. three miles per hour per second, 
we see that for the acceleration alone 2,020lb. tractive 
effort is necessary; to this we add 8001. to overcome the 
grade and friction, obtaining a total of 2,8201. On greasy 
rails the wheels would slip, but on sanded rails the car 
would mount with the desired acceleration with 90 amperes 
(motors in series). 

Having obtained all the characteristic curves relative to 
the motor, the question at once arises, at what point is 
the efficiency of most importance to us —i. e., to say, what 
shape should the efficiency curve have in order to get the 
greatest commercial 5 This is a most difficult 
point to settle; it will naturally depend on the nature of 
the route, hilly or otherwise, amount of traffic, average 
number of stops per hour, skill of motorman, maximum 
speed allowed by the Board of Trade, and a large number 
of other factors. I prefer to divide up the journey into 
five periods: (1) current cut off; (2) running with resist- 
ance in circuit, motors in series; (5) full series; (4) resist- 
ance with motors in parallel ; (5) full parallel. 

To show you roughly the proportion of these intervals 
J have constructed diagram (Fig. 14), which shows three 
complete journeys at different times of the day, on different 
routes, and with different motormen. Time is represented 
horizontally, and the various intervals, which were care- 
fully observed under normal traffic conditions, blocked in to 
form a square diagram. These journeys give the following 
analyses : 


. Total] Total time in seconds for periods. 
Journey. gud time.| —- — 
Secs. 1 2 | ó | а | 5 
» 5 EE . 
Springburn to i 
11 a. m. 2,750 625 | 758 255 678 
то de. 1230 0/052 L194 3X 15 7 5 7 154% 
4 p. m. | 
London < road | | 4.55, and |e 419 3,531 | 1,158 | 1,217 105 E 
d be 3.50. "9549 9 18 % 192 %16 % 63 % 
4.20 p.m. | | 
; 11.15 a. m. 
Mount, Florida f 12.5. |p gag 3,600 | 1,124 | 1,507 ' 142 | 363 
ан and 12.5. 6783.3 9/167 %22'5 %21 9545 
AY 1 p.m. | | | | 


Suppose, after taking a large number of such tables on 
different routes, at different times of the day, and with 
different experienced motormen, we come to the conclusion 
that the current is cut off for 50 per cent. of the whole 
time, the series notches are in use during 35 per cent., and 
the parallel notches during 15 per cent. of the whole time. 
Suppose, further, that from readings taken in the power 
station we find the average current per car — 15 amperes, 
then the average current per car taken over the time that 
the eurrent is actually оп will be 30 amperes. We may 
assume, moreover, that the average current on the parallel 
notches is twice that on the series notches, which will 
result in an average current per motor of 23 amperes. In 
all probability the average current per motor during the 
time the motors are in full series and in full parallel will 
be less than this rather than more, since the momentary 
rushes of current during acceleration on the different 
controller notches are considerable. At present the 
average current per car for the Glasgow system is 
more nearly 12 amperes than 15 amperes, and it is, 
therefore, from considerations such as these that I am led 
to the belief that in Glasgow, at any rate, the 250-volt 
efficiency curve just about the bend is of very great 


at this part as possible, even at the expense of a drooping 
efficiency curve at the higher current values. This part 
of the curve is most difficult to obtain accurately, but a 
large number of points should be taken, so that the true 
shape of the bend can be studied. There is one point for 
each motor where the total motor loss will be a minimum. 
I have shown a “total loss” curve in Figs. 3 and 4; in 
Fig. 3 is shown the total loss in kilowatts at 500 and 
250 volts, and in Fig. 4 total loss in horse-power at 
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500 volts. In Fig. 4 the line for horse-power input is also 
drawn to same scale, so that the difference between this 
and “total loss" curve represents brake horse-power at 
500 volts. It is interesting to compare the current corre- 
sponding to minimum loss with the average current per 
motor. 

The writer is convinced that in many cases a con- 
siderable economy may be effected by giving due considera- 
tion to the manipulation of the controller. Undoubtedly 
the most satisfactory way of studying the acceleration, as 
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also the retardation periods, ie by means of a recording 
ammeter actually installed on а car. Му predecessor, Mr. 
A. E. Le Rosignol, worked with such an apparatus, it 
being arranged to record not only current, but speed, and 
the controller notch, simultaneously. This apparatus has 
been for a long time out of order, so that I am unable to 
place before you the results of any such tests. I hope, 
however, before long that we shall have time to reset up 
this apparatus in a practical shape. I will content myself, 
therefore, with merely giving here some graphical methods 
devised by myself for determining with considerable 


importance, and we should try to have as high an efficiency accuracy the current consumption and the curves of 


HE 


current, 
aeceleration and retardation periods. 
at the retardation diagram (Fig. 15). 


velocity, distance travelled, etc., during the 
First, let us look 
Current per motor 
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hour per second and pounds retarding force per axle for a 
12-ton саг and a number of different grades have been 
drawn in. "The friction of the car is here represented, for 
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is plotted horizontally, and to the right-hand side a 
Con- 


scale for values of M is constructed vertically. 


tinung in the same horizontal as the current scale 
a reversed speed scale is marked off, and a straight-line 


e N . 
curve connecting the values of + апа n is drawn for each 


value of Ri. e., for the five controller notches. The curve 
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sake of simplicity, as 1 per cent. up grade. This diagram 
then gives us very full information. We see, for example, 
we shall have 50 amperes per motor circulating, provided 
the car is travelling 17 miles per hour on first notch, or 13 
nearly on the second, or 64 on third notch, or 23 on 
fourth notch, and so on, and for no other speeds. We see, 
further, that the retarding for each of these speeds with 
the corresponding notch is 1,600lb.; that on greasy rails 
this would cause skidding of the wheels, but on a good 
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connecting retarding force at the tread of the wheels and 
n 


— 


R 
being plotted horizontally. Beyond this a number of 
straight-line eurves connecting retardation in miles per 


is further constructed, the retarding force in pounds 
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wet rail ample adhesion would be obtained. Lastly, the 
same diagram gives us the retardation in miles per hour 
per second corresponding to the above retarding force on 
any up or down grade between 0 and 10 per cent. 


(Тө be continued. ) 
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PIONEERS. 


The lives and work of the early pioneers— whether in 
developing uncivilised countries or starting new com- 
mercial undertakings—are invariably hard, and too often 
unremunerative. It is the exception for such men to derive 
much material benefit from their pioneering work. More 
frequently life and energy are spent in producing results 
which benefit posterity only. In the words of Kipling: 

In the faith of little children we lay down and died : 
On the sand drift—on the veldt side—in the fern scrub we lay, 
That our sons might follow after by the bones on the way ; 


Follow after—follow after. We have watered the root, 
And the bud has come to blossom that ripens for fruit. 


This is equally true of the pioneers of engineering progress. 
Even if а man can overcome the technical difficulties of the 
pioneering work he has laid down as his object in life, 
he finds commercial diffieulties which prevent him from 
enjoying the fruits of his labour. Such a case is revealed 
by the article by Mr. J. J. Fahie in this issue on the 
“Staite and Petrie Electric Light." The work done by 
these two experts rather more than fifty years ago is 
indicated in these articles. The records clearly show that 
the essentials for a successful are lighting were recognised 
by them, and were provided in the lamps which they 
exhibited in all parts of the United Kingdom. The 
success of these pioneers was such that a committee of 
twenty - eight prominent Manchester men was formed 
in August, 1850, “to investigate and report upon the 
electric light with a view to its general adoption.” The 
conclusions of this committee condemned the electric light 
on the main question of cost, although there were alse 
complaints of the flickering of the light. This decision of 
the Manchester committee was, we gather, the beginning 
of the end so far as these pioneers were concerned, and 
Mr. W. E. Staite, having spent his fortune and exhausted 
his vital energies, died in 1854 at the early age of forty- 
four. The real cause of the commercial failure of these 
two experts lay in the source from which they obtained 
their electricity. The primary battery in those days 
was perhaps not so far advanced as it is now, but 
even within the last few years electric lighting 
undertakings relying on primary batteries as their 
source of electricity have been financed for a time, 
only to pass away in disgrace. Mr. W. E. Staite had 
the hope that has misled во many primary battery experi- 
menters, that he would succeed in finding а market for the 
by-products from the cells employed, which would render 
the cost of the electricity very low. This delusive hope 
has in some cases even gone so far as to induce statements: 
that the by-products would be much more valuable than 
the original components of the cell. Unfortunately, these 
hopes have not been realised. There is every indication 
that all the difficulties met with both in the.use of the 
primary batteries, which were modifications by the above 
inventors of the Callen cast-iron type, were mot in а 
true engineering spirit, as were the difficulties in connec- 
tion with the arc lamps. For instance, these pioneers 
experimented with the manufacture of carbons in order 
to get pure carbon rods for their lamps. The reply 
to those members of the Manchester committee who 
objected to the flickering of the light clearly showed that 
the real reason of this—i.e, the want of homogeneity of 
the carbons—was fully appreciated by the inventors. In the 
same way the details of the various arc lamps made, 
described, and, as a rule, patented by them, show a 
wonderful grasp of the many different ways in which the 
burning away of the carbon electrodes can be automati- 
cally compensated for by the feeding arrangements. It 
wanted but the modern dynamo to make these gentlemen 
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successful commercially, and their work was obviously of 
great service to the engineers who came after them, and 
who had the advantage of possessing, firstly, the magneto 
generators, and afterwards the Gramme dynamos. We are 
pleased, therefore, to publish articles which will remind 
electrical engineers of the pieneering work of the late Mr. 
W. E. Staite, and of Mr. W. Petrie, who is still with us, 
which work formed an important step in the way towards 
the present state of progress in electrical engineering. It 
was at а lecture іп 1847 that Mr. Staite said: “Much as 
steam has accomplished for the civilisation of mankind, 
electricity is probably destined to do more. With even 
our present limited knowledge, the inventive genius of 
man has succeeded in applying it to a vast number of 
useful purposes, such as its application to electrometallurgy, 
plating and engraving, electric blasting, electric clocks, 
and the then crowning triumph—the electric telegraph.” 
And who shall say,” he continued, “ that in the coming age 
electricity will not be the universal motive power—the 
great propeller? Who shall presume to limit its useful 
application to agriculture, commerce, and the arts of life? 
when its all-pervading essence is better understood, and 
its tremendous powers are brought more fully under the 
control of the human will.” 


CORRESPONDENCE. 


** One man’s word is no man’s word, 
Justice needs that both be heard.” 


THE NERNST LAMP. 


Sir,—Being particularly interested in the Nernst lamp, 
as nO doubt are many more of your readers, I have enclosed 


^ 


a drawing of the cut-out arrangement. This is as per 
latest pattern, and is common to both alternating and direct 
current lamps. The burner and heating coil in the lamps 
for alternating current are rather longer and thinner than 
in those for direct current. In the figure base is of 
porcelain, fittings are of brass, the soft iron electromagnet 
and its armature are black. Bobbin is wound with very 
#пе wire. 

Current enters at + terminal and divides at screw holding 
spring and armature ; one part goes through magnet bobbin, 
outer part ef socket holder, iron resistance, centre contact, 
burner, to negative terminal; other part goes through 
spring and armature, platinum contacts, heating coil, to 
negative terminal. (Note that serew holding piece with 


THE ELECTRICAL ENGINEER, AUGUST 29, 1902. 30% 


— —— a „ъз — — 


platinum contact is distinct from screw on outer of 
socket holder; it is about zin. below it.) When burner 
is hot enough, sufficient current passes to pull over armature 
and break contact; the whole current then passes through 
burner. I have found the lamps burn very satisfactorily, 
but have been informed that after a time the heating coil 
fails to do its duty. Perhaps some of your readers may 
favour us with their experience.— Yours, etc., M. M 


WIRELESS TELEGRAPHY. 


Six, —In the number for the 22nd inst. of the Electrical 
Engineer you reproduce an article from the Scientific 
American describing the new installation of wireless tele- 
graphy which Marconi has arranged at Cape Breton, in 
America, in view of his Transatlantic trials. Without 
wishing to detract from the value of the great work of my 
young and illustrious compatriot Marconi, of whom I am a 

eat admirer, and who has only too many seeking to 

iminish his credit, I may be allowed to remark that the 
antenne which Marconi proposes to instal and to try at 
Cape Breton—that is to say, an inverted cone or pyramid 
of wires—are those which I employed in my wireless tele- 
graphy experimenta between Brussels, Malines, and Antwerp 
on Dec. 15, 1900, and March 23, 1901. The apparatus 
was described in the Elertricul Engineer of July 12 and 19, 
1901, the arrangement being indicated in Fig. 24. Precisely 
the same antenne were afterwards adopted by Mr. Ducretet, 
of Paris, who, in his notes published September and October, 
1901, remarks that he had obtained remarkable results with 
these antennw.— Y ours, ete. EMILE GUARINI. 

Brussels, Aug. 24, 1902. 


ROYAL VISIT TO THE ISLE OF MAN. 


SIR, —It may interest your numerous readers to learn that 
during the visit of their Most Gracious Majesties to the 
Isle of Man, the Royal party, including the King, Queen, 
Princess Victoria, and the Portuguese Ambassador, travelled 
by saloon car over the lines of the Isle of Man electric 
tramways from Douglas to Ramsey, a distance of 18 miles, 
the journey oecupying one hour. The King and his party 
were much struck with the beauty of the scenery through 
which they passed, and with the splendid reception 
accorded to them by the thousands of people assembled at 
the various stations and along the route. 

The Royal car was artistically decorated, and was under 
the charge of, and driven by, Mr. Frank Edmondson, the 
chief engineer of the company. 

I am under the impression that in the British Isles this 
is the first occasion on which his Majesty the King has 
made use of an electric line as a means of locomotion, and 
it is therefore of immense importance to the electrical 
industry in general. 

Perhaps you will verify this.— Yours, ete., 

OswALD R. EDMONDSON. 


Douglas, Isle of Man, Aug. 26, 1902. 


FORTHCOMING EVENTS. 


Turspay, Sept. 2. 
Prem and Steel Institute.— Annual meeting at Dusseldorf., 


The following fixtures for meetings have also been made : 
емее British Carriage Manufacturers.—Sept. 9-11, 
xford. 

Sanitary Institute.—Sept. 9-15, congress, Manchester. 
health exhibition. 

British Association.—Mceting at Belfast commences Sept. 10. 

Municipal and County Engineers.— District mectingx. Midland: 
Sept. 27, West Bromwich. Eastern: Oct. 25, King’s Lynn. 
Yorkshire: Sept. 13, Shipley. Home: September or October, 
Aldershot. 

Municipal Officers’ Association.— District meetings at Birmingham, 
Liverpool, and Newcastle are being arranged. 


— — 


Battle Abbey. Tlio Abbey is now being renovated, and will bs 
fitted up with electric light. 


Sept. 9-27, 


THE “NEWTON” TRAMCAR GUARD. 


—— 


The * Newton” lifeguard (Fig. 1) for electric tramcars com- 
prisesatubular iron framework, covered with wirenetting, and 
is supported by pivots which work in standards bolted to the 
pilot board. At the reir end of the frame there are counter 
balancing weights which are adjustable, so that the front 
end of the guard can be raised or depressed as desired. 
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Fic. 1.— The Newton Tram«aar Lifeguard. 


The front end is furnished with a number of loose wood 
bobbins or small rollers, and meet the obstacle in the 
way. Underneach this end there are also steel rollers, 
that come upon the rails, and run along smoothly, keep- 
ing the wood rollers elear of the roadway: therefore, 
any body or obstacle in the track touching these wood 
rollers will depress the guard, and the forward motion of 
the ear will force them under the obstacle and roll it on 
to the netting, where it will be retained until taken off. 
This action is without the assistance of gate or the motor- 
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can preserve his presence of mind, as he could drop the 
guard immediately and pull up his car afterwards, the 
body or whatever it was picked up being carried along 
until taken off. Under numerous trials it has never failed, 
and the late manager of the Southport Corporation tram- 
ways, Mr. R. J. Wilton, bears this out, the trials taking 
place in his presence. 

Again, there is a gate appliance (Fig. 2) added——i.e., a light 
iron frame reaching nearly to the ground, and swinging loose 
on а shaft connected to the gate working on hinges. 
There is a cam, which when the gate is pushed inwards 
presses against a loose hinged plate connected by a rod to 
the upright portion of the framework at the back of the 
guard and pulls this end forward, bringing the front end 
to the rails, as described before. This action is exceedingly 
quick, the gate moving inwards only 3in., or 22}дер., 
accomplishes its work, and then swings up clear out of the 
way of the object. 

There are also fixed to the underpart of the platform of 
the cars bracket arms with rollers, that come in contact 
with plates fastened to the upright end of the guard. The 
overcrowding of the rear end of the platform of a car will 
bring these brackets at the front end of the car in contact 
with these plates on the front guard, consequently pushing 
the guard towards the ground. 

The gate being attached to the body of the car would, 
under these circumstances, rise above its usual height, and 
would probably allow a child to get underneath, but the 
guard being depressed (as stated above) would pick it up. 
The rising of the gate and guard has been the greatest 
difficulty in this line tramway managers have had to con- 
tend against. This is now obviated by the above appliance, 
and can only be adopted to the “Newton guard, owing to 
the gate nof being attached in any way to the guard. The 
gate can be swung up and tied, and still the motorman 
can work the guard as usual. 

The Southport Corporation Tramways Committee have 
allowed a car to be fitted up with this * Newton " guard. 
It has now been running three months, and working most 
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Ес. 2. —Details of the Newton Tramcar Lifeguard. 


man. Оп the platform of the car there is a pedal 
arrangement, whereby the motorman can bring the guard 
down to the rails at will by simply pressing a button 
with his foot, and upon lifting his foot the guard, by its 
counterbalance, resumes its normal position—that is, if 
there is no weight upon the guard. 

The action of this mechanism is a bell lever pulling a 
chain over pulleys and lifting the counterweight from its 
seating, this weight being about 9lb., and could be added 
to or reduced as found desired. This is a most certain 
action should the motorman see any object in the way, and 


satisfactorily, and is awaiting the decision of the inspecting 
officer of the Board of Trade. The picking up of a 
dummy with arm extended in front, facing the car, the 
guard where dropped by the motorman, accomplished 
with the greatest ease. This position managers of tram- 
ways consider the most difficult test, the arm being the 
first to come in contact with guard. 

The Newton" guard seems a sound and lasting 
mechanical appliance. It is adjustable, the parts are inter- 
changeable, and there are no springs or catches of any 
description to get out of order. 


THE ELECTRICAL ENGINEER, AUGUST 29, 1902. 909 


THE ELECTRIC THIRD RAIL.* 
BY W. B. POTTER. 


The third rail as a mears of conducting current to the 
car i8 а simple, unobtrusive method, easily installed, and 
inexpensive to maintain. In yards and terminals, and for 
high-speed or heavy service, it is generally preferable to 
the overhead trolley, the absence of superstructure and its 
large section both for conducting and collecting the current 
making it particularly suitable. While in some cases there 
may be no objection to the installation without a protection, 
there are places where a guard or protection is advisable as 


Fic. 1. — Contact Shoe entering Protected Third Rail. 


& safeguard to employés and others from accidental contact, 
or the liability of being burned by short-circuits caused by 
careless handling of track tools. It is especially desirable 
that this guard be of such form as to protect the third rail 
from ice and sleet, as ice on the top of the third rail is a 
very troublesome feature and difficult to remove. 


Top of third гой i5 x'above top of running гей 
Fic. 2. — Plan and Elevations of Contact and Protected Third Rail. 


The third-rail protection which is here described is 
simple in construction and very effective for every purpose 
for which protection is needed. The protection consists 
of а channel iron (Figs. 1 and 2) or plank supported by 
brackets directly over and about 2in. above the third rail, 
as shown in cuts of end view and side elevation. A slight 


Е From the Street. Railway Journal, 


— 


gap is left between the ends of each length of the protec- 
tion when of metal to separate them electrically. As it is 
often essential that steam locomotives should run over the 
game tracks, the distance ап 1 height from the running rail 
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Fig, 3. — Suggested Sections of Third Rail and Channel Iron Protection. 


as shown is recommended, as providing the necessary 
clearance for even the large low-pressure cylinders of com- 
pound steam locomotives. The centre of the third rail is 
28in. from the gauge line, and the top 3in. above the top 
of the running rail. It is not advisable to locate the third 
rail lower than 3in. below the top of the track rail, for if 
lower, the contact shoe, which ordinarily drops lin. lower 
than the third rail, would be in danger of touching the 
track rails at frogs and switches, causing a short-circuit. 


The third rail being so low, and the maximum distance to 
ground being desirable for insulation, it is advantageous to 
use a section giving the maximum conductivity. There 
being no special advantage in using the standard 
T rail section, a rectangular section with rounded top 
(Fig. 3) is recommended. This section is convenient to 
bend and bond, and can easily be aligned by fishplate on 
the bottom. 

It is advisable to use a special composition of rail, con- 
taining a relatively small amount of carbon and manganese, 
in order to obtain high electric conductivity. The main 
consideration with steel rails for ordinary use is to obtain 
long life in service, and they are usually made as hard as 
is consistent with the toughness necessary to withstand 
shocks and strains, while in a third rail there are no 
strains, and the wear amounts to practically nothing. 
Manganese appears to be the element most affecting the 
conductivity, carbon being next. The resistance of an 
ordinary track rail high in carbon and manganese will 
often be found to be 12 or 13 times that of copper for the 
same section. The following composition for a third rail 


310 


is suggested as not being difficult to obtain commercially, 
while providing a reasonably high conductivity: carbon 
not to exceed 12 рег cent.; manganese not to 
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the distance from top of third rail to top of track rail, and 
column B the distance from track gauge line to centre of 
third rail : 


exceed 15 per cent.; phosphorus, not to exceed 10 per — A. B. 
cent.; sulphur, not to exceed 5 per cent. The electrical 3 e e сазо нне Me 28in. 
eonduetivity of а third rail of this composition will be | Met. X est Side Mevated, Chicago .............. zin... 20gin. 
Lake Street Elevated, Chicago 64in. . gin. 

about 60 per cent. higher than that of an ordinary running | South Side Elevated, Chicago . . . . ö iin. 20 bin 
rail of the same cross-section—that is, a third rail of this . етей, 0 ioago ............... 64in. 20jin. 
special composition would weigh only 63 per cent. of a rooklyn Eleva rooklyn .................. - бш. 221in 
track rail of ordinary composition for the same conduc- Manhattan Elevated, New York Josse Бие Тїїп. 201in. 
Albany and Hudson, Ern N біп. 27in. 
tivity, and would have about 7:5 times the resistance of | Boston Elevated, Boston ........................... 6in. 20jin. 
eopper. Aurora, Elgin, and Chicago, Illinois 6fin. 20gin. 
he third-rail insulator here shown is a block of wood | Columbus, Buckeye Lake, and fell. Ot Ohio.. бір. Zlin. 

or vitreous material (Fig. 4) with a slot in the top into Columbus, Louden, and Springfield, Ohio ..... n дн 
which the third rail is laid, no clamps or bolts being N. V., N. H., and H. R. R., Connecticut ...... gin. centre 
required to hold the rail in place. The third-rail shoe | Central London, England ........................... ljin centre 
used with this form of protected third rail is a plate of | Paris-Orleans, France n zin. 25jin. 
east iron hinged at the point of support and carried by Gallarate, Italy ————Á ——M—— Thin. 26fin. 


Local conditions may in many cases influence the location, 


brackets adjustable for height to allow for wear of the 
but the ultimate advantage in the interchange of service 


wheels. These brackets are bolted to an insulating timber 
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attached to the truck journal boxes. A guard or protection 
of wood may be placed over the shoe and support, preventing 
accidental contact with the shoe on the side opposite the 
third rail. This form of protected third rail (Fig. 5) as 
installed on the yard and tracks of the General Electric 
Railroad has been operated with marked success during the 
last winter, with less trouble from sleet and snow than 
previously experienced with any other form of third rail 
tried. The protected third rail, as with the ordinary form 
of exposed rail, is located on either side of the track as 
convenient, gaps in the continuity being necessary as 
switches and crossing. Each car is equipped with four 


5. — View of Collecting Shoe. 


shoes, one midway each side of both trucks. [n specially 
complicated slip switches it may be found difficult to locate 
the third rail, so that the gap may be spanned by the shoes, 
and in such cases а short length of rail or wire may be 
installed overhead, a length of about 50ft. being generally 
sufficient. Current from this overhead section may be 
selected by a low pantagraph shoe mounted on top of 
the car. 

The location of the third rail with reference to the track 
rails is a detail deserving careful consideration. Uniformity 
in this respect is as desirable as any standard, particularly 
if cars of different companies are likely to operate over 
each other's lines. Some of the variations in third rail 
location are shown by the following partial list of third- 
rail installations, which include some of the most interest- 
ing examples in this country and abroad. Column A gives 


is such as to warrant the early adoption of what may at 
least be called the standard location for a third rail. The 
cost of a protection for the third rail will vary, depending 
upon the material or weight of channel used and the 
price per ton. The cost of the eonductor rail would also 
depend upon its weight and price per ton. The author's 
estimate cf the cost of one mile of single track of protected 
third rail la d complete is £908, including the bonding of 
the track to act as return. 


ELECTRIC LIGHTING OF LARGE OFFICE BLOCKS. 


In the present day, when the price of electric energy is 
eomparatively cheap, it is not uncommon to find that 
current required for the lighting of large blocks of build- 
ings in London is taken from the electric street mains. Ап 
important addition to an already very large installation is 
that of the new “ Westinghouse " Building and its annexe, 
comprising part of the Law Land Company's estate. The 
puree consists of seven floors and basement, each floor 
being designed for about 14 rooms. Three-wire service 
mains are brought into the building by the Charing Cross 
and Strand Electricity Supply Corporation, the supply 
being by continuous current at a pressure of 200 volts at 
the lamps. The three-wire system only extends to the 
main fuse box, this being of the triple-pole type. 

An independent 100-volt service (two wire) is also 
brought into the building for feeding a special circuit for 
the supply of current to clectric radiators, and also to a 
number of the arc lamps of the Westinghouse Company. 
The meters used are of the Aron type. The main distribu- 
tion board is of enamelled slate, mounted in a massive teak 
frame, and provides for a separate circuit to each floor of 
the building, each circuit being controlled by double-pole 
fuses and single-pole chopper-type switch From this main 
board a separate circuit 1» run to each of the local distribu- 
tion boards for supplying the various floors through the 
double-pole bridge-type fuses. These sub-mains are run 
singly in sepirate Simplex tubes, and direct from tho main 
board to their respective sub-main boards. All lamp circuita 
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аге run back direct to a distribution board, no fuses being 
employed locally. The maximum number of incandescent 
lamps supplied from any sub-circuit is eight, and with few 
exceptions every lamp is furnished with a separate switch. 
The wiring is carried out in Simplex brazed tube, all the 
tubes being fixed in position as the building work pro- 
ceeded and the wires drawn in afterwards. “ Westing- 
house " Building contains upwards of 700 lights, together 
with a very elaborate and extensive system of electric bells 
for tenants and services, gas fire points, speaking-tubes, etc. 
The total number of lamps on the estate now supplied is 
estimated at about 5,000. 

The whole of the work has been done under the super- 
vision of Mr. Frederic Н. Taylor, A. M. I. E. E., of 14, 
Victoria-street, S.W., the consulting engineer to the com- 
pany, and has been carried out by the electrical staff of 
the Law Land Company’s building department. 


eee 
TRADE NOTICES AND NOVELTIES. 


Continuous-Current Dynamos. 


The Lahmeyer Electrical Company, Limited, 109-111, New 
Oxford-street, London, W. O., have just issued an illustrated 
description of their oontinuous-current dynamos for direct 
coupling, which is well worth perusing. We reproduce herewith 
the first two illustrations contained in the description, Fig. 1 
showing the general appearance of one of the firm’s contin uous- 
ourrent machines for direct coupling, and Fig. 2 a section of 


Fie. 1. 


the same. In designing these machines great care is taken, we 
are told, in calculating all the different portions to obtain a safe 
working, and in the construction special care is taken to obtain 
no sparking, low temperature rise, and small brush displaoe- 
ment. By suitable arrangement of the provisions for ventila- 
tion, the temperature rise is kept low, this not exceeding 
70deg. F. after six hours’ full-load ran. The armatures are all 
drum wound. In the case of large size machines, the winding 
consists of flat copper rods, the ooils being bent out of one 
piece, thus avoiding any danger of breakdown in the coil owing 
to a faulty joint, connections only being required at the com- 
mutator. Where there is апу advantage to be obtained, the 
coils are former-wound with wire. But whether bars or 
former-wound wire coils are used, they are fixed in slots on 
the periphery of the armature. The commutators are built so 
as to allow separate segments to be taken out without disturbing 
the rest of the eommutator. Carbon brushes are used for all 
normal voltage machines. The brush rockers are of a simple 
and safe kind, it being impossible for vibration—causing 
spsrking—to be set up in them. The rocker is either fixed on 
& projecting sleeve from the bearing, or, in the case of machines 
having a large diameter, on the field frame. The collecting 
bars are embedded in a girder-shaped cast-iron ring, and 
thoroughly insulated, making it impossible to effect a short- 
circuit across these bars. The brush-holder spindles are con- 
nected alternately to the left or right collecting bar, the 
Spindles, in passing through the iron, being insulated by means 
of stabilit. Further particulars of these well-designed machines 
will be found in the description in question, together with full 
illustrations. Careful design and workmanship may be said 
to have been primarily responsible for the great reputation 
which Lahmeyer machines have won on the Oontinent and 


elsewhere. This reputation is calculated to alone serve as 
guarantee for their excellence. 


Mechanical Stokers and Conveying Plant. 


We have received from Meesrs. T. and T. Vicars, 20, Backlers- 
bury, London, E.C., a оору of a booklet dealing with their 
patent stokers and conveying plant. It contains numerous 
excellent elevations and sections, from which the action of the 
stokers can be seen at a glance ; also a number of views of 
boiler plants equipped with the firm’s stokers, showing the 
modifications which they undergo to suit them to different types 
of boilere. The many advantages resulting from improved 
mechanical methods of handling fuel are touched upon in the 
text. Some useful hints to steam users are also given, the 
importance of gas analysis being emphasised, as it enables one 
to judge whether coal is being burnt in the best manner when 
boilers are running under ordinary working conditions, and is 
an excellent check on the firemen. As regards conveying plant, 
we gather that Messrs. Vicars find the worm and belt types 

ive the best resulte, the worm for actually feeding the coal 

nto the hoppers of the stokers and for dealing with 
ashes, and the belt for carrying ooal long distances, or 
for bunkering the same. Full specifications are included ; 
also а quantity of data in tabular form calculated to be 
of use to steam users. To indicate the extent of the 
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favour with which the Vicars type of stoker is meeting, it is 
only necessary, in conclusion, to append the following list of 
orders which the firm have, among others, on their books or 
are just about completing : Great Northern and City Railway, 
20 machines; Aston Manor electric lighting station, 10 
machines ; Dudley electric lighting station, four machines 
(repeat order); Cardiff electric lighting station, 14 machines 
with conveying plant (worm type); Nottingham electric 
lighting station, 16 machines with conveying plant 
(worm and belt type); Liverpool Overhead Railway, two 
machines with conveying plant (worm type, repeat order); 
British Insulated Wire Company’s works, two machines (repeat 
order); Bristol waterworks, 12 machines with conveying 
plant (worm type); Stobhill asylum, 10 machines; North 
British Rubber Company, 10 machines (repeat order), with 
conveying plant (worm type); Portsmouth electric lighting 
atation, eight machines, fifth repeat order, with conveying plant 
(belt type) ; Antwerp trams, 12 machines with conveying plant 
(worm type); Plymouth electricity station, four machines 
(second repeat order); Fulham electric lighting station, six 
machines (repeat order). 
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Catalogues Received. 


From the British Thomson-Houston Company, Limited, 
Rugby, we have received copies of three recently-issued 
pamphlets. The first of them, No. 130, which supersedes 
pamphlet 107, dated Aug. 25, 1901, deals with the firm's type 
C E slow and moderate s motors ; the second, No. 151, 
with air compressors of the Reavell patented duplex type, 
driven by B.T.-H. O E motors ; and the third, No. 152, which 
supersedes pamphlet No. 51, issued Nov. 15, 1899, with the 
firm's G E=58 type traction motor. 


Messrs. Benham and Froud, Limited, Chandos Works, 
Chandos-street, London, W. C., have issued a new catalogue of 
electric light fittings. Illustrations of about 150 selected designs 
are given, some of them being highly artistic in conception. 
Church fittings are dealt with separately. 


From Mesers. Johnson and Phillips, Old Charlton, Kent, 
we have received copies of their new price-lists E M, P M, 
and Н W. The first of these lists deals with electromagnetic 
ammeters and voltmeters in iron cases for continuous aud alter- 
nating currents, the second with permanent-magnet moving- 
coil ammeters and voltmeters in iron cases, and the third with 
hot-wire ammeters and voltmeters switchboard and portable 
types. 


The ‘‘ General” Electrical Progress Sheet No. 41, just issued 
by the General Electric Company, Limited, Queen Victoria- 
street, London, E.C., illustrates the ‘‘ Adelphi” D.P. motor 
switch suitable for circuits up to 500 volts, a new type of bayonet 
switch lamp-holder for circuits up to 250 volts, the Combat 
intercommunication telephone, and several new patterns in 
glass shades, cord pendants, etc. From the same firm we have 
a circular describing Wood's patent improved combined water- 
cart, rail-cleaner, and snow-sweeper for electric tramways ; also 
a paragraph relating to the new works erected by the firm at 


Witton, near Birmingham, for the manufacture of electric light 
carbons. 


Messrs. Rosling and Fynn, Limited, Trafalgar Works, 
Thornbury, Bradford, have sent us a copy of their new list of 
standard motors and generators. 


GLASGOW ELECTRICITY ACCOUNTS. 


From the accounts of the Glasgow Corporation elec. 
tricity department for the year ended May 31, 1902, it 
appears that the total exponditure on capital account 
amounts to £962,726. Abstracts of the revenue account, 
general balance-sheet, etc., are given herewith. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. в. d. 
Coal or other fuel £15,550 12 8 
Oil, waste, water, and stores ......... 1918 6 6 
Salaries of superintendents at works 225 0 0 
Wages at generating stations ......... 6,871 2 6 
Carting account 456 5 2 
Repairs and maintenance ........ ... 5,091 8 8 
28,112 13 6 
Distribution of Electricity. 
Repairs, etc., of mains, cables, etc... 6,672 13 2 
Repairs, etc., of meters, etc. ......... 1,070 13 10 
Salaries of surveyors..................... 1,090 9 8 
— — — 8,855 16 8 
Attending and repairing public lamps .................. 2,900 9 1 
Rents, Rates, and Taxes. 
Rents and feu duties................. . 1416 4 1 
Kates, taxes, and assessments......... 4,562 6 7 
—-—— 5,978 10 8 
Management Ex penses. 
Salaries—Engineer's department. 2,360 7 9 
Treasurer's department ..... ......... 1070 0 0 
General establishment charges ...... 1,652 15 9 
Stationery, printing. advertising, eto. 1,126 16 4 
—— — 6,209 19 10 
51,441 9 9 
Special charges рен telis 5,085 10 0 
54,524 19 9 
Depreciation on works, ete. .. .............. ............ 11,430 16 3 
, £65,955 16 0 
Balance carried to profit and loss account... . 57,984 10 1 
£105,940 6 1 
Cr. £ 8. d. 
Sale of current per meter q 97,050 12 9 
Pn tU ioa t seater 6,889 15 4 
£103,940 6 1 


Dr. GENERAL BALANCE-SHEET. £ s. d. 
Capital account—amount received 0 


. 1,017,000 0 
ir... wm 36, 768 11 11 
Accounts due to sundry tradesmen and others 7,895 18 10 

21, 061, 662 10 9 

Cr. £ s. d. 
Capital account amount expended for works 962,726 19 2 
Outstanding revenue assets .............................. 13,957 2 7 
Stocks on ПЕВ oec ðò нанео 38,187 4 3 
Balance in bank ............................................. 2,719 511 
Sinking fund (invested) .................................... 56,768 11 11 
Suspense account... .. . 7,505 6 11 


£1,061,662 10 9 
STATEMENT OF ELECTRICITY GIN ERATE D, SOLD, ETC. 


Quantity generated in B. T. units .............................. 11,122,606 
Private consumers ............ 8,384,6 | 

Quantity sold? Public lamps .................. 884,839 9,282,043 
By соп{гас&..................... 12, 

Quantity used on works .......................................... 829,713 

Total quantity accounted for .................................... 10,111,756 

Quantity not accounted for ........................... es 1,010,850 

Number of consumeee ee . 5,574 

Number of public lampbprd̃ 4 500 

Total maximum supply demanded (kilowatts)............... 15,722 


WEST BROMWICH ELECTRICITY ACCOUNTS. 


Abstracts are given herewith of the revenue account, 
eneral balance-sheet, etc., recently issued by the West 
Bromwich Corporation electricity department for the year 
ended March 31, 1902. The total expenditure on capital 
account to that date amounted to £27,596. 


Dr. REVENUE ACCOUNT. £ в. d. 
Coal ov Other Mel . uaa 258 15 0 
Oil, waste, water, and engine-room stores . 89 14 4 
Wages at generating station ................................ 111 0 5 
Repairs and maintenance of buildings, plant, etc. ...... 45 10 11 
Repairs and maintenance and renewals of mains......... 917 5 
Repairs and maintenance of meters and inspection...... 8 O 5 
Repairs and maintenance of free wiring installation 915 8 
Rll. ͤ кар ЕКЕ НИ ИЕ AE ЕЗ 6 8 5 
Hates and , ]¾ 8 95 15 9 
Salarics—Engineer’s department 250 0 0 
Accountants department ............ 94 15 9 
Stationery, printing, апа general establishment 

Sars ⁰ 101 8 11 
Iusurng ess Pato но ax didt 9 6 4 
Law expenses and stamp duty ге £30,000 loan 92 10 6 
Bank commission %%% 14 6 10 
Interest paid and accrued on loans . q 955 12 7 

£2,110 10 11 

Cr. £ s. d. 
Sale of current for lighting and power ..................... 680 16 1 
Lamps, carbons, globes, ete. ................................. 21 8 2 
Bent oL Iari а y А Оа 4 15 2 

706 17 8 
Balance, being deficit ã . 1,405 15 5 


£2,110 10 11 
GENERAL BALANCE-SHEET. i 


Dr. Liabilities. £ 


s. d. 
Capital account—amouut received————— . . . 40,000 0 0 
Sundry creditors for goods supplied and work done ... 2,181 0 7 
Amount due for wages, March 31, 1902  .................. 434 
Interest accrued and unpaid, March 31, 1902 ............ 322 2 4 
£352,507 6 3 
Cr. Assets. £ s. d. 
Amount expended for works 27,596 "7 7 
Stocks on hand, March 31, 1902 ........................... 1,592 0 9 
Sundry debtors for current supplied ........................ 555 9 8 
Other debtors sd kE nh bea aloes EPOR Dt tered 571 7 7 
Balance due to Electricity Committee on free wiring 
rr. е КЫЙКЫ аыр cakes 1,039 710 
Cash i DADE "m 145 19 7 
Cashi ta Dant iue ec аиа ERE анау наои 500 
Revenue account —deficiency to March 351, 1902 ........ 1,405 15 3 
£52,507 6 5 
STATEMENT ОР ELEorriciry GENERATED, SOLD, ETC, 
Quantity gencrated in В.Т. ипиз.................................. 79.772 
; f Publie lamps 88 1,641 
Quantity sold Private consumers by meter............ 61'283 ) 92,094 
Quantity used m e. 5,050 
Total quantity accounted for .............. ———ᷣ—U LI 65,944 
Quantity not accounted for.. .............. ... ———— € 13,828 


Total maximum supply demanded (kilowatts)..................... 
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MANCHESTER ELECTRICITY ACCOUNTS. 


From the accounts of the Manchester Corporation elec- 
tricity department for the year ended March 31, 1902, 
it appears that the total expenditure on capital account 
amounts to £1,164,509. Abstracts of the revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, etc., are appended. 


REVENUE Ассосхт. 


Dr. Generation of Electricity. £ s.d. 
/// 218,092 14 6 
Oil, waste, water, and stores 3,919 12 10 
Бапов rooted АН eie ed 685 18 8 
Wages at generating stations 5,266 12 8 
Repairs, etc., of buildings and plant 7,940 19 6 
Maintenance of lamps, etc., in station 286 10 8 
— — 36,192 8 10 
Distribution of Electricity. 
((/ / ыыра а ae!) отме 2,499 12 11 
SUdrieég. eec дЕн ыйын 584 1 1 
Repairs, etc., of mains, etc. ......... 11,575 1 0 
| — — 14,256 15 0 
Rents, Rates, and Taxes. : 
Ghief entis 479 14 2 
Rents of sub. stations and offices ... 798 15 0 
Rent of telephones .. ..... ............ 8014 5 
Rates "c 5625 0 8 
Income tax ........................... 798 7 10 
— —— 7,782 10 1 
Management Expenses. 
Salaries—Enyineer’s department. 35,858 2 11 
Secretary's department ............... 5,320 9 10 
Stationery, printing, and advertising 1,977 7 11 
General establishment charges 1,825 9 0 
——— 12,981 9 8 
Law and parliamentary charges 1,1799 9 0 
Special charges—insurances, etc. ................ ОЕ 1,557 13 10 
Amount written off for bad debts ........................ 104 11 10 
74,054 18 3 
Balance carried to net revenue account 60,407 15 2 
£134,462 13 5 
Cr. £ s. d. 
Sales of current per mete e 155,785 3 11 
Public lighting eese HN ONE 917 15 4 
Rental of nete... 8 289 12 11 
Cottage rent! osa ert E ness 70 3 5 
£154,462 15 5 
GENERAL BALANCE-SHEET. | 
Liabilities. £ s, 4. 
Mortgage debt -loans as per capital account.. 1,020,444 8 4 
Amount owing to bankers ........... ...... ............. 44,689 15 2 
Sundry creditors i. ss ad le оа ER 68, 50 15 4 


1,133,414 16 10 


Amount at credit of reserve fund ........................ 16,540 14 7 
z 92,856 11 8 
£1,242,612 3 1 

n Outlay and Assets. £ s. d. 
Amount expended as per capital account 1,164,307 3 8 
Stocks on hand......................- seen 7,928 11 3 
Cash in hands of treasure r . 1.785 15 3 
Reserve fund investment ees 16,540 14 7 
Sünde gehts 88 51,291 2 8 
Law and parliamentary charge 960 17 8 


| £1,242,012 3 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in В.Т. units .............................. 12,697,590 
Private consumers ............ 8,512,189 | 

Quantity sold? Public lamps .................. 48,120 , 10, 502, 299 
Traction. 1.951,990 

Quantity used on workkk s а. 1,016,641 

Total quantity accounted for... 11,518,940 

Quantity used in distribution sees 1.178,650 

Number of public lampbfd w wꝛꝛ . 29 

Total maximum supply demanded (watts) ......... 9,142,000 


NEW COMPANIES REGISTERED. 


Dublin and Slane Tramway Company, Limited.—Capital, 
£1,000. Object: to obtain concessions under the orders of the Lord- 
Lieutenant in Council for running systems of electric, steam, or oil 
tramways from Dublin to Slane, Garrisstown, and other places. 

Slough and Datchet Electric Supply Company, Limited.— 
Capital, £50,000. Object: to carry on at Slough and elsewhere the 
business of an eleetric light and power company, ete. 

Calvert's Motor Company, Limited.—Capital, £5,000. Objects : 
to acquire and carry on tlie business of an electrical and motor engi- 
neer of С. Calvert at 8-9, Kingsland-passage and at 487, Kingsland- 
road, N., etc. 


author. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in in‘) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
The matter must be written on one side only of 


the paper. Questions may be sent at any time. 


QUESTIONS. | 

511. I recently saw а rotary converter with a device for steadying and 
controlling speed within certain limits. This was designated a 
‘*teaver,” but I can find no account of it. Can any render please 
explain -F. Р. 8. | 

512. Describe what you consider the best system of. engine-room 
telegraph worked by electricity, such as is used on board. ship.— 
Р. T. 


ANSWERS. 
Question No, 505. —Give the formule and principles on which solenoids 
are designed as uscd in arc lamps, cut-outs, etc. (series and shunt). 
Are they designed to give a certain pull in weight! What із the 
value of M. M. F., R, Н, and B in a coii, length 15cm., with close- 
fitting core 15cm. long. 2cm. diameter, wound with 48 turns, six 
layers deep, traversed by 10 amperes ! 

Best Answer to No. 505 (awarded 10s.).—The ‘actual 
amount of the pull which such a solenoid is required to 
give is seldom known with accuracy, as it usually depends 
on friction at joints or similar indefinite conditions. At 
the same time, no simple and exact rules exist for the 
calculation of plain solenoids to exert a given pull. It is, 
therefore, almost invariably the rule to base their design 
entirely on previous experimental results. As the final 
adjustment of the lamp or cut-out is always made by 
meai of springs or counterweights acting against the 
magnet, it is only necessary to ensure that the pull of the 
solenoid shall not fall below a certain minimum value, and 
any excess can easily be taken up in the adjustment. 


FiG. 1. 


When, as is often the case in cut-outs, the plain solenoid 
is replaced by a magnet in which the attracted armature is 
separated from the poles by air-gaps of definite area and 
length (Fig. 1), a fairly exact calculation of the number of 
ampere-turns required for a given pull can be made as 
follows: Let the areas of the two air-gaps, measured at 
right angles to the direction of the flux, be A, and A 
square inches respectively. Let their length measure 
parallel to the direction of the flux be Ii and /,. Let the 
flux density in the gaps be B, and B, C.G.S. lines per 
square inch respectively ; then the total pull on the arma. 
ture is given by the expression 
Pull ; / Bi N B, y? 8 

ull in pounds = ( 1 ) x A, +( 2 ) x Å, X 014, 

\ 1,000 1,000 pos 


and since the two air-gaps are in the same magnetic circuit 
the total flux in both must be the same, or B, A, = B, Aù. 
From these two expressions the necessary values of B, and 
B, for a given pull can be obtained. The number of ampere- 
turns required to pass the flux through the two air-gaps is 
(Bi Ii + B, lz) & 315. 
A small addition should be made to this number of 
ampere turns to allew for the iron core. The section 
of the iron core should be sufficient to carry a flux equal 
to B, A, or B, A, together with а certain amount of 
leakage—say, 15 to 30 per cent.—with a flux density not 
exceeding about 100,000 C.G.S. lines per square inch if 
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the core is of wrought iron or steel, or about 40,000 if it 
is of cast iron. nowing the number of ampere-turns 
required either by caleulation as above, or, in the case of & 
plain solenoid, by experiment, the winding can be decided 
as follows: If the coil is to be series wound for a current 
of C amperes the number of turns required is simply 
ampere-turns + C, and the size of the wire should be 
chosen to give а current density of from 1,000 to 2,000 
according to the depth of winding. The value of the 
current density should be checked by working out the 
number of watts per square inch of outer surface of the 
coil which should not exceed 5 to 75 watt per square 
inch. In the case of a shunt-wound coil the size of wire is 


N = 1°25 x 220 х 15 1,422. 
2:0 
Increase of lines of force = 364 in 2cm.; —182 in lem.; 
= 91 per centimetre. 
Е i ud = 529x91x6; Е dynes = strength of field 
x rate of inerease of field x susceptibility of material. 
К = 290 grm. 
Pull = IIb. 402. 
The current taken by the shunt coil should be very 
small, about “25 ampere. Coil supposed to be straight. 
M.M.F. = 125 S.C. 
= 1°25 x 48 х 10 


determined by the expression = 600. 
Mean length Ampere- н = 125 S.C 
00000077 x of ome turn x turns БЕС ү 
Area of wire in in inches required 1:25 x 48 x 10 
square inches Volts across the coil E 15 
ln this case the number of turns to be put on must be = 400. 
decided by a trial calculation, so as to give about 5 to 75 | (This formula is not strictly eorrect; the value of Н is 


watt per square inch of outer surface ef coil. 

With regard to the second part of the question, it is not 
possible to give definite values for the magnetic reluetance, 
R, the magnetising force, H, or the magnetico density, 
B, for such a solenoid, for its magnetic circuit is composed 


nearer 366). 
Permeability of iron taken as 500: 


R = — reluctance of iron 


partly of the iron core and partly of a very indefinite air 25 
circuit. ‘The density, B, varies at every part of the core, 1,800 
being a maximum at a point midway between the ends of = 001. 
the coil and gradually falling off towards theends. At the 1.275 “ ,juctance of air 
same time а knowledge of these quantities would be value- ? d(21-4) 
less in determining the pull. The M.M.F. of the solenoid 1.275 x15 34 
stated in ampere-turns is simply the total number of ^ 2x28 
ampere-turns on the eoil—viz.: 6 x 48 х 10 = 2,880 in 6,000 
this case. Stated in C.G.S. units, the M.M.F. is = Ola 34 
4T 
2.880 x 27 = 3,620.—Q. № = 18,000. 
10 B N 
Answer to No. 505 (awarded "7s. 6d.).—Pull in weight а 
is one of the main pointe in the design of these coils. The _ 18,000 


series coil strikes the arc and has to be strong enough to 
support the rods and carbons of the arc lamp. The shunt 
coil is designed so that when the D.P. across the arc is 
45 volta, its pull will be equal to that of the series coil. 

Rules and Formule for Design.—(1) Straight cores should 
be twice as long as the coil; (2) the coil should be about 
aix times its diameter. The mechanical force on the core 
is known when we know (1) the strength of the field; (2) 
the susceptibility of the material; (3) the rate at which 
the field varies in the direction of the motion. The strength 
of the field; let us take an example: current, 15 amperes ; 
length of solenoid, 15:24em. ; length of plunger, 20:52em.; 
core diameter, 1°50cm. ; core area, 1:96 square centimetres ; 
number of turns, 220; plunger, 6:98cm. from top, 13°55cm. 
inside solenoid. 


5 
= 6,000 through the core.—P. A. 


Answer to No. 505 (awarded 5s.).— Arc lamp cut-out 
and motor-starting solenoids are generally designed to 
have a certain number of ampere-turns on them.. This 
number of ampere-turns is generally found by experiment ; 
the winding must be of such a type that not more than 
one watt waste per 1:5 square inches of surface is obtained. 
This amount of surface is generally taken as the circum- 
ference of the outside of the winding, multiplied b the 
length of the winding. To find the waste watts, let D 
atand for inside diameter of winding of coil ; F, outside 
diameter of winding ; B, distance between insulation on 
flanges; S, number of spirals ; C, current passing through 
the winding ; R, resistance per unit length of wire. 


1:25 S.C. 
N = —_————______- + : 
h b. 1.2751 Mean turn te. 
DU ee: Oo) D+F_31416_ 8 
l 15:53 Total length = —— x N 
— = 001007 “006 = reluctance of iron core. 2 1 1 
1 22 i Resistance _D+F 51416, S, E 
2 = E. = 5:5 = reluctance of air space inside solenoid ‚ 2 1 1 1 
u,0, 196 Watt waste DE х 51416 х S R. C 
12/3] |, 1@7х 15:24 _ reluctance of air space Die cea X Tp 
d(21-d) 158 (30°48 — 1:58) | outaide solenoid. Area of surface = F x 3°1416 x B. 


Total reluctance = 3°926. 
N = 1°25 x 220 x 15 = 1,058. 


Having given the following partieulars for a motor- 
starting overload-type solenoid : D, lin. ; F,21in.; outside 
diameter of coil not to exceed 3in.; 1,500 ampere-turns 


Pl { Е 18 8 required on the coil, with a current of 10 amperes ; total 
f "d ö number of turns or spirals — 1,900. therefore S = 150. 
Then —. = ‘008. | 10 | 
| Ш 0 Assume a current density of 1,500 amperes per square inch 
2 225. aectional area of the wire. Area required — 15007 *066in., 
5 area = -002in. diameter = 15 S.W.G. Add '020in. for 
L=) covering, total diameter = 112in. 


; S per layer = 25 = 22 ; 
otal reluctance = 2:028. 112 
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Number of layers = 27 = 7; 


Depth of winding рег side = 112 х 7 = ‘784, вау 8; 
FZ 2х ‘8 +1 = 2:6іп.; 


Mean turn = 20+ 15 51416 = 5*65in. ; 


Total length = 5:65 x 150 = 847:5in., say 71ft. 

R per foot from table-book = :00122 ohm at 60deg. F. ; 
К of coil = 00122 x 71 = :08662 ohm; 

Watt waste = 08662 x 10 x 10 = 8:66 watts; 


Area of surface = 2:6 x 5:1416 x 2:5 == 20 42 square inches; 
so that 8:66 watts are lost for 20:42 square inches of 
surfaee, which is under one watt per 1:5іп. of surface. A 
fresh caleulation can now be made, using a smaller size of 
wire. If wound with 14 S. W. G., 10 watts will be lost, the 
coil now having a surface of 17:5 square inches, so that it 
now eomplies with all the particulars given.—C. G. 


Answer to No. 505 (awarded 5s.).—The principles on 
which the primary and secondary coils of electromagneti- 
cally controlled arc lamps are based depends, in the first 
place, upon the general mechanism—that is, on the size 
and weight of the several parts. 

Providing the lamps are exactly similar, then the 


ampere-turns on the secondary or shunt ooil in each lamp 


should be the same, also the ampere-turns on each primary 
coil. Then should the permeability of the iron cores in 
the lamps be the same, then the magnetic pull will be 
likewise. "Thus, after attending to the mechanism of the 
lamps as to weight, etc., the permeability of the iron to be 
employed should be either ascertained from tables as tested 
for, so that its saturation point can be found, and also the 
dimensions of the iron that are necessary for a given M.M.F. 
In regard to the mechanism of the lamps, in lamps such as 
the Brockie-Pell the top carbon-holder is weighted so that 
when out of action it deseends by gravity, and brings the 
carbon points into contact. Therefore, iha magnetomotive 
foree of the primary coil must be such as to overcome 
the extra weight attached to the carbon-holder and the 
brake arrangement, together with the greater weight of 
the positive carbon, and also the friction of the several 
роши of suspension, and the resistance of the air in that 
ash-pot, and the opposition offered by the secondary on 
account of the continued small current that passes during 
the working of the lamp. The weight of the iron cores in 
the lamp referred to need not be considered on account of 
being counterbalanced by the core in the secondary. Thus 
all the forces tending to bring the carbons together act in 
opposition to the magnetic pull due to the primary coil, 
whilst they act in favour of that set up by the secondary. 
Therefore, the magnetomotive force of the secondary 
should not be so great, which, providing the pressure of 
the circuit in which the lamps are to be worked is known, 
determines what the relative resistance the primary and 
secondary should be. In regard to the cut-outs, these 
cannot considered much more than simply auto- 
matic, being put in action mechanically by the 
descent of the iron core from the coil on the circuit 
being broken, by the action of which the current is 
shunted away from the lamp. The magnetic pull set up b 
а very few turns, which is wound on the limb of this ali 
electromagnet, is all that is necessary to overcome a weak 
spiral spring. So that the principle resolves itself into a 
divided circuit of three branches—that of the primary, 
secondary, and the resistance across the arc itself, whieh 
again may be resolved into two—that of primary and 
secondary. Thus, when the resistance of the arc, together 
with the primary, becomes nearly equal to that of the 
secon coil, the same current is passing through each 
circuit; but the shunt coil having over 4,000 turns, the 
magnetomotive force is almost equal to that set up by the 
pri when the carbon points are together, and it will 
be seen that the above, to & great extent, determines the 
length of the arc. 
aving approximately calculated the weight that the 
M.M.F. of the primary coil will have to overeome, the 
value of p, the permeability of the iron to be used as cores, 


-can be got from tables, after which we can decide on the 


value of induction, B, at which it would be safe to work 
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the iron of the cores so as to come below their saturation 
point ; then from this value of B the pull in pounds can be 
calculated thus: 

B?s 


87 х 453°6 x 981 
where s represents the cross-sectional area of the iron. 
In reference to the coil in question, the total number of 


lines, or flux, N = ае 
Then where C represents the strength of the current in 
gu T the total number of turns on the coil, the 
M. M. F. will be equal to 
41 CT 
10 
=1:257 x 10 x 288 = 3,620 = M. M. F. 
The magnetic resistance is obtained from the dimensions 
of the core, together with the value of у, thus: 


_1_ ZR 


= pounds, 


= 1257 х Cx Т 


Therefore, the total flux, N, 
M. M. F. 
R 3 
4т СТ 
10 
1 
8 * p 
The value of Н will vary with the density of the 
convolutions, or the number per unit length of solenoid. 
Therefore the value of H equals 
ат CT MMF. 
10x1 1 


= 9620 2041353. 
15 


= ЇЧ. 


Then, B =N =N =X, which can be caleulated when 
т 


8 
the value of » is known.—K. 


Question No. 506. —What is the action of the balancing rings on 
large traction generators, and how would you ascertain at which 
points to connect them up to the armature ; and if you happened 
to connect one up in the wrong place, what would be the result ! 

Answer to No. 506 (awarded 108.).— These balancing 
rings are employed on large multipolar generators, having 
parallel-coupled armatures for the purpose of ensuring 
that the different brushes of like sign shall contribute 
approximately equal currents to the circuit. In such 
generators it is found difficult, if not impossible, to make 
all the poles of equal magnetic strength, owing to unequal 
air-gaps, quality of steel, etc. Consequently the voltages 
existing between different + and — brushes are never quite 
equal, and, since all the brushes of gimilar sign are perma- 
nently connected together by the brush rings, these voltage 
differences are liable to give rise to large internal currents 
when the machine is running on open circuit, whilst when 
running on load they cause certain sets of brushes to do 
more and others less than their proper share This 
inequality of the brush currents in itself causes sparking, 
but a far more serious difficulty arises from the fact that as 
soon as a given part of the armature becomes overloaded 
its increased armature reaction tends to right matters again, 
but owing to the time lag between the armature current 
and its effect on the field, the current first rises too high 
and then falls too low for stability, and this alternate rise 
and fall is liable to go on, gradually increasing in violence, 
until а flash-over occurs at the brushes or until the vibration 
set up in the magnets wrecks the machine. 

By providing internal eross-connections in the armature 
winding to aid the brush rings in carrying the balancing 
currents, it is found possible to prevent this violent surg- 
ing, and at the same time keep the current practically 
equal in all the brushes (most of the balancing currents 
being carried by the cross-connections owing to their low 
resistance compared with that of the brushes). In order $e 
prevent these orose-connections carrying anything beyond 
the balaneing eurrente, they are so p as to conneet 
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points Оп the winding which would always be at equal 
potentials if the magnets were perfectly symmetrical. 
When some of the poles are stronger than others, a differ- 
ence of potential is set up between these points, and a 
current flows along the balancing connection. Such points 
are those which are similarly situated under poles of 
similar sign. Thus, in the case of a four-pole machine, 
each balancing ring would be connected to any two 
diametrically opposite points of the winding, and in a six- 
pole machine each ring would be connected to any three 
points, separated from one another by a third of a circle. 
It is usual to provide from three to ten of these rings. 
The greater the number the more perfect will the balancing 
be, and the smaller will the balancing current passing 
through any one portion of the armature be. 

The relative positions of the connections to different 
rings are of no great importance, though they should, 
naturally, be as nearly equally distributed around the 
armature as possible. Fig. 1 shows a six-pole machine 


N 
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fitted with four equalising rings. The connections to 
balancing rings are generally, for the sake of simplicity, 
made directly to the commutator plates or lugs. When 
the number of commutator plates is indivisible by half 
the number of poles of the machine, it becomes impossible 
to space out the different connections to a ring exactly 
equally—the span at some points must be greater by a 
plate or two than that at other points.. Thongh this is 
undesirable, it does not entirely prevent the use of balancing 
rings, so long as the error in span does not exceed one or 
two plates in 100, as the only effect is to increase the 
balancing current and to cause a certain amount of current 
to flow in the ring, even when the magnets are perfectly 
symmetrical. Exactly the same result is obtained when 
an error is made in one of the ring connections on a 
winding in which the commutator plates are divisibly by 
half the poles. If the error exceeds one or two plates 
in 100, the balancing current will be so much larger at one 
point on the armature than at others that it will make 
itself noticeable by a more or less violent vibration of the 
machine, due to the powerful effect of the large balancing 
eurrent on the different poles as it passes under them in 
succession.— . 


Answer to No. 506 (awarded 55.). — Balancing or 
equalising rings are fitted to multipolar dynamos in order 
that all brushes of the same sign may be kept at an equal 
potential. It is generally found impossible to make these 
large machines symmetrical ; this want of symmetry causes 
varying potentials at the brushes. Although the difference 
may be but slight, yet owing to the low resistance of the 
armature, the resulting currents may be large and give 
rise to sparking. The object of balancing rings is to 
carry these currents instead of allowing them to pass 
through the brushes. These rings are often placed at the 
back end of the armature connected to the bars of 
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armature winding, which are lengthened for that purpose. 
To ascertain where to connect the rings to armature wind- 
ing, divide the number of poles by 2. Thus, in the 
case of a six pole machine, each ring will have three connec- 
tions, each connection being an equal distance apart. 
Although we may say the points of connection subtend 
an angle of 360/5 = 12Cdeg., an armature winder would 
carefully eount the turns of the armature winding before 
connecting up. As to the number of rings used to carry 
out the system perfectly in a six-pole machine having 500 
sections, 500/5 = 100 balancing rings would be required; 
in practice, however, the number rarely exceeds four. The 
diagrammatie sketch shows connections of a balancing 
ring for a six-pole dynamo; black line is the correct 
position, dotted line shows faulty connection at 2. In this 
case, as the total Е.М.Е. of the machine is generated 
between each negative and positive brush, the bar at ~ 
would be at a lower potential that the normal, con- 
sequently currents would flow from the two opposite 
positive brushes to » The E.M.F. of bar at х would 
then be increased, resulting in the potential of the 


positive brush nearest to '; being raised. Thus the 
fault intended to be cured by the balancing connection 
would be made worse. Suppose .” shifted nearer and nearer 
to the negative brush, or, rather, the position the brush 
has in sketch, because the rings rotate with the armature 
whilst brushes are fixed, we should finally have a dead- 
short-circuit. Balancing rings are an American rather 
than an English practice, being very seldom fitted by 
makers in this country. Dynamos used as traction gene- 
rators are subject to sudden and large changes of load, 
this greatly accentuating troubles caused by want of elec- 
trical balance ; machines used for this purpose are the ones 
usually fitted with equalising rings. Among the causes of 
want of electrical balance may be mentioned want of 
uniformity in magnetic permeability of the pole-pieces, 
variation in magnetic reluctance caused by bad joints and 
unequal sizes of frame, and eccentricity of armature in the 
machine. I would recommend “Т.” to read the abstract 
of an article on this subject by Prof. E Arnold in the 
issue of this paper for June 13, 1902. There he will find 
some valuable information.—M. M. 


Answer to No. 506 (awarded 5s.)—In all multipolar 
armatures which are “ parallel” or “lap” wound there 18 
always a tendency, even if the machines are carefully 
balanced, for slight differences of potential to exist between 
the brush arms of like sign. This may be due to small 
inequalities in the length of the air-gaps or differences in 
the quality of the material, etc., causing some poles to be 
stronger than others. These slight differences of potential 
set up circulating currents between the respective brush 
arms, which, being all of the same sign, are joined together 
by a copper terminal ring or by cables. ‘These currents 
return through the armature windings, and in doing so 
pass through the two sets of brushes. We thus see that 
these circulating currents do harm in two ways: (1) they 
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overload the brushes, and so cause sparking; (2) they 
overheat the armature and tend to cause “ bucking,” as the 
resistance of the closed circuits in which these currents 
flow is so low (consisting, as it does, only of the contact 
resistances of the brushes and the resistance of a section of 
the armature winding) a very small difference of potential 
can set up а very considerable circulating current, which 
will cause these effects to occur in a marked degree. 
A third effect of these currents which might be mentioned 
is that owing to the increase of current flowing in the 
armature conductors it has а greater demagnetising effect 
on the field, and we shall, therefore, require a larger 
exciting current. In some cases this increase of exciting 
current has been so much that it could not be obtained 
even when all the external resistance was removed from 
the circuit, so that the machine would not give its 
full voltage on load. By means of equalising ог 
balancing rings we can cure all these effects to 
a considerable extent. They consist of two or more 
insulated closed rings fixed on the armature, each 
being joined up to a set of points in the armature 
winding which are always (except for the slight out-of- 
balance voltage which we are trying to doctor) at the same 
potential. The number of points in each such set will 
obviously be equal to the number of brush arms of like 
sign—i.¢., equal to the number of pairs of poles. In order, 
therefore, to be able to fit balancing rings to any particular 
armature, the number of coils (or units into which the 
winding may be divided up by the connections from the 
rings) must be divisible by the number of pairs of poles. 
If itis not exactly divisible the connections will not be 
exactly equally spaced—.e., they will not connect points 
of the same potential, and hence they will, instead of 
curing, set up fresh cireulating currents which may easily 
be worse than those which were there in the first casé. 
This is the effect if the rings are connected up in the wrong 
place. The number of balancing rings varies with the size 
of machine from two to six or more, but the grcater the 
number the more perfect the balance. The points of con- 
nection of consecutive rings to the armature winding are 
made as near as possible the same distance apart all round 
the armature, but this is not essential. 

The principle of the balancing rings is that they provide 
a series of paths between points of the same potential in 
the armature which have а very much lower resistance 
(owing to the contact resistance of the brushes being 
eliminated) than the alternative path through the “terminal 
ring” rid the brushes. The current accordingly takes this 
path, and relieves the brushes. Again, the mutual action 
between the rings is such that when the currents meet in 
the armature winding, which is the “ common return " for 
all of them, they oppose one another, and to a large extent 
wipe each other out. This reduces the overheating and 
the demagnetising effect.. T. SQUARE 


LEGAL INTELLIGENCE. 


BRIGHT'S LIGHT AND POWER COMPANY. 


The case of Zright's Light and Power Company, Limited, v. Wing- 
field came before Mr. Justice Swinfen Eady, the vacation judge, on 
Wednesday, on а motion asking that the name of the company be 
struck out. It was really a contest between Messrs. Wingfield, 
Wharton, and Blair on the one side, and Messrs. Moreno, Bright, 
Vidal, and Semmelhaack on the other as to which were the real set of 
directors of the company. 

His Lordship said Ше length of his list would prevent him finish - 
ing the case that day, and he directed the further hearing to be 
adjourned until Wednesday next. 


` 


OVERCROWDING TRAMCARS. 


A Leeds magistrate gave an important decision on Tuesday atlecting 
the question of the overcrowding of tramcars. A conductor was 
summoned for overcrowding his car on Lifeboat Saturday. It was 
contended that the Corporation had no by-law on the subject, but 
that the Corporation had come into possession of the lines with certain 
legal obligations. The magistrate reviewed the by-laws which had 
been previously enforced, and ruled that conductors were liable to a 
fine for permitting overcrowding. Не imposed the nominal penalty of 
5s., and remarked that he hoped this would effectually prevent over- 
crowding, which had long been a grievance in Leeds, where passengers 
had been allowed to stand both inside and outside the cars to the 
great annoyance of many citizens. 


> 
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£65 a year. 


‘Tenders by Sept. 1. 


patients at Stapleton. 


817 
COMPANIES’ MEETINGS AND REPORTS. 


MERSEY RAILWAY. 


The report of the directors for the half-year ended June 30 last 
states that the total receipts from all sources for the half-year have 
been £31,781, as compared with £38,327 for the corresponding period 
of 1901. The working expenses have been £29,456, or at the rate of 
92°68 per cent., as against £33,499, equal to 87:40 per cent. for the 
corresponding six months of 1901. The exceptional charges. for 
pumping, ventilation, and hydraulic lifts for the past six months 
amounted to £6,389, equal to 20°10 per cent., as compared with 
£7,917, or at the rate of 20°66 per cent. for the corresponding period 
of 1901. The working expenses, exclusive of the exceptional charges 
above referred to, have been £23,066, equal to 72°58 per cent., as 
against £26,582, equal to 66°74, for the corresponding six months. 
The number of passengers conveyed during the six months has 
been 3,104,294, as against 5,728,292 for the corresponding period of 
1901, exclusive of season-ticket holders. The directors state that the 
continued decrease in the traffic receipts is duc to the competition -of 
the Birkenhead tramway sms worked by electrieity, as compared 
with the railway worked by steam. The works for enabling the. 
railway to be worked by electrical power are well advanced. 


LANCASHIRE ELECTRIC POWER. 


The fourth ordinary general meeting of this Coripany was held on 
Wednesday last week in London, Mr. N. Scott-Russell presiding. .— . 
The Chairman explained that the meeting was called in pursuance 
of the requirements of the Act of Parliament, and was purely formal. 
He might state, however, that before the holidays the directors had 
almost completed their arrangements for financing the Company, but 
as they had run it a little too close it had been decided to postpone the’ 
issue of the prospectus until October. They had made arrangements 
contingently upon raising the capital which was practically all under. 
written, to supply electric power to the eastern part of their district " 


from Traflord Park to Rawtenstall, taking in the small towns еп rmek. 
x NT 


APPOINTMENTS VACANT. 


Resident Electrical Engineer, Hoylake and West Kirby Urban 
District Council, £250 per annum, Sept. 2. f 

Chief Assistant Engineer, Dewshury Corporation Electric Light 
and Power Department, £120 per annum, Sept. 2. See advertise- 
ment. 

Meter Reader and Tester, Sunderland, 30s. per week. 
advertisenient. , 
Engine and Dynamo Attendant, Denbigh Asylum, 32s. per week. 
See advertisement. 

Junior Assistant, mechanical and electrical training essential, 
See advertisement. ‚ 

Wireman, first-class hands need apply only: See advertisement: 


See 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


| ` CONTRACTS OPEN. 


Calarasi-Stirbey (Roumania).—The Municipality require tenders 
for public electric lighting. Tenders by Sept. 5. 

' Nisch.— Tenders are invited for the electric lighting of the town. 
The central station, cables, ete., are estimated to cost 600,000 dinars. 

Madrid.—The Public Works Department require tenders for an 
electric tramway from Vigo to Bayona. The deposit required is: 
19,993 pesetas. Tenders by Sept. 29. ANE UE. 

Limerick.— lie Corporation invite proposals for the wiring of сор: 
sumers' premises on the ‘‘hire-purchase” or any other system.“ 
See advertisement. 

Christiania. —The Norwegian Government Railways require tenders 
for 27,400 kilos galvanised iron telegraph wires, 5,600 copper wire, 
5,900 porcelain insulators and holders hy Sept. 13. 

Kirkealdy.—The Corporation invite tenders for the supply 79 
delivery of electricity meters. Specilication, etc., сап be obtaine 
from Mr. W. L. MacIndoe. town clerk, Town Clerk s Office, Kirkcaldy, 
Tenders by Sept. 8. 

Paris.-—The Colonial Office require tenders for galvanised iron 
telegraph wire as follows: Tonkin, 100.000 kg. of 5mm. : 2,000 kg. 
of 2mm. ; for Cochin-China, 50.000 kg. of 5mm.; 1,000 kg. of 2mm., 
by Sept. 9. 4, rue de Jean. 

Bedford. —The Corporation invite tenders for the supply and 
delivery of two boiler feed-pumps. Specifications, ete., can“ be 
obtained from Mr. К, W. L. Phillips, borough electrical engineer, 
Cauldwell-road, Bedford. Tenders by Sept. 15. | 

Bristol .—The Board of Guardians invite tenders for supply of 
boilers and electric wiring and fittings, etc., for their infirmar 
proposed to bo erected for the accommodation of about 875 sick 
Tenders by Sept. 10. See advertisement. 

Orenée.— The Municipal Authorities invite tenders for the installa- 
tion and working for 20 years of electric lighting the. above. One 
hundred 16-е.р. lamps will be paid for at the rate of 5,500 pesetas per 
annuni. Tenders to the above authorities, province Celanova, by 
Sept. 25. тд : E 2 Е 


1 
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Imuneeston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
. transforming apparatus, reconstruction of existing plant, 
and enclosed aro lamps and accessories Tenders by Sept. 15. See 
advertisement. 


Bexley.—The Electric Lighting and Traotion Committee invite 
tenders for permanent way, bonding, overhead equipment, car bodies, 
trucks, and electrical саш рше pecification, etc., can be obtained 
from Messrs. Mordey and Dawbarn, 82, Victoria-street, Westminster. 
Tenders by Sept. 4. 


West Ham.—The Council are inviting tenders for steam, exhaust, 
feed-water, and drain piping, water softener, steam traps and 
separators, and circulating and air punips, discharge piping, water 
a and vapour pipes for the electricity NOR enders by 

pt. 4. See advertisement. 

Manchester.—The Electricity Committee invite tenders for the 
steelwork in the construction of a high-level railway at their Stuart- 
street generating station, Bradford, Manchester. Speeification, etc., 
can be obtained on application at the City Surveyor’s Office, Town 
Hall, Manchester. Tenders by Sept. 1. 


Manchester.—The Tramways Committee invite tenders for elec- 
trical repairing stores, electrical fitters’ tools, oil, and grease. 
роне etc., may be obtained on application te Mr. J. M. 

'Elroy, general manager, Tramways Department, 55, Piocadilly, 
Manchester. Tenders by 1 p.m. on 30th inst. 

Cabeza del Buez (Spain).—The Municipal Authorities invite 
tenders for installation and working, for not more than 25 years, of 
electric lighting; about 3,000 c.p. are now required, for which a 
maximum of 3°53 pesetas per annum will be paid. Tenders by 
Sept. 19 to the above authorities, province of Badajoz. 

Blackpool. — The Electricity and Tramways Committee invite 
tenders for about 510 yards of 20in. gauge tramway rails and 10 
wagons, to be supplied to the electricity works, West Caroline-street. 
Particulars on application to Mr. Charles Furness, the borough 
electrical and tramway engineer. Tenders by Aug. 31. 


Swansea.—The Council invite tenders for the whole or portions of 
the following: supplying and laying telephone conduits and cables, 
erecting telephone poles, standards, arms, etc., fixing subscribers’ 
instruments, the supply of creosoted telephone poles, insulators, 
wooden arms, ironwork, galvanised iron arm bolts, nuts, and washers, 
wire, batteries, instruments, switchboards, etc. Tenders by Sept. 1. 
See advertisement. 


Newcastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 


St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 

Pietermaritsburg.—Tenders are invited for the supply and deli- 
very, free on rail, Pietermaritzburg, Natal, South Africa, of six miles 
of Vignoles rails, 704 pairs of fishplates (complete with bolts and nuts), 
21,120 dog spikes, 1,408 crab bolts, nuts, and fang clips, and 1,760 
copper bonds. Specifications, etc., may be obtained from the office of 
the Borough Engineer, Pietermaritzburg, or from the Corporation's 
London agents, Messrs. Ford Bros., 12, Southampton-street, Fitzroy- 
square, London, W. Tenders by Sept. 15. 

Pietermaritsburg.—Tonders are invited for the supply and deli- 
very, free on rail, Pietermaritzburg, Natal, South Africa, of eight miles 
of girder rails, 938 pairs of fishplates (complete with bolts and nuts), 
938 sole-plates (complete with bolts, nuts, and clamps), and 2,345 
copper bonds. Specifications, etc., may be obtained from the office of 
the Borough Engineer, Pietermaritzburg, or from the Corporation's 
London agents, Messrs. Ford Bros., 12, Southampton-street, Fitzroy- 
square, London, W. Tenders by Sept. 165. 

West Nam.—The Corporation invite tenders for the eonstruction 
of about eight miles of route length of tramways, and the paving of 
the sides of roads along the entire route, as follows: (Contract No. 1) 
permanent way and paving, including copper bonding; (14) paving 
sides of roads. Specifications, etc., may be obtained for Centract 
No. 1, at the offices of Mr. J. E. Waller, M. I. C. E., 29, Great George- 
street, Westminster; for Contract No. 1a, at the office of the borough 
engineer, Mr. John G. Morley, Town Hall, West Ham. Tenders by 
Sept. 4. 

Amsterdam.—The Beard of Trade have received through the 
Foreign Office copy of a dispatch from H.M. Consul at Amsterdam 
reporting that on Sept. 8, at 12 noon, the Municipal Council of 
Amsterdam will receive tenders for the delivery and laying of the 
entire network of cables for the municipal electric works, consisting of 
about 150 km. high-tension, 70 km. low-tension, and 25 km. telegraph 
and telephone cable, with the necessary accessories. Particulars may 
be obtained from the Municipal Printing Office at a cost of 2˙50fr. 
(4s, 2d). Information will be supplied at the office of the Director of 
Electrical Works, O. Z. Achterburgwal 213, Amsterdam. 

Shamghai.—The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientein, calling 
for proposals for the lighting of the British concessions by electricity— 
аз пота: British Municipality and British Municipal Extension, 
Tienstin, Notioe—The British Municipal Councils, in aeoordanoo with 


the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are is repared to reeeive 
proposals for the lighting of the concessions by electricity, such 
n ls to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 

M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. 


Kings Norton, ham.—The Urban District Council are 
prepared to lease their powers obtained under their electric lightin 
order in 1898. ‘ihe area of supply comprises the whole of the civi 

rishes of King's Norton and Northfield, in the county of Worcester. 

he streets scheduled for supply within period limited by the order 
are all within the wards of Moseley and Kiny’s Heath, which together 
contain a population of 20,400. Prints of the order may be obtained 
from the cias ace Messrs. Eyre and Spottiswoode. The 
engineer is Mr. A. W. Cross, A. M. I. C. K., 23, Valentine-road, King’s 
Heath, Birmingham, to whom enquiries for further particulars should 
be addressed. Preliminary offers must be addressed to Mr. Edwin 
Docker, clerk to the Council, 10, Newhall-street, Birmingham, and 
reach his office by Sept. 18. 

Leicester.—The Tramways Committee invite tenders for electric 
tramway works and materials, under the following sections, each com: 
prising a separate contract. For supply and delivery of steel girder 
tramway rails and fishplates ; supply and delivery of bolts, nuts, and 
tiebars; supply and delivery of points, crossings, and special track 
work ; supply and delivery of stoneware pipes and co ; supply 
and laying of feeder cables, telephone and test wires, and supply and 
delivery of roadway frames and covers ; supply and erection of over- 
head electrical equipment, and the supply of copper bonds; supply 
and erection at the power station of steam-raising plant ; supply and 
erection at the power station of engines, generators, battery, жж 
switchboard, overhead travelling crane, etc. ; supply and delivery of 
electrie tramoars. Specification, etc., may be obtained at the office of 
Mr. E. George Mawbey, M. I. C. E., engineer, Town Hall, Leicester. 
Tenders by Sept. 3. 


RESULTS OF TENDERS. 


Peterborough Tramways.—The Corporation have decided to 
instal 250 h.p. of Willans engines, direct үе to multipolar 
traction generators made by Crompton and Co., Limited, for supply- 


ing power to the tramways owned by the British Electric Traction 


Company. 

Victoria (Argentine).— Messrs. Willans and Robinson, Limited, 
Rugby, have received an order for two of their 100-h.p. standard 
compound engines, which will be coupled to machines made by tlie 
General Electric Company of New York. This plant is to be used for 
traction and lighting purposes. 

Sunderland.—The Corporation have accepted the tender of Dick, 
Kerr, and Co., for permanent way, and Biemens Bros. and Co. for 
overhead equipment in connection with the tramway extensions. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board have accepted the following tenders 
for the construction of permanent way (Contract No. 5): (Section A, 
Stalybridge and Mossley), Underwood апа Вго., Dukinfield ; 
(B, Dukinfield and Hyde), Dick, Kerr, and Oo., 110, Cannon-street, 
London, E.C. 

Swansoa.—The Corporation have accepted the tender of 
H. Billings, Swansea, at £2,297, for the erection of the proposed 
municipal telephone exchange buildings. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Beidgend.—The District Council have decided to advertise for 
tenders fer electrical plant, etc. 

Rice МІШ. — А rice mill to go by electricity and utilise rice husks as 
fuel is to be erected by a local prince in Siam. 

. Dover.—The electric illuminations on the sea-front are to be eon- 
tinued nightly from 8 to 10 instead of 8.50 to 10.30. 

Keigaley.—The Town Council intend to apply for further borrow 
ing powers to the extent of £6,000 on electricity account. 

Limeriok.—The Borough Council have decided to appoint a 
canvasser in the electricity department, to be paid by results. 

Worksop.— The question of the charges for electric lighting and th 
wiring of private houses is before а committee of the Urban Distriet 
Council. 

Broadstairs.— Electrie light has now been installed in the district, 
the Council having entered into an arrangement with the tramway 
company. 

Uxbridge.—The Uxbridge and District Electric Supply Company 
have recently acquired the title and interest of the Northwood Electrie 
Light Company. 

Camnook.—The Urban District Oouncil have decided to appoint an 
a to advise the Council with regard to using their provisional 
order for electric lighting. 

Pontypeol —The Guardians have obtained assent to the pro ] 
to light the workhouse by electricity, and Messrs, Alger and gon ave 
been instructed to proceed with the work. 

Wigan.—The ‘‘ demand indicators in stock at the works are to be 
exchanged for meters on the terms stated by the engineer, and subject 
te an agreenient to be prepared by the town clerk. 

Levenshulme.—The electricity department of the Manch ester 
Corporation have informed the Council of their ability te supply 
eleetricity to the district for lighting purposes by Sept. 7. 
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Tonbridge.—Sixty-five applications have been received for the 
post of electrical engineer, at а salary of £150 a year. Mr. J. A. B. 

orsley, assistant to Mr. R. Hammend, has been appointed. 

Bedwellty.—The question of the Council applying for a provisienal 
order for supplying electricity for power and lighting purposes within 
the district will be discussed at a special meeting on Sept. 29. 

Burnley.—An offer from Messrs. Watney, electrical engineers, to 
convert the hydraulic lift at the infirmary into an electric lift ata 
cost of about £230 is before the House Committee of the Guardians. 

Newoastle.—Mr. W. B. Woodhouse, A.M.I.M.E., who was 
formerly chief assistant, has been appointed resident engineer at the 
Neptune Bank power station of the Newcastle Electric Supply 
Compeny. 

Barnsley.—The Council have decided to apply for borrowing 
powers of £4,500 for additional electric light, in conseqnence of the 
probable requirements of the Barnsley and district light railway and 
other custemers. 

Trunk Telephone Wires.—The trunk lines are shortly to be con- 
siderably increased in number, the Treasury baving recently sanctioned 
the money for the provision of over 70 new wires to the most busy 
provincial centres. 

.— he District Council have decided to write to three 
electrical engineers for terms for reporting to the Council on the 
advisability of supplying the district with electric light and for apply- 
ing for à provisional order. 

Wakefield.—The Guardians intend to apply for sanction to 
borrow £1,850 for additional electric lighting, шоо that of the 
space between the infirmary to the new workhouse buildings, and the 
drives and walks about the same. 

Stock Erchange.— Applications have been made to the Stock 
Ex Committee to appoint з special ийа Ae Oape Town 
Consolidated Tramways ud Land Compeny's i shares of £1 
each, fully paid, Nos. 1 to 400,000. 

Temple Churoh. —-The electric light at the Temple Ohurch havin 
been found inadequate, the present installation is being doubled, an 


the lighting arrangements will be completed in time for the reopening 


of the church early in October next. 

Ebbw Vale.—The terms of the sliding scale of the South Wales 
Electrical Power Distribution Company have been approved by the 
District Council, and it was decided to request the manager to meet 
the Council to consider the question of supplying the district. 

Birkdale.—We are informed that the electric lighting authorities 
are in the pleasant position of being nearly overwhelmed with applica- 
tions for the light. Consequently it has been decided to extend the 
cables along Oxford, Westbourne, Waterloo, and Lancaster roads, and 
other roads if necessary. 

Nantwich.—Colonel Langton Coke has held an enquiry into the 
Urban District Council's application for sanction to borrow £12,505 
for electric lighting purposes. The Oouncil are of opinion that they 
will save £3,000 in carrying out the electric lighting scheme before 
their water supply, etc., schemes. 

Lanchester.— The Esh Parish Council have arranged with the 
Hamsteels Colliery Company for lighting Quebec with the electric 
light, and the Council are not averse to the extension of the electric 
lamps as far as Wilk’s-hill in place of the present lights providing 
satisfactory terms can be arranged. 

Great Harweod.—The Council have received notice that the under- 
takers under the Rishton, Great Harwood, and Clayton-le-Moors 
Electric Lighting Order are unable to comply with the terms of 
Section 9 of the order, together with an offer to transfer, for a 
consideration, the powers to the Council. 

Removal —Messrs. Rosling and Fynn, Limited, Trafalgar Works, 
Bradford, have moved their plant and offices to new works, also styled 
Trafalgar Works, and situated at Thornbury, Bradford. These works 
have been laid outon the most modern lines, with a view to cheapen 
and extend the manufacturing capacities and stock of dynamos and 
motors. 

Grimsby.—The Corporation have decided to reduce the price of 
electricity from 5d. to 44d. per unit from Oct. 1. The table of 
discounts varies, but all consumers of over 500 units will get at least 
a reduction of 124 per cent., and smaller consumers will get 10 per 
cent. The price of power for heating and cooking is 2jd. per unit, 
with discount. 

Dollars and Pounds.—We have received from the Fairbanks 
Company, City-road, E.O., for review a little table for converting 
American dollars into English pounds, which they are publishing at a 
price of 6d. each. The items from one cent to 5,000dol. are set out. 
A few useful rules for converting metric measures and weights into 
English are attached. 

Telegraphy.—The German postal authorities are experimenting 
with а new rapid transmission apparatus, which is described as an 
improvement made by Mr. Donald Murray upon the Wheatstone 
apparatus. By its means 12 telegrams, six in each direction, may be 
sent with one single wire. The message is printed by the receiver in 
letters, instead of the Morse dots and dashes. 

Dewsbury.—An enquiry has been held into an application of the 
Corporation for sanction to borrow £10,000 for the extension of 
the п works, rendered neeessary to meet the demands of 
the British Electric Traction Company, which had agreed to take 
energy from the Corporation for the running of their electric cars. 
There was no opposition, and the proceedings throughout were formal. 

The September “Smart Set."—Amongst much that is clever and 


amusing, but principally leasant to read, we note A Friend of 
Cara's,” by Louise Betts Edwards, and The Story of Jees Оск,” 
by Jack London, the latter an Alaskan yarm, powerful and well 


written. It is а speeiality of this magazine that its stories don't 


leave you with a nasty taste in your mouth after you have finished 
them. 

Roesario.—It is reported that а contract has just been entered into 
between the Argentine Government and the Creusot Company, of 
Paris, for the construction of the port of Rosario. A period of six 
years is allowed to the firm to build about 54 miles of quays and docks, 
with electric cranes and a railway line, besides & corn elevator of 
1,000,000 bushels capacity. The cost of the extensive works is 
estimated at £2, 200,000. 

Greenock.—Bailie Cameron, at the last meeting of the Corporation, 
drew attention to the Bill to amend the provisions of the Electric 
Lighting Act, 1882, in regard to the amount and repayment of loans, 
and stated that the Corporation had agreed to support that measurs. 
He thought that the measure should be retrospective. In their own 
case, if they had had the benefit of this Bill, it would have made a 
difference of nearly £1,000. 


.—Messrs. Warwick Bros. recently installed in their 


timber works a motor of 50 h.p. for driving circular saws, wood. 


laning and moulding machinery, etc., the power being derived from 

the 400. volt 3 mains of * die Reading Electrical 
Supply Company. The contract for the work was given to Messrs. 
А, Herbert and Co., of Reading, and the motor is of Messrs. 
T. Harding Ohurton and Oo. s multipolar standard R. M." type. 


Huddersfield. —The Council have resdlved to apply for sanction to 
borrow £5,000 for the purchase of motors and appliances for the 
purposes of the Huddersfield Corporation Act, 1892. There has been 
ап increase equal to 22 per cent. in the consumption of electricity as 
compared with last year, the units metered being 10,515. The question 
of the ‘‘inglorious termination of the telephone motion adopted at 
the previous meeting of the Council, will be further discussed at the 
September meeting. 

Wakefield Mines.—An extensive electrical pening and pumping 

lant will be shortly installed at the Manor Haigh Moor Collieries, 

akefield. The plant will consist of a steam-engine, with 18in. 
diameter cylinder, dynamo with a capacity of 50 kw., and 60-h.p. 
motor, together with a large hauling gear and и set of three-throw 
ram pumps driven direct by motors. e contract also includes the 
construction and erection of 1,800 yards of heavy cable, and has 
been let to A. Hirst and Son, Limited, of the Oresoent Works, 
Dewsbury. | | 

Literary Notioe. — We are informed that the series of articles on 
Ignition Devices for Automobiles,” by S. R. Bottone, which have 
been running through the pages of the English Mechanic, will shortly 
be published in book form by Mr. Gilbert Pitman, with the addition 
of an introductory chapter treating specially on structural details, 
choice, and ma ment of the motorcar. Mr. Pitman will also 
immediately publish in one volume the ‘‘ Amateur Electrician's 
Workshop," recently contributed serially to the Young Engineer by 
the same author. 

Hornsey.—At the last meeting of the Urban District Council the 
paia committee as to the supply of electricity reported upon a report 
of Mr. Robert Hammond on a supplemented scheme for electric light- 
ing in consequence of a demand for the supply of electricity in roads 
not included in the first scheme adopted by the Council. This pro- 

d an expenditure of £47,400, for which amount it was recom- 
mended that application be made to the Local Government Board. 
After some discussion it was decided to call & special meeting of the 
Council to consider the matter. 


Cable Steamers.—Messra. David J. Dunlop and Co., engineers and 
shipbuilders, Port Glasgow, last week launched the twin-screw steamer 
Iris,“ for cablelaying and repairing purposes, to the order of the 
Pacific Cable Board. The dimensions are: length, 285ft.; breadth, 
moulded, 40ft. 6in.; depth, moulded, 25ft.; боз tonnage, about 
2,500 tons. The vessel has been built to Lloyd's highest class as a 
spar deck steamer, and is fully equippod. Four cable tanks are pro- 
vided for the required cable capacity. The ceremony of naming the 
vessel was performed by Mrs. Seton, wife of the Postmaster, G.P.O., 
Glasgow. | 

Tynemouth.—Mr. E. A. Sandford Fawcett has held an enquiry 
into the application of the Corporation for sanction to borrow £31,000 
for purposes of electric lighting. The original loan was £34,850, 
which has been exhausted. The expenditure up to the present time 
has been £53,976. The Corporation supply current to the Tynemeuth 
and District Electric Traction Company, Limited, under an agreement, 
and also for public and private lighting, for which there has been а 
greater demand than anticipated. They have also undertaken to 
supply current to the Tyneside Tramways and Tramroads Company, 
under an agreement for seven years, for their portion of line within 
the borough. 

London Gazette.—The partnership existing between E. E. Prest- 
wich and L. N. Burt (trading as Prestwich and Burt), electrical and 
mechanical engineers, Kingston-on-Thames, has been dissolved b 
mutual consent. The partnership existing between J. A. Bauer an 
L. E. Schramm (trading as the Electrical and General Engineeri 
Company), 17, Gracechurch-street, E.C., has been dissolved by mutu 
consent. The partnership existing between О. W. Webster, A. L. 
Rhodes, and S. W. England (trading as Rhodes and Webster), City 
Electrical Works, Paradise-street, Bradford, has been dissolved by 
mutual consent. A receiving order has been made out in the estates 
of W. Morton and W. T. Sampson (trading as Morton and Sampeon), 
Trinity-buildings, Corporation-street, Warrington, on debtor's petition. 

South Afriea.—The opinion expressed in the statement drawn up 
by the Commissioners of the South African Trade Committee dealing 
with the морс of trade in South Africa, that the trend of thin 
since the British Government has been established is, generally speak- 
ing, in the direction of British goods," seems in а fair way to become 
confirmed in а manner. Tenders were recently called by the 
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Bloemfontein Corporation for electrical plant, and we are informed 


that Messrs. Ferranti Limited, of Hollinwood, Lancashire, wore 
successful in obtaining the order for a large complete central-station 
switchboard to the specification of Mr. Robert Hammond. The system 
is a three-phase one, generating currents at 2,200 volts pressure. 
Messrs. Ferranti are supplying the gear designed on their well-known 
cellular pattern. It may be mentioned that the same firm are also 
supplying two large engines for the Cape Town Corporation tramways. 

Hucknall Huthwaite. - The secretary of the Notts and Derbyshire 
Electrica] Power Company attended the last meeting of the Urban 
District Council in reference to the proposal which has been made that 
the Hucknall Council should purchase electricity in bulk and retail to 
customers in the parish. He stated that if the Council thought well 
to go in for a provisional order the company would do all in their 
power to assist them. The cost in bulk for from 50,000 to 100,000 
units would be 2d. per unit, which could be retailed at 44d. per 
units. It would be necessary for the Council to erect a transforming 
station and put down mains for the supply of the current, which would 
cost together about $1,500. The place ot tlie local generating station 
was not definitely settled, and he eonld not say definitely whether the 
company would pay any part of the expense of the order, but it was 
most likely that they would do so. We understand that draft agree- 
ments are under consideration. ' 


Falmouth.— Electricity is the leading feature of the Royal Cornwall 


Exhibition, and Messrs. Tangye, of Birmingham, have supplied a 
7 0 generating plant, including a 25-h. p. engine and dynamo. 
Ir. F. H. Headley, of St. Austell, has undertaken the supervision of 
this department, and some of the best firms in the county are exhibit- 
ing the newest machinery and accessories. -The Post Otfice, through 
the influence of Sir Wm. Preece, is showing a collection of niodern 
telegraphic apparatus, The adaptation of electricity to domestic 
requirements із shown in an improvised bedroom and dining-room 
titted with suitable furniture, and containing a domestie telephone, 
electrical shaving pots, hair curlers, and kettles. The hall is very 
beautifully decorated with ornamental electric lamps. Mr. George 
Tangye contributes an interesting collection of ancient documents, 
letters, and pictures beating on mining, engineering, and scientific 
questions from 1777 to 1809. The show of oil and water colours and 
photographs is up to the usual standard, and there are some fine 
specimens of art needlework. Sir Wm. Preece delivered a lecture on 
Wireless Telegraphy." The exhibition will close on Saturday, 
Aug. 30. 

Accidents.—On Thursday the electric light once failed during the 
performance at the Exeter Theatre. The sole cause of the mishap 
was, we understand, the giving out of three fuses in the electric light 
circuit box in the theatre—a circuit which also supplies Pennsylvania, 
Northernhay, and other districts, the lights of which also went out. 
The defect has now been remedied. Shortly after eight o'clock on 
Tuesday the extensive electric station of the Islington Borough Council 
in Eden-grove, off Holloway-road, Upper Holloway, was the scene of 
an outbreak of fire that at one time threatened to assume serious pro- 
portions. The ground floor, which contained a large quantity of 
electrical machinery, was damaged by fire, and the rest of the 
premises by heat, smoke, and water. Practically the whole of the 
electric lights in the district were extinguished, and Holloway was 
plunged in darkness, with the result that many shopkeepers had to 
close their shops. The light was again available as usual by Wednes- 
day evening. Ап outbreak of fire was discovered at the premises 
of Messrs. W. Rowntree aud Sons, Scarborough, early on Monday. 
Ап alarm was given, and before very serious damage was done the 
conflagration was extinguished. The outbreak was due to an electrie 
current not having been switched ої. It was used for heating an 
iron, whieh became red hot, and set fire to the table upon which it 
was lying. The adjourned inquest concerning the death of Hugh 
Hamilton Hart, who was killed by the fall of a coal elevator at the 
Lecds Corporation electrical works, has been concluded. The jurv 
brought in a verdict of accidental death, adding a rider that death 
was practically caused by insufficiency of scatTolding. 

Trowbridge.—At the last Council mecting it was stated that 
applications had been received for the leasing of the provisional order 
for the electric lighting of the town, but in view of à proposed scheme 
for supplying electricity in bulk to surrounding towns from Radstock 
the subject was deferred for future consideration. This refers to 
a syndicate which has been formed, and, according to the Wilts 
Chronicle, all the required capital obtained for erecting an extensive 
electrical generating plant at Radstock. This locality has been chosen 
in consequence of being the centre of a coalfield from which coal may 
be obtained at a comparatively cheap rate. From the central works 
cables are proposed to he laid to towns within a 15-mile radius requiring 
electrical supply. Thus Trowbridge, Bradford-on-Avon, Westbury, 
Frome, Bath, Warminster, and possibly Melksham, Shepton Mallet, 
Wells, etc., will come within the scope of the new works. It is con- 
fidently anticipated that electricity can be generated and supplied at 
a price 50 per cent. less than it would cost a local authority to work a 
plant of its own. In other words, if Trowbridge, by means of its own 
plant, could sell electricity at 5d. per unit, the syndicate er company 
would be able to supply it at 14d. per unit. So far, only one Corpora- 
tion have threatened оров, the Bristol Municipality having inti- 
mated their intention of trying to prevent the necessary parliamentary 
powers being obtained. At Kath, where the electric licht works have 
caused the expenditure of a lot of money, the proposals of the syndi- 
cate are being followed with keen interest. 

Sheffield. The Corporation propose to apply to the Postmaster- 
General for a license to establish a municipal telephone system in 
Shetlield. Mr. Bennett estimates the cost at £105.550, which includes 
£24 each for the proposed 3,000 completed subscribers’ instruments 
(£84,000); 50 miles junction route, carrying 800 miles of 10011. 
copper wire (£7,550) ; and 1,500 partially completed lines at £8 each 
(£12,000), The wires are to be laid undercround on all the main 


routes. The cable would be of the most approved air-space type 
drawn into cast-iron socket and spigot pipes. This cable would be 
led t» poles at suitable points, whence bronze wires, weighing 4010. 
to the mile, would be distributed. These wires will be mostly laid 
overhead, but in some cases, in the centre of the town, it will be 
ossible to lay them underground. The Rotherham lines would also 
xe laid underground. In order to prevent the overhearing of 
conversation all wires will be on the metallic circuit system. 
Switchboards will be provided at Sheffield, Rotherham, Oughti- 
bridge, Stocksbridge, Penistone, Mexborough, Millhouses, n-. 
chief, Eckington, Ecclestield, Drontield, Woodhouse, and where 
ever else required. The tariff for an unlimited number of calls 
ranges from £5. 5s. to £6. 10s., with an additional £1 for every addi- 
tional quarter mile; or £3. 10s. per annum, with a toll of ld. per 
Suis call for a one-mile radius from a switchboard, with an addi- 
tional £1 for every additional quarter mile. Mr. Bennett estimates 
that the working expenses коч be somewhat between Glasgow and 
Guernsey in 1901 ; those in the former, including Post Office royalty, 
interest, sinking fund, and terminal feos, were £3. 10s. 5d. per working 
line, and those in Guernsey £2. 17s. Even at the higher figures, the 
proposed 3,500 lines would cost only £13,322. 18s. 4d., апа would 
thus leave a profit of £4,846. 9s. 2d., the revenue being estimated at 
£17,169. 17s. 6d. 


Shah's Visit.—The Shah of Persia, attended by his Grand Vizier 
and members of hie suite, and accompanied by the Earl of Kintore 
(Lord in- Waiting to the King), Lieut.-Colonel the Hon. C. H. Legge, 
апа Sir Arthur Hardinge, on Thursday, Aug. 21, visited the electrical 
works of Sir Hiram Maxim at Gillingham-street, London. His Majesty, 
during a stay of more than an hour, proved himself thoroughly alive 
to the importance of up-to-date appliances, and capable of quickly 
grasping the fundamental facts in everything he was shown. Ho was 
received by Sir Hiram Maxim, Mr. Jules de Meray chairman), Mr. 
Thomas Wood (vice-chairman of the company) and Lieutenant 
Dawson (director of Vickers, Sons, and Maxim). Mr. de Meray, in 
thanking the Shah for his visit, assured him that he would soe a most 
interesting branch of British industry, and would he able to note the 
immense advances that had been made in electrical appliances. To 
facilitate matters, Mr. A. W. Hill, manager of the above works, had 
prepared a case showing every stage in the manufacture of an incan- 
descent lamp. After this was explained to his Majesty he visited each 
of the departments, and nothing seemed to give him greater pleasure 
or to excite his curiosity more than the new treating process which has 
quite recently been established at the works. The depositing depart- 
ment and the blow-room were next visited, and the visitors appeared 
greatly struck with the extreme rapidity with which the sealing of 
filaments in the bulbs was performed by the large number of girls at 
work. Visits were also paid to the plastering, testing, sand-blasting, 
and other processes, and finally his Majesty was biographed working 
a Maxim gun, from which he fired 300 rounds, this being one of five 
guns sent from the works of Vickers, Sons, und Maxim, of Erith. 
Before leaving, the Shah informed Sir Hiram Maxim and Mr. Demery 
that he was delighted with everything he had seen, and that he was 
only sorry he was unable to stay longer. His Majesty showed 
particular interest in à new Johnson-Maxim arc lamp. 


TRACTION. 


Wrexham.—The work of laying the tramway track within the 
borough has been nearly completed. 

Wolverhampton.—The extension of the electric tramways to 
Bilston is expected to be ready for use in a fortnight’s time. 

Birkdale.—The construction of the tramway track in Liverpool- 
road is proceeding satisfactorily, and will soon be completed. 

Coedpeeth.—The Bersham Parish Council have petitioned the 
Wrexham District Tramways Company to extend their lines to this 
place. 

Metropolitan Railway. Mr. William H. Brown has been 
appointed goods manager of the Metropolitan Railway—a new 
position. 

Birmingham Appointment.—Mr. George Conaty, manager of the 
South Statlordshire tramways, has been appointed manager to the 
City of Birmingham tramways. 

Guiseley.—A syndicate propose to proceed with an application to 
the Board of Trade for a provisional uS Е for tramways in this district 
if the support of the District Council can be obtained. 

Paris.—Nearly 8,000 motorcars are now in use in Paris and the 
neighbourhood, 5,800 of the cars having a registered speed of over 
18 miles an hour. The number of licensed ''chauffeurs " at the 
beginning of the month was 15,600. 

Burton.—Colonel W. Langton Coke held an enquiry on behalf of 
the Local Government Board on Wednesday into the application of 
the Corporation lor sanction to borrow £15,630 for extendingtbe electric 
light works and mains во as to provide for the tramway load. It has 
transpired that £11,000 of the amount asked for is for additional 
generating plant. The intention ot the Corporation is to provide 
20 cars, 17 of which will be in service at one time. 

South Lancashire.—Thc linking up of a number of mining and 
manufacturing towns and villages in South Lancashire by the South 
Lancashire Tramways Company is proceeding apace. Тһе entire 
system, with its various junctions and branches, will cover nearly 
80 miles, and, inclusive of equipment, will entail an outlay of nearly 
14 millions sterling. The lines will run from Parr, near St. Helens, 
to Swinton and Eccles, where connections will be made with the 
Salford Corporation's systems, Amongst other places which will be 
tapped hy the South Lancashire Company are Newton-le- Willows, 
Haydock, Lowton, Leigh, Tyldesley, Atherton, Little Hulton, Astley, 
Boothstown, Worsley, aud Walkden, 
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Bolton.—The receipts on the Bolton Corporation tramways for the 
week ending Aug. 17 amounted to £1,664, compared with £1,593. 
3s. ld. in the corresponding period last year. 

Halesowen.—4An order has been made by the Light Railway 
Commissioners, and confirmed by the Board of Trade, authorising the 
construction of light railways in the district. 

Huddersfield. —The last monthly report on the tramways shows 
the traffic receipts to be £4,639. 19s. 1d., which is an advance on the 
amount for the corresponding period last year. 

Shoreham.—The Shoreham and the Southwick Urban District 
Councils have concluded agreements with the British Electric Traction 
Company with reference to the proposed tramways in their respective 
districts, 

Middlesex.—Tenders for the construction of the first batch of 
16 miles of light railways in the county of Middlesex will be adver- 
tised for this week, во that within a reasonable time the work will be 
commenced. 

Greengates. — In response to a representation from the district, the 
Bradford Tramways Committee have resolved that the work »f laying 
a line to that locality from the Idle terminus shall be taken in hand 
early next spring. 

Steyning West.—The scheme of the British Electric Traction 
Company for a tramway from Worthing to Littlehampton is being 
-supported by this Rural Council. A draft agreement between tho two 
bodies is now being drawn up. 

Automobile Record Broken.—A Reuter telegram from Trouville 
daced Aug. 26 says that M. Gabriel, driving а Mors motorcar, has 
succeeded in lowering the world’s automobile record for a kilometre by 
26; seconds, travelling at the rate of 136! km. an hour. 


Pemberton.—The Urban District Council give notice in the 
London (азе е of Tuesday of intention to grant a lease to the 
Corporation of Wigan of all the tramways in their district for a 
term of 21 years. The proposal is to reconstruct the lines for electric 
traction. 

Mersey Railway.—The work in connection with the substitution 
of electricity for steam on the Mersey Railway is progressing rapidly, 
and it is confidently anticipated that the service will be COD Ey 
transformed and electric trains running through the tunnel by the 
first week in December. 

Dublin.—The project for the construction of an electric tramway 
from Slane to Dublin is said to be making good headway. Under the 
name of the Dublin and Slane Tramway Company. Limited, а 
company has been registered, with the nominal capital of £1,000, 
to carry out the scheme. 

Manohester.—The school for training the employés of the 
Corporation electric tramways in their duties is now in full swing. 
We understand that a large number of drivers, guards, and ticket and 
traffis inspectors are now receiving regular instruction there, the 
average attendance being 130 per day. 

Garston.—The running of the first car on the Garston section on 
Tuesday was witnessed by large crowds of inhabitants. The energy is 
being supplied from the generating station at Speke-road, Garston, 
where two Browett-Lindley engines have been leid down. It is hoped 
to open the line for traffic one day this week. 

New South Wales.—The tramway revenue during the financial 
year just closed amounted to £631,757, аз compared with £551,674, 
and the expenditure to £541,984, as compared with £462,471. The 
balance, after paying working expenses, amounted to £89,773, as 
compared with £89,203 for the previous year. 

Mexborough and Swinton.—The Royal assent has now been 
given to the Mexborough and Swinton Tramways Act, under which 

wers are extended to construct tramways from the boundary of 

therham through Rawmarsh, Swinton, and Mexborough. The 
construction of the tramways will be commenced very shortly. 


Lanes.—A Laffan message from New York states that the 
death of Mr. Thomas Nevins, the American capitalist who was largely 
interested in electrical undertakings in this country, has resulted in 
the cessation of negotiations for the consolidation of the various 
tramway systems between Liverpool and Manchester and their con- 
veraion to the electric system. 

Sunderland.—Contrary to expectation, the tramway men did not 
go out on strike on Sunday, as they had threatened, but they held а 
moeting, and deputed one of their number to send a statement to the 
Tramways Committee defending the position of the motorman who 
has been called on to pay for damage done to a milk-cart, with which 
the car he was driving collided. 

Newoastle.—The Spital Tongues section of the city tramway 
system was opened for public traffic this week. А statement just 
issued by the 55 shows that the traffic receipts from the 
tramways from Dec. 16, 1901, the opening day, to March 25 last, 
amounted to £20,918, and the expenses to £10,694. The total cost 
of electrical energy during this period was £1,812. 

Walsall.—A sub-committee has been appointed with authority to 
enter into such further contracts for granite setts as they may con- 
sider necessary in connection with the tramways. The contractors for 
the construction of the permanent way of the tramways are to com- 
mence their work immediately. The erection of the car-sheds and 
depót at the Birchills has already been commenced. 

Gateshead.— Ап electric tramcar which was running down High- 
street from Heworth, on Wednesday last week, left the rails at the 
foot of the incline, and dashed on towards Bottle Bank. The latter 
leads to the River Tyne, and there seemed every prospect of the car 
going into the water, for the driver could not stop or steer it. Fortu- 
nately it turned aside, and, crossing the pavement, knocked over a 
lamp-post, and тап into the brickwork of an hotel. Most damage was 
done to the pavement. 


The men on the tower escaped injury. 


Bury.— The Tramway Committee have appointed a sub-committee 


to open tenders for the laying of the Knowsley- street, Heywood- 
street, Bolton-road, and Fairfield sections of the tramway routes. 
Negotiations are proceeding with the Whitefield District Council iu 
regard to the question as to whether Bury or Salford shall lay, equip, 
and run cars d 


rough the district of the Whitefield Council. 
Vienna.—The competition of the electric tramways in Vienna is 


having a similar effect on the cabs as in many towns in this country, 
notably Liverpool. 


А Vienna correspondent describes the situation 
there, so far as the cabs are concerned, as desperate. "The greater 


speed of the electric cars has now drawn away most of their clients. 


А meeting of cabdrivers in the city has resolved to send a petition to 
the mayor and the Government asking for compensation, assessing 
the value of their licenses at £120 each, on the understanding that no 
future licenses be issued. 

Bradford. — А series of small mishaps are reported to have occurred 
on the city electric tramways last Monday. The most serious resulted 
from the failure of the brakes to act promptly. In one cise a car on 
the way down a hill ran into one of the tower vaus used for repairing 
the wires, owing, it is reported, to the brakes not properly acting. 

In another case a car don: 
ing Sunbridye-road failed to immediately answer to the brake, with 
the result that it collided with another car which was standing at the 
foot of the hill. No person was injured. 


Mexico. —À consular report from Mexico states that the motor is 


already an instrument of civilisation there, and the fact that the 


Mexican Minister of Public Works is an enthusiast on the new loco- 
motion is said to be the reason for the recent schemes for the develop- 
ment of Mexican roads. All the roads in the federal district of 
Mexico City are to be put under thorough repair, and new roads of a 
length of 124 miles are to be built. The type of automobile most in 
favour is the cheap American carriage, valued at from £160 to £240, 
while thera is a preference for the electric motor. 


Nottingham.—The next few weeks will see the scheme authorised 
up to the present by the Nottingham Corporation for tramway exten- 
sion in the city well on the road to completion. Thc Lenton route is 
practically finished, and work has already been started upon the 
Willford-road section. The wiring of the overhead equipment is well 
in hand, and should be ready within three weeks. Immediately after- 
wards attention will be concentrated upon the Wilford-road extension. 
Powers have now also been obtained in the Bill which has recently 
received the Royal assent for the construction of tramways along 
London.road, Forest.road, and Hartley-road, but instructions have 
not yet been given to procced with these sections. 


Lanos. and Yorks Railway.—With reference to our note in last 
issue as to the probability of the Cheshire Lines Committee adoptin 
electric traction, it is now reported that the Board of the Lancs. an 
Yorks Railway Company have decided to electrify that portion of 
their system which runs between Manchester and Liverpool, in view 
of the expected competition of the monorail line, the construction of 
which, it is understood, will be pushed forward with all dispatch. 
The Lancashire and Yorkshire Railway enjoys great popularity in 
both cities, and it is felt that should this important scheme of clec- 
trification be carried out, there need be no fears entertained regarding 
the results of the competition of the new line when completed. 


Aberdeen. —The tramway receipts last week amounted to £1,154, 
11s. ld., an increase of £218. 2s. 6d. compared with the correspond- 
ing week last year, while the expenditure was £358. 93. 4d., a decrease 
of £27. 1s. The number of passengers carried during the week was 
265,114, as against 216,526. The total receipts for 11 weeks of the 
financial year are £12,728. 13s. ld., an increase of £3,056. 18s. 6d. 
on the corresponding period last year; while, as there is a decrease of 
£637. Өз. on the expenditure, the total advantage for the 11 weeks is 
£5,694. 4s. бі. At a meeting of the Tramways Committee of the 
Town Council on Monday it was agreed to recommend that the electric 
tramway system should be extended to Ferryhill and Torry, as pro- 
posed in the Act of 1900. : | 

Dewsbury. An enquiry into the application of the Town 
Council for sanction to borrow £10,000 for the provision of additional 
plant at the electricity generating station has been held by Mr. К, Н. 
Bicknell. The town clerk explained that the contract with the 
British Electric Traction Company involved the provision of extra 
plant equivalent to 500 kw. capacity, and also a reserve plant of 
200 kw. capacity. The о had already а reserve 100-kw. 
generator. Mr. Campion, electrical engineer to the Corporation, 
stated that it was proposed to put down one 300-kw. set and one 
200-kw. set in addition to the 200 kw. plant that the Corporation 
already had. The trams would normally take about 200 kw. There 
was no opposition, and the enquiry terminated. 


Tramways in Yorks.—An informal meeting of chairmen, vice- 
chairmen, and general managers of the Leeds, Bradford, and Halifax 
Corporation tramways has recently been held with the object of talking 
over proposals to so improve the traffic arrangements on the three 
systems as to render a through journey Compor y easy. It is 
hoped that by next spring a working arrangement will be possible. 
One suggestion is that there should be a through fare from Leeds to 
Hebden Bridge, though this would still necessitate a change of cars, 
the gauges being different. Another proposal involves the provision 
of waiting-rooms at the junctions, and the compilation of a time- 
table affording ready connection. The greatest extent of the united 
lines would be from Roundhay Park to Hebden Bridge. 


Conference of Tramoar Builders.—At Manchester recently a 
meeting of delegates drawn from the tramcar workers of the United 
Kingdom ое of Coachmakers was held, when there were present 
representatives from all car-building centres. The statement was made 
that owing to the rapid development of the industry during the last 
two years, and the keen competition, it had been found necessary, in 


322 


THE ELECTRICAL ENGINEER, AUGUST 29, 1902. 


the interests of the contractors, Spares the corporations, and tram 
companies involved, that some uniformity of conditions of work 
should be drawn up. After full consideration the delegates drew up 
а series of conditions which at present prevail in some of the works, 
and it was hoped these would be found acceptable to the corporations, 
companies, and contractors concerned. With an idea of working in 
barmony with отрогов and reducing the possibility of а strike to а 
minimum, it was decided that an endeavour should be made to form 
a conciliation boazd. The conference also decided, owing to the large 
number of cases of lead-poisoning occurring in the coachmaking trade, 
to ask the different firms to carry out the Board of Trade regulations 
in relation to this matter. 


Electric Tramways in  Russia.—According to 
received in London the question of constructin 
railways in St. Petersburg and Moscow, which has been under con- 
sideration for a long time, has now been decided. It appears that 
a commission, presided over by the Ministers for Home Affairs, 
Finance, Communications, and War, and the Imperial Controller, 
was appointed by the Government some time ago to cxamine 
the various schemes submitted by competitors for the concession 
for the building of the electric lines, and the commission has 
now come to the conclusion that the project proposed by 
an American banking house and Engincer Balinski should be 
given the preference, apparently because they have undertaken 
to form a connection between the Russian and Finnish railway 
systems, and to construct a great railway bridge over the Neva. It is 
estimated that the capital expenditure would amount to 120,000,000 
roubles for St. Petersburg and 150,000,000 roubles for Moscow, and in 
each case one-half of the total outlay would be provided by the issue 
of shares and the other half by the emission of bonds. The duration 
of the concession is 81 years, although the right of purchase by the 
authorities is reserved at the expiration of 25 years, and the electric 
lines are to be completed within five years from the granting of the 
ooncession. 


Board of Trade Regulations.—4At the invitation of the assistant 
Secre to the Board of Trade, representatives of corporations and 
companies operating tramways had a meeting on Friday last with 
representatives of the Board of Trade and of the Home Office at 

itehall-gardens, Westminster. The subject of conference was the 
proposed Board of Trade regulations, especially with regard to carrying 
a red light on the rear of all cars. Mr. Young, of Glasgow, who made 
the opening statement, pointed out that at night electric cars of the 
present day presented such a blaze of light that a red rear light was 
uite unnecessary, and, further, that on account of the adoption on 
al large systems of distinetive route colours, with lights at night 
coloured to онер» a regulation requiring а red light on the rear 
of every car would be so confusing as practically to do away with 
the system of distinguishing route colours, which has been found 
so popular and convenient wherever adopted. Sir Herbert Jekyll, 
for the Board of Trade, explained at the outset that since the 
suggestion had come from the Home Office, and his department had 
no special views on the matter, he would allow Mr. Cunninghame, as 
representing the Home Office, to deal with it. Mr. Cunninghamo, after 
hearing the various speakers, said in effect that his department had no 
desire whatever to fetter or harass electric tramways, but quite the 
opposite. Their idea, if it could be carried out, was to have all road 
and street vehicles carrying a red light on the rear. He saw, how- 
ever, from what had been put forward by this influential deputation 
that there might be a difficulty in making such a rule quite general, 
апа in any case they would now consider whether electric tramway 
cars should be excepted in the event of such a rule as proposed being 
adopted. He mentioned that in any case the Home Office would not 
deat with the rules applicable to Scotland. 


Glasgow.—-A special correspondent of the Glasgow Herald has 
made an interesting analysis of the report and accounts of the 
Glasgow tramway undertaking for the year ending May 31. The 
year under review is the first during which electric haulage was in 
use on а large scale. In the presion year only about five miles of 
route were worked electrically, but in the courss of the past 12 months 
all the old lines were electrified, and 84 miles of new route opened, 
bringing the total up to 52 miles. Another fact to be noticed is 
that for half of the year reported upon the traffic was exceptional, 
owing to the international exhibition. The analysis deals in the 
first place with the cost of working. During 1900-1 the cars 
on the five miles of electric routo then open ran a mileage 
of 1,319,977, and carried 22,066,591 engers. The electric car 
mileage for 1901-2 was 11,935,099, and 155,243,378 passengers 
were carried. In the former year the expenditure per car mile, 
including renewal and depreciation, was 8:454, ; in the latter 
7˙57d., a saving of nearly ld. per car mile. Excluding renewal 
and depreciation allowances, the figures work out at 6:08d. per car 
mile for 1900-1, and 5°3d. for 1901-2—a figure ‘‘ surpassed in economy 
by very few lines in the country." The power ststion expenses per 
car mile fell from ‘93d. to ‘41d. Practically the entire saving in the 
power station expenses is attributed to economy in the handling and 
consumption of fuel. The receipts for 1901-2 (which amounted in 
the gross to £614,413) worked out at 11 73d. per car mile, as 
against 14°62d. in the preceding year, so that the ratio of expenses 
to receipts was for last year 64 per cent., and for the year before 
58 per cent., or omitting allowances for renewals and deprecia- 
tion, 45 per cent. and 42 per cent. respectively. The writer 
explains that the lover percentage in 1900-1 was due, not to lower 
expenses, but to abnormal receipts on the Spee section owing to 
the overcrowded state of the cars. The Tramways Committee have 
been able out of revenue to write off the whole horse-traction plant 
capitalisation and to renew the old tracks. The greatest weck’s revenue 
during the exhibition was £14,278 in the weck ending Sept. 28. But 
after the exhibition closed, and, despite winter weather, the receipts 
only twice fell below £10,000, and each week in May last they were 


information 
street electric 


Carntyne has now been opened. 


ings under the Tramways Act, 1870, during the session of 1 
issued on Tuesday as a parliamentary paper. 
the number of applications made for provisional orders was 18—viz.: 
Aberdare Urban 
Corporation, Cheadle and Gatley Urban District Council, Chiswick 


(Knottingley Extension), and Wolverhampton Corporation. 
applications included power to construct new or extension tram- 
ways, and, with one exception—viz., West Riding—were promoted 
by local authorities. 
was 22 miles 9 chains of double line and 34 miles 35 chains of single 


involve the withdrawal of the application. 
not . 
Bournemouth and кор applications, meetings were held at the 
oftice of the Board of Trade for the consideration of the respective 
applications. The Board decided against the line proposed in the 
Bournemouth order ; while the Pontypridd order was approved, with 
certain inodifications. 
visional orders made by the Boa 
ment for confirmation. 
passing of the Act down to the present is 580. 
made 439 orders, and 420 of these were confirmed by Parliament. The 
fees received with the applications amount to £20,300. 


scheme which the Corporation of Sheffield have at present in 
ишо 

survey of t 
newspapers, from which we take the fo 
brough route is being entirely reconstructed. The whole line is three 
miles in length from Snig-hill to Hillsbrough, and the track is to be 
continued round Hillsbrough Park to join the Owlerton route. Nearly 
two miles of this route will be 
made almost at once with the extension from Hillfoot Bridge along 
Penistone-road to Shalesmoor, giving an alternative route to Owlerton. 
Work is also actively proceeding on the Chesterfield-road route from 
Heeley to Norton 
important work is proceeding in Sheaf-street, where the department 


the short length now under construction. 
widened to 70ft., and a much better corner is being made from Com- 


near £12,000. Before another year is over it is probable that nearly 


all the additional lines authorised, about 17 miles length, will be 


finished and in operation. The extension of the Duke-street line to 


It will be 10 days or во before the 
Cathcart extension can be ready for traffic. 


The Tramways Act.—The Board of Trade report of the 75 


was 
The report states that 


istrict Council, Bournemouth Corporation, Brighton 


Urban District Council, Heywood Corporation, Leeds Corporation, 
Lees Urban District Council, Mountain Ash Urban District Council, 
Pontypridd Urban District Council, Southampton Corporation, South- 
rt Dornoration, Stockport Corporation, Sunderland Corporation, 
odmorden Corporation, Walker Urban District Council, West piding 
All the 


The aggregate length of the proposed tramways 
line and the estimated expenditure was £666,192. The Todmorden 


and the Walker applications were not proceeded with by the 
promoters. Local enquiries were held in two cases—viz., Aberdare 
and Mountain Ash—with the result that those schemes, to both 
of which considerable 

local enquiry was order 
the opening of the enqui 


pe was offered, were rejected. А 
also into the Chiswick application. At 
it was announced that the promoters had 
made an arrangement with certain шен parties, which would 
e enquiry was therefore 


proceeded with, and the application dropped. In the cases of 


Twelve речин were granted, and pro- 
of Trade, and submitted to Parlia- 
The number of orders е9 for since the 


e Board of Trade 


Shefüeld Improvements.—The largest and most porn: 
d is 

the tramway extension and street widening. А short 
e work now in progress has шег in one of the local 
lowing points: The Hills- 


paved with wood. A startis to be 


oodseats, an extension of 14 miles. Most 


a connection between the Commercial-street and 


is engaged in makin 

Broad-street lines, thus sober the long detour which the Intake 
cars now have to make across 

The work is very complicated, and necessarily proceeds slowly. 
idea of the engineering difficulties to be overcome may be gathered 


ys Bridge and along Blonk.street. 
Some 


from the fact that no fewer than five double junctions come in 
Sheaf-street is being 


mercial-street into Sheaf-street. As soon as the Midland Railway 


Company can carry out their agreement with the Corporation for 
widening the upper end of Sheaf-street, it is expected that the lines 


will be carried along past the station (which, it may be remembered, 
is to be brought forward some distance and practically doubled), and 


joined up with the line which is to come down Furnival.street from 


the Moorhead, and also with the line which runs along Queen's-road 
to Heeley. When this is done there will be а circular line in the 
centre of the city touching at both stations, the Wicker and the Moor- 
head, and it is very likely that cars will be continually running round 
this circle, affording а most useful means of quick transit from one 
important business centre to another. With regard to the Upwell- 
street and Owler-lane extension, the track is almost completed. 
Besides the laying of track for the Tramways Committee, the city 
surveyor's department has a good deal of building work on hand. At 
the ‘Hinsley depót a brassfoundry, sand furnace, and offices are in 
course of construction, at a cost of about £7,000. This is part of the 
scheme whereby the Tramways Committee intend to do their own 
work of building cars and the larger repairs incidental to the working 
of a bigsystem. At Kelham Island power station the large ongine- 
bed for the new Cole, Marchent, and Morley engine is practically 
completed, and a set of stables is almost ready for the accommodation 
of the animals who draw the breakdown wagons and superintendents’ 
traps. At the Queen’s-road depót preparations are being made for large 
extensions, to cost about £15,000. More provision is to be made for 
the storage of cars, and workshops are to be erected. This is to be an 
enormous depót when complete, with accommodation for 150 cars. 
Tinsley can take 90, so that for a short time the roon will be slightly 
in excess of requirements. But when the committee starts building in 
real earnest, and when the cars now on order are delivered, there will 
be no room to spare. As the Tramways Committee have decided not 
to proceed with the Glossop-road and Clarkehouse-road extension to 
Brocco Bank, the surface of Olarkehouse-road, which is in a ruinous 
condition at present, is to be relaid immediately. Numerous works 
of street widening are also being carried out in conjunction with the 
tramway extensions. 
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PROVISIONAL PATENTS, 1902. 


Асо. 18. 


18113. An automatic clutch or guard to be attached to 
trolley head of electric cars. John William Lord 
Nuttall, 196, Ashton-road, Oldham. 

18148. Improvements іп electrical Яге - alarm apparatus. 
James Percival Robertson, 77, Chancery-lane, London. 
(Complete specification.) 

18172. Proceeding to manufacture the active mass of clec- 
trodes for lead acoumulators. Friedrich Wilhelm 
Schmidt-Altwegg, 30, Frederick street, Birmingham. 

18173. An olectric ladder. Albert G. Witney, 1,322, Wolfram- 
street, Chicago, United States. 


Ava. 19. 


18174. Electric earthing device and main or other circuit 
cut-out. Alfred John Beaumont, 16, Stone-gate, York. 

18188. An improvement in starters and controllers for 
electric motors. Harry Scott Nowell, 68, Hunton-road, 
Erdington, Birmingham. 

18226. An improved apparatus for indicating the presence 
of leaks on eleotric circuits.  Heuben James Bott, 11, 
Southampton-buildings, Chancery-lane, London. 

18228. Improvements in electric switches. Henry Harris Lake, 
45,  Southampton-buildings, Chancery-lane, London. 
(General Electric Company, United States.) 

18229. Improvements relating to field coils for dynamo- 
electric machines. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric 
Company, United States.) 

18930. Improvements relating to devices for making and 
breaking electric cirouits. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (General 
Electric Company, United States.) 

18946. Improvements in and relating to electric switches 
and the like. Denis Ripley Broadbent, 322, High Holborn, 
London. 

182953. An improved weatherproof and conducting casing and 
cover, specially adapted for use upon telephone 
transmitters and receivers. Paul Hardegen, 6, Lord- 
street, Liverpool. (Complete specification.) 


Aud. 20. 
18279. Improvements in electric tramoars. Joaquim Antonio 
de Macedo, Leventhorpe Hall, near Leeds. 
18316. Improvements in electric circuit breakers. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (James J. Wood, United States.) 


19317. Improvements in electric аго lamps. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (James J. Wood, United States.) 

18318. Improvements in means for varying the voltage of 
delta - connected polyphase electric circuits. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Albert H. Armstrong and Jonathan E. 
Woodbridge, United States.) 

18319. Improvements in electric arc lamps. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Richard Fleming, United States. ) 

18390. Improvements in controllers for electric motors. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (Edgar F. Dutton, United States.) 

18391. Improvements in systems of clectrical distribution. 
The British Thomson-Houston Company, Limited, 83, 
Oannon-street, London. (Charles W. Stone, United States. ) 


16323. Improvements in fuseless rosettes for electric circuits. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Herbert C. Wirt, United States.) 


18323. Improvements in lightning arresters. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Thomas J. Johnston, United States.) 


18324, Improvements in systems of dynamo-electric machines. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Frank H. Jeannin, United States.) 


18325. Improvements in method of winding coils. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Julius W. Lundskog, United States.) 


198396. Improvements in means for preventing oreeping of 
electric meters. The British Thomson-Houston Company, 
Limited, 85, Cannon.street, London. (Alexander D. Lu nt 
United States.) 

18327. Improvements in starting devices for electric motors. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Robert Н. Read, United States.) 

18328. Improvements in systems of motor control. The 
British Thomson-Houston ey: Limited, 83, Cannon- 
street, London. (Frank E. Case, United States.) 

18390. Improvements in operating dynamo.electric machines. 
The British Thomson-Houston Company, Limited, 85, 
Cannon-street, London. (Frank Н. Jeannin, United States.) 

18334. Improvements in or relating to electric switches. 
Gerald William Partridge, 46, Lincoln’s-inn-fields, London. 
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18330. Improvements relating to armatures for dynamo- 
electric machines. The British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (Henry G. 
ist, United States.) 
Improvements in means for regulating dynamo- 
electric machines. The British Thomson-Houston Oom- 
(Charles R. 


18331. 


ny, Limited, 83, Cannon-street, London. 
cKay, United States.) 

18341. Improvements in telephone installations having a 
central microphone battery. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildin 
Chancery-lane, London. (Siemens und Halske Aktien-Gesell- 
schaft, Germany.) (Complete specification. ) 

Auc. 21. 

18359. Au improved trolley head or conductor for electric 
wires on railways, tramways, and the like. Jasper 
James Carter, 3, Vergemont Hall, Clonskeagh, co. Dublin. 

18372. Improved method of and means for actuating by 
electricity the points of electric tramway rails and 
the points of the overhead wire. John Frederick 
Wood, 9, Tempest Hey, Liverpool. 

18490. Improved electric heater for liquids. 
Briggs, 322, High Holborn, London. 

18441. An improved joint for broken trolley wires and the 
like. Henry Nicol Thomas, 18, Southampton-buildings, 
Chancery-lane, London. 


Ava, 22. 

18461. Improvements in and relating to portable inoan- 
descent electric lamps or torches. George Pearson, 70, 
Chanccry-lane, London. 

18404. An improved apparatus or device for use in applying 
bituminous or similar composition to conduits for 
electric cables, or to drain pipes, or like goods, to 
form jointing rings theroon. William Oates and Henry 
Ling Roth, Palatine-chambers, Market-street, Halifax. 

18465. Improvements in eloctric igniting apparatus for auto- 
mobiles and the like. Václav Klement, 62, St. Vincent. 
street, Glasgow. (Complete specification.) 

18469. Improvoments in or connected with the electric light- 
ing of trains. James George Willcox Aldridge and Arthur 
William Ranken, 40, Chancery-lane, London. 


Avo, 23. 

18523. Improvements in trolley arms for electrical traction 
by overhead wire. Hedley Oliver, 81, Sandy-road, 
Seaforth, Liverpool. 

18532, Improvements in china frames for branching electrie 
wire conductors. Eduard Kellerer, 8, Avenue Ledru Rollin, 
Paris. 

18533. Improvements in arc lamps. Thomas Ward, jun., and 
John Henry Weeks, 128, Colmore-row, Birmingham. 

18552. Improvements in or relating to electrical ship log 
apparatus. Thomas Ferdinand Walker and Thomas Sydney 
Walker, 55, Chancery-lane, London. 

18575. Improvements in or relating to the electro-deposition 
of zinc. Heinrich Feith, 322, High Holborn, London. 

18580. Improvements in telegraphic apparatus for double 
transmission by pulsatory and continuous currents. 
William Lloyd Wise, 46, Lincoln’s-inn-fields, London. 
(Albert Cushing Crehore, United States.) 

18586. Improvements in olectric fuses or cut-outs. Harry 
Leonard Morse, 45, Southampton-buildings, Chancery-lane, 
London. 


Frank Herbert 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published Sept. 11. 


1901. 

16419. Frogs or points and crossings to be used in conneo- 
tion with the conduotors of electric tramways or 
railways. Nicholson. 

16810. Relay and methods of employing the same in eonneo- 
tion with multiplex telegraphy, telephone systems, 
and the like. Pedersen. 

17383. Safety devices for guard wires of trolley wires and 
other conductors. Munro. 

18831. Electric telegraphs for use on board ships and for 
other purposes.  Evershed and Vignoles, Limited, and 
Evershed. 

19828. Track construction of electric railways or tramways 
operated on the conduit system. Chapman. 

20193. Process of covering clectric conductors or wires with 
insulating material, or producing small tubings and 
apparatus therefor. Heyl-Dia. 

20612. Electric switch and circuit breaker. Veritys, Limited, 
and Selby. 

20752. Means of adjusting the height of suspended articles, 
suoh as electric lamps and the like. Wilkinson. 

$1056. Electric arc lamps. Jandus Arc Lamp and Electric Com. 
pany, Limited, and Jones. 


1902. 
5618. Wiroless telegraphy. Cervera. 
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11523. Method of and means for transmitting electrical 


Amount 
Name. Last price, 
energy in installations for traction purposes. Déri. pen 
12581. Electromagnetic traction or driving apparatus for Electric Lighting and Supply. £ £ 


railways, lifts, machine tools, and other appliances. 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 i 08106 


т cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 
Zehden. Bournemouth and Poole, Ordinary ...................... 10 .. 114124 
44 per cent, Cum. Pref......................... 10 .. or 
"m Debenture Stock, Red. .......................... 100 .. 101-1 
Brompton and Kensington, Ordinar gg E E эго 
per cent. Preference .......................... "S 
TRAFFIC RETURNS. Calcutta Electric Supply Со „Ordinary, Nos. 1-20,000.... 6 .. rg 
Nos. 20,001-30,000 .............................. 5 =. 8 
ш т T “aoe ae E Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 .. 14 
Li пои Increase | Total га Central Electric Supply Ld., 4 per cent Guar (Deb. Stock 100 РА 106-108 
TES тек 55 or 8 Charing Cross n zn REO BP 00000000 $ she 8191 
па . crease. З Nog. 50,001-70,000 .............................. T 
poang . i zr RAE E | 8 — — 44 per cent. Cum. Pree fn. 5 .. 81-57 
£ £ £ £ £ “City Undertaking,” 44 p.c. Cum. Pref., 1-40, 00 5 .. 43 
Aberdeen Corporation.......... Мау 51|] 754 717) + 36 | 36,875 | 34,648 4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 pis 
Birmingham Tramways ........ Aug. 25 4,708 4,867) — 159 163,503 151,615 | Chelsea Electricity Supply ............. 5 .. А 05 112 
Blackburn Corporation » 22 794, 853 — 59 | 18,315 | 14,950 44 per cent. Debentures ........................ 100 .. 9.10 
Blackpool Corporation.......... „ 21| 2,535 2,725) — , 190 | 22,852 , 23,821 | City of London, OFdIDAEY i. os ode essa e EDEN LEE Ra n 10 .. 1213 
Blackpool-Fleetwood Tramways „ 23 | 1,912, 2,421 - 509 | 10,561 | 11,824 6 per cent. Cumulative Pref. .................... 10 .. 122.127 
Bolton Corporation ............ „ 21| 1,952, 2,002 — 80 | 53,612 | 49,325 5 per cent. Debenture Stock .................... 100 .. 102.105 
Bradford Corporation .......... „ 24 | 3,688 1,361; + 2,327 | 94,262 | 31,264 44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 .. : 
Bristol Tramways Company ....| ,, 24 | 4995 4,125 + 872 saat = County of London and Brush Provincial, Ordinary........ 10 114 ч 
Carlisle Tramways Company....| , 23| 212! 228 - 16 | 5.936 5.553 6 per cent. Cum. Pref. .......................... 10 1 E 
Central London Railway........ „ 23, 5,82 5,109 + 73 | 51,582 46,616 44 per cent. Debentures Prov. Certs. АП pd. Ed. 100 .. > 
City and South London Railway! ,, 24| 2.645 1.697 + 948 | 22141 | 14,609 | Edmundsons' Electricity Corporation, Ordinary, 1-17,400.. 6 .. 6461 
Cork E. T. and L. Company ....| „, 21| 1,016 577 + 459 | 13,353 | 15,706 6 per cent. Cum. Pre 5 m 
Darwen Corporation............ — oe == = 2 44 per cent. First Mort. Deb..................... 100 .. 107.110 
Darwen-Hoddlesden ............ — =e a i Electric Lt. & Tractn. Co. of Aust., Ld., 6 P. c.Cm. Pf.,1-20,000 5 .. 4-4 
Dover Corporation ............ 25) 320 35 - 15 | 7,373 | 7,270 5 per cent. Debenture Stock, Red. .............. 10 .. 991 
Dublin & Lucan Electric Railway} ,, 24 171; 138 + 35, 1,110 1,188 | Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... .. 92.105 
Dublin U. T., electric cars...... „ 22 3,909, 4,149} - 240 — — 4 per cent. First Deb Stock, Red. .............. 10 .. 1 
Dublin S. District, Electric ....| ,, 22 | 1,056 1,187 — 151 = = Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 .. 1-8 
Dundee Tramways Company....| — — — = = — Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5... 104-11 
Glasgow Corporation .......... „ 23 1,60513,124| — 2,139 = = 4 per cent. Debenture Stock, Red. .............. 100 .. 101-1 
Halifax Corporation............ July 30 | 2,573, 2, — 27 | 21,516 — Kensington and Knightsbridge and Notting Hill ........ 100 .. 105-108 
Huddersfield Corporation ...... Aug. 10 1,308 1,133) + 175 E к= Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 94-104 
Hull Corporation, E. 8.......... Уз = 1725 1.7200  — 37,090 | 35,620 | London Electric, Ordinary QE SU ĩ ðↄ 8 5 vs 1324 
Liverpool Corporation.......... 5 11,537 10,544 + 1,003 „582 281,848 per cent. ЖЫДЫДЫ занате ооа на ve 
Liverpool Overhead Railway... ,, 24| 1,670 1,778) — 108 „ 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. $35 
Newcastle-on-Tyne Corporation | July 12 2,688 — — — — Metropolitan, Ordinary .................. . . 2 f 10 15-16 
Portsmouth Corporation........ Aug.23 | 2,591 1,400 + 1,181 | — — ———A per cent. First Mortgage Debenture Stock .... 100 .. 108-112 
Sheffleld Corporation .......... » 4,267 — — € "E per cent. Mortgage Debenture, Red. .......... 10 .. 99-102 
Southampton Corporation ...... = etc NER = Е = Newcastle-upon-Tyne Electric Supply, Ordinary.......... 2 .. 6755 
Sunderland Corporation ........ „ 241, 1,562 176 875 25,840 eferente o edu Rossi s Ur Wü cse Rua ES EP "s 
ue | SUD Notting Hill Electric Lighting ЛИЛИ 10 . 1514 
= x cr M Oriental, d, 8 I x — 
RET ü ᷣͤ y 8 ss 7-74 
MISCELLANEOUS, £44 Shares, New „%%% M ruere te 95 855 
: Oxford Electric, Ordinary, 1-96 an -10,810............ EN 
Гек тне крл 3 ae Е 4 рег севе 1 pesi F 10 2s oe 
Barcelona Ensanche y Gracia, £70 decrease. Barcelona £311 increase. River P at Com 8 ot Montres] 54 "e t cont. First = 
Brisbane, £558 increase (month of June, £10,187 ; increase, £1,813). Boya E = Мотывсе Ба , p> сеп» 100 . 103-105 
increase 20). 166 inerens e. (uontn of June, receipts £12,229; | Smithfleld Marketa Electric Supply, Ltd., Ord., 1-12,000 .. 10 — HÀ 
Calcutta, £946 increase. ! : 8 E I d cent d AE BLOCK ое о утоа Ex 213 
a own mont 0 une : rece pts, i - ех nditure, £6,689. N : GS Re Са жаи ж» ө ее ж жа onn з ee 2 
Isle of Thanet Electric, £110 increase d Bt. J d and TAM Ordinary, 101-20,080 .......... 2 P 144-154 
Mexico Electric (month of July), receipts, £20,300; expenditure, £12,600. pere at Debs o P MR 88 10 .. ‘ta 
Perth Electric, 172 increase. жоры ону I — — ‚‚———‚—‚— „ „ „ „„ 5 D 11-12 
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NOTES. 


Whitworth Scholarships.—It is announced that 
the following candidates were successful in the com- 
petition for the Whitworth scholarships for this year—i.c., 
Messrs. W. M. Selvey, of London ; L. Bairstow, of Halifax ; 
J. V. Robinson, of West Hartlepool; and A. Baker, of 
Gosport, Hants. The scholarships are of the value of 
£125 а year each, and tenable for three years. In addition 
to the above, 50 candidates have secured in the competition 
exhibitions of £50 a year each, tenable for one year. 

Electricity for Airships. — One of the most 
attractive features of the St. Louis World's Fair, which is 
now being organised, will be the aeronautic competition. 
It will be of interest to electrical inventors to know that 
there is to be a prize of £600 offered for “а successful 
attempt to drive an airship motor by energy transmitted 
through space, either in the form of electric radiation or in 
some other form of electrical energy, to an actual amount 
of 45 h.p. at the point of reception, and at a distance of at 
least 1,000ft." 'The test must be made on the exhibition 
grounds by experts satisfaetory to the jury. 


Wireless Telegraphy.—Mr. Marconi claims to be 
able to maintain an uninterrupted communication by 
wireless telegraphy between Ferrol, at the north-west 
corner of Spain, and his Poldhu station, in Cornwall, a 
distance as the crow flies of nearly 500 miles. According 
to a message from Ferrol, dated Aug. 50, he stated in con- 
versation with a number of Spanish telegraphists, who 
visited him on board the Italian cruiser “Carlo Alberto,” 
that he was in daily communication with England. Mr. 
Marconi added that he had solved the problem of the inde- 
pendence of several simultaneous messages, and was able to 
keep up communication with his English station at the same 
time that men-of-war were exchanging messages by wireless 
telegraphy in the same region. 

Inversion of Zinc Sulphate.—The temperature of 
inversion of zinc sulphate determined by the electrical 
method differs considerably from that obtained by 
solubility measurements, and the difference has been 
ascribed to the presence of the mercurous sulphate in 
the Clark cell, by which the inversion temperature is 
lowered. Ininvestigating the subject, Messrs. H. T. Barnes 
and Н. L. Cooke have therefore constructed a cell of 
H-pattern, containing zinc sulphate over a 10 per cent. 
zinc amalgam, and have found that the inversion tempera- 
ture is still lower than that derived from the solubility, 
and is almost unaffected by the addition of mercurous 
sulphate. The cause of the difference cannot therefore be 
ascribed to the presence of the mercurous sulphate. 


Telegraphy in the Cameroons.—aA proposed exten- 
sion of the telegraph system in the Cameroons was recently 
the subject of a petition to the German Imperial Chancellor, 
Count Bülow, whose decision in the matter has now been 
made public. The reply received by the German Colonial 
Society states that the Government recognises the import- 
ance of establishing an extended network of telegraph or 
telephone lines, but that the obstacles in the way of speedy 
action being taken in this direction lie in the financial 
dependence of the protectorate, whilst at the same time 
there is no justification for the allocation of sums of money 
to that purpose which are out of proportion to the 
undeveloped economic position of the colony. Never- 
theless, the Imperial Post Office and the Colonial Office 
have jointly endeavoured to further the institution of 
telegraphic communication in the Cameroons, and as an 
instance the Chancellor points out that as the telephone 
line between Vietowa and Buea has been completed, the 


work of establishing a telegraph line between Duala and 
Buea has now been taken in hand. The colonial estimates for 
1903 will include a proposal for connecting Duala and E'deg 
by means of a telegraph system, but further action will 
depend upon the circumstances of the case. 


Velocity of Electrolytic Decomposition of Oxalic 
Acid. As a result of his investigations into the velocity of 
electrolytic decomposition of oxalic acid in the presence of 
sulphurie acid, Mr. T. Akerberg has found that when a 
solution of sulphuric acid containing oxalic acid is elec- 
trolysed between polished platinum electrodes, the oxalic 
acid is scarcely decomposed. When platinised electrodes 
are used, the oxalic acid is readily decomposed. The 
decomposition is, therefore, a secondary process, which is 
catalytically influenced by the platinum black; it is a 
purely chemical oxidation effected by the electrolytically 
separated oxygen. In concentrated solution, with low 
current densities, or at high temperature, the decomposition 
follows Faraday’s law, but in more dilute solution the 
reaction is unimolecular, and consequently the oxidation is 
carried out by atomic oxygen. The constant for reaction 
velocity between 15deg. and 55deg. varies almost propor- 
tionally with the temperature. 


Radioactive Bismuth-Polonium.—Mr. W. Marck- 
wald, in a paper on this subject abstracted in the current 
number of the Journal of the Chemical Society, states that 
the presence of some new element, polonium, in ordinary 
radioactive bismuth has been established. When a solution 
of the chloride is electrolysed, the metal which is first 
deposited is much more radioactive than the original 
substance, and even when a polished rod of bismuth 
is placed in a solution of the chloride, а small, 
extremely active, metallic deposit is formed on the 
surface of the bismuth, owing to the difference in potential 
between the new element and metallic bismuth. After 
three days the whole of the active element has become 
deposited, and the solution shows no radioactivity. The 
deposit contains small amounts of chloride, which can be 
removed by sublimation ; the metallic bead thus obtained 
dissolves in nitric acid, and the solution exhibits most of 
the reactions characteristic of bismuth ions. The active 
rays emitted by the metal and its solutions differ from 
radium rays, as they are incapable of passing through 
paper and other obstacles. The author hopes to obtain 
sufficient of the new metal to determine its atomic weight. 
The activity of the specimens of polonium does not diminish 
even after several months. 


The Telephone in the Temple.—In view of the 
present-day popularity of the telephone, and the enormous 
facilities for the quick and easy transaction of business 
which it offers, it is surprising to find that the Inner 
Temple, the City home of one of the largest bodies of 
barristers in London, should be entirely without tele 
phonic communication of any sort. That this is not the 
fault of the National Telephone Company is vouched for 
by the fact that in years gone by they have made repeated 
overtures to the Benchers of the Temple for permission to 
lay their wires within its ancient and historic precincts, 
but these have always been rejected more for sentimental 
reasons than any other. With the introduction of the 
Post Office telephones, however, wiser counsels seem to 
have prevailed. Acting under pressure of the tenants on 
the one hand and the General Post Office on the other, the 
Benchers of the Inner Temple have now consented to allow 
Post Office telephones to be introduced into the sacred area, 
and the work of laying the cables is soon to be commenced. 
The present time being the period of the Long Vacation, 
when only a court sits now and again, there is plenty of 
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opportunity for the workmen to get on quickly with the 
installation, and it is hoped to have a certain part, if not 
the whole, of the Inner Temple in telephonic communica- 
tion with the outside world before the lawyers return for 
the winter term at the end of October. 


Standard Cells.—A paper by Jaeger on this subject 
was recently presented to the German Electro-chemical 
Society, of which the following is an abstract : A standard 
cell must represent a reversible chemical system, and would 
theoretically have the best forms if the electrolyte is also 
present in solid form—for instance, solid crystals of zinc 
sulphate with water of crystallisation in the Clark cell. The 
depolariser is best, when solid and а good conductor. When 
mercurous sulphate is used there are complications due to 
its solubility. The author gives some results of tests of 
Clark cells and Weston cells obtained in the German 
Reichsanstalt, where nearly every year a greater number 
of Clark cells and Weston cells (with solid cadmium 
sulphate) are compared for E M.F., and the ratio of the 
E.M.F. of these two cells is determined. This ratio has 
not changed in four years by more than 0:0001. The 
average of all the measurements in these four years is as 
follows : the ratio of the Clark cell at Odeg. C. to that of 
the Weston cell at 20deg. is 1:42280; the ratio of the 
Clark cell at 15deg. C. to that of the Weston cell at 
20deg. C. is 1:40669. In the cadmium cell made by the 
Weston Company the electrolyte is not saturated, and is 
not present in solid form; its E. M. F. is nearly independent 
of the temperature, and is higher by about 0:0005 volt 
than that of the cell with solid form at 20deg. The E.M.F. 
of the latter is 1:0186 volt. 


Magnetic Experiments on Metals. — A long 
investigation of the connection between the magnetisa- 
tion and the mechanical deformation of the ferro-magnetic 
metals has just been concluded by Messrs. H. Nagaska 
and K. Honda, of Tokio. From the results published it 
seems that in reversible nickel-steel, such as is used for 
scales on account of its small expansion, mechanical clonga- 
tion in the direction of magnetisation produces an increase 
of magnetism. On the other hand, the same substance 
stretches on being magnetised, especially when it is 
annealed instead of being hard drawn. Iron, steel, nickel, 
and nickel-steel inerease in volume by magnetisation, but 
cobalt shows contraction. The greatest volume change 
was observed in а nickel-steel containing 29 per cent. of 
nickel, in which it is in a strong field 40 times that of iron. 
Ав regards the Wiedemann effect, the twist produced by 
the combined action of cireular and longitudinal magnetisa- 
tion in iron, nickel, and nickel-steel increases with the 
longitudinal field strength, and reaches a maximum, whence 
it decreases gradually as the field is further increased. 
The sense of twist in iron and nickel-steel is opposite to 
that in nickel. The transient current produced by twisting 
à longitudinally magnetised wire, and the longitudinal 
magnetisation caused by twisting a circularly magnetised 
wire, are reciprocally related to the twist produced by 
longitudinal and circular magnetisations. 


Manufacture of Metallic Carbides.—A method of 
preparing the carbides of the alkaline earth metals—i.e., 
barium, strontium, and calcium—has been patented by 
Limb, of Lyons, which consists in heating the sulphide or 
sulphate of the metal whose carbide is required together 
with carbon and some metal which easily combines with 
sulphur in the electric furnace. It has been proposed 
before to heat mixtures of alkaline earth sulphides or 
sulphates with carbon in an arc furnace; but not only 
does such a progress demand a current of very high 
voltage, it also takes place somewhat slowly and by 


— 


no means quantitatively. The feature of the present 
invention, accordingly, is the addition of a metal to 
the previous mixture, which metal combines with the 
sulphur and assists the decomposition. Tin or lead 
may be employed in order to gain the advantage of 
their ready fusibility, which makes the charge a better 
conductor of heat; or iron, or its oxides, may be similarly 
adopted. For instance, 100 parts of barium sulphate are 
roasted with 34 of coke, when barium sulphide mixed 
with an excess of carbon results. The product is powdered, 
incorporated with 36 parts of iron filings, and ignited in 
an electric furnace. Using the oxide of iron, the propor- 
tions are 100 parts of barium sulphate, 43 of coke, and 35 
of ferric oxide. The residue is treated with water, pre- 
ferably hot, when 10 parts by weight of acetylene are 
liberated, and can be employed for any desired purpose, 
while 100 to 120 parts of barium hydroxide (caustic 
baryta) pass into solution, and can be crystallised out. 
Forty parts of manganese oxide may be substituted for 
the iron. Either direct or alternating currents are per- 
missible in the furnace; the former tends to set sulphur 
free. 

The Calcium Carbide Industry.—The vast possi- 
bilities of water power in connection with the manufacture 
of merchandise is well illustrated by the many and varied 
industries which have sprung up like mushrooms in the 
neighbourhood of the Niagara Falls, where two companies 
in partieular are engaged in harnessing the waters and 
using the power thus obtained in the generation of elec- 
trical energy. At the present time there aie many 
industries which have in them great possibilities, and which 
are undeveloped simply because of the great amount of 
power required to produce a comparatively small amount 
of finished product. Of these the calcium carbide industry 
is a notable example, and although the amount of power 
required in the carbide furnace is very great, the manufac 
ture of calcium carbide has been undertaken at Niagara on 
a larg» scale. The process of manufacturing the product 
in the electrical furnace is very efficient. The necessary 
condition to produce calcium carbide when the two mate- 
rials, quicklime and carbon, are placed together is an 
intense heat, and this can only be obtained in the electric 
furnace. The temperature required is about 6,332deg. F., 
at which chemical reactions take place which are unknown 
in the ordinary furnace. In practice about 5,900 horse- 
power hours are required to produce one ton of calcium 
carbide, yet one ton of carbide will generate 11,500 cubic 
feet of acetylene gas, and this on combustion will give off 
14,500,000 British thermal units of heat. It is thought that 
the great efficiency of the process of storing the energy of the 
electric current as latent heat in calcium carbide, together 
with the cheapness and the abundance of the raw material 
needed for its manufacture, and the simplicity of the 
devices and the electrical apparatus, will make the calcium, 
carbide industry an important factor in the successful 
pevelopment of water power. 


Technical Education.—The extent to which local 
authorities have applied funds to the purposes of technical 
education in England and Wales during the year 1900-1, 
is shown in & return just issued by the Board of Bduca- 
tion. Тһе total amount thus expended was £1,051,422, 
which is exclusive of the sums allocated to intermediate 
and technical education under the Welsh Intermediate 
Education Act, 1889. The amount raised by loan 
on the security of the local rate under the Tech- 
nical Instruction Acts was £152,833. The “whisky 
money,” or the residue received under the Local 
Taxation (Customs and Excise) Act by the councils of 
eounties and county boroughs in England last year, was 
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£924,559, of which £863,846 was appropriated to educa- 
tional purposes, and £60,515 to relief of rates. Of the 49 
county councils in England who have made returns, 
40 are applying the whole of the “whisky money” to 
technical education, and the remainder only a part of it. 
Again, of the councils of the 62 county boroughs, 56 are 
devoting the whole and six only a part of the residue to this 
purpose. Further, two county councils and the councils of 
24 county boroughs, 99 boroughs, and 195 urban districts 
in England are making grants out of the rates under the 
Technical Instruction Acts, and 28 local authorities are 
devoting funds to technical education out of the rate levied 
under the Public Libraries and Museums Acts. As regards 
Wales, the total amount of the residue to the 13 county 
councils and the councils of the three county boroughs in 
the Principality and Monmouth last year was £44,358. 
These local authorities are devoting the whole of it to 
intermediate and technical education, chiefly under the 
Welsh Intermediate Education Act, 1889. In addition, 
the councils of nine counties, three county boroughs, five 
boroughs, and nine urban districts are making grants out 
of the rates under the Technical Instruction Acts. The 
total amount expended in Wales on technical education 
under the Technical Instruction Acts during the year was 
£44,791. 4s. 9d. 

Speed Trials.—The German military railway between 
Berlin and Zossen is, we understand, soon to be the scene 
of more speed trials, this time with steam locomotives 
When the recent electric tests came to an end, mainly on 
account, it was said, of the bad state of the track, the 
German Society of Mechanical Engineers took it into 
their heads to try what steam-engines could do on the 
same road, and they accordingly framed particulars of a 
prize contest, looking to the confusion of the advocates of 
electric traction. The specification issued by this society 
calls for an engine and train having a capacity for 100 pas- 
sengers, to be capable of a speed of 75 miles an hour for 
three consecutive hours without stops for fuel or water. 
The conditions of the contest here laid down do not 
appear to be of a very searching character, but it will 
be remembered that it is to take place on the track 
that has been so much impaired by the high speeds reached 
in the electric trials, and another important feature is that 
economy of fuel will be taken into consideration. In view 
of the air resistance found by the recent tests of electric 
traction, it is proposed to box in the entire train so as to 
form a species of flexibly-jointed sheet-steel projectile with 
sharp point and smooth sides. The boiler locomotive 
is to be provided with a heating surface double that of the 
standard German engine, the aim being to secure very great 
steaming capacity with usual economy of fuel, so as to obtain 
the requisite speed with the smallest possible weight and 
resultant strain on the track. While the results of this 
contest in steam cannot but be interesting, we fail to see 
any useful purpose they can serve. We know that a speed 
of 75 miles an hour is often attained by steam locomotives, 
but we also know that no railway company would elect to 
take the responsibility of running engines regularly at 
such a high speed with comparatively so little gain to the 
efficiency of their service. Again, the specification calls 
only for a train with a capacity for 100 passengers, which 
would hardly meet the requirements of any large railway 
system. In а word, with a locomotive and train specially 
planned for the purpose the problem involves no material 
difficulties whatever, and supposing the feat be successfully 
accomplished, we cannot see that matters will be advanced 
in any important particular. 

Instruction in Electrical Engineering.—In large 
engineering works, such as those at Crewe, where the huge 


locomotives for the London and North-Western Railway 
Company are turned out, the employés have not, as a rule, 
much opportunity of acquiring knowledge outside the 
particular work on which they are engaged. They are 
thus not so able to keep time with progress as they other- 
wise would be. Many of the larger engineering and 
railway companies are now taking steps to remedy this 
backward state of things, by making provision for the 
better education of their workmen in the walk of life they 
are called upon to follow. Among the foremost of these 
is the London and North-Western Railway Company, 
whose latest action in the matter might well be 
followed by other railway companies in the country 
with advantage. In the case in question, the younger 
workmen at the Crewe works are to be given the 
opportunity of obtaining a complete technical training 
which will enable them to do their work with economy 
and efficiency. Having an eye to the future, the directors 
of the company have decided to include electrical engineer- 
ing in the instruction which their employés will be enabled 
to receive, and they are now having a laboratory fitted up 
at the Mechanics’ Institution at Crewe with that object. 
That the men may be encouraged to attend the classes and 
thus gain knowledge, which, having regard to the great 
tendency there is towards electric traction at the present 
time, must prove invaluable to them in the future, the 
company proposes to devote every Wednesday afternoon 
to the work of the laboratory, and those in the works who 
show a proper interest in their duties, and are anxious to teke 
advantage of such an opportunity, will be given facilities to 
attend the laboratory on these days without pecuniary loss 
to themselves. It is the unselfish hope of the directors that 
the work which will be accomplished in connection with 
the new laboratory will enable them to turn out from 
Crewe young men who will later on be capable of taking 
even higher positions in the scientific world than had 
hitherto been possible. We see no reason why this should 
not be, for, leaving Crewe with a good elementary know- 
ledge of science, the students could attend the classes at 
the Manchester Technical School or any such other institu- 
tion for more advanced work. 


Improvement of Motor Meters. — Prof. Elihu 
Thomson has just patented in the States an improvement 
in motor meters, the object ef which is to simplify and 
cheapen the construction and render the operation of the 
meter uniform over all ranges of load. The organisation 
of the meter is set out by Prof. Thomson in his specifica- 
tion, but the most important claim he makes for his inven- 
tion is that the organisation may be so modified as to make 
the registration of the meter substantially accurate, both at 
light loads and up to the maximum loads for which the 
meter is designed. The method adopted is described thus : 
А retarding magnet system comprises, in addition to the 
damper which slows down the speed of the meter motor at 
all times, an auxiliary damper, consisting of an electro- 
magnet carrying a current varying with the load in the 
consumer circuit, and provided with an iron core so pro- 
portioned that its magnetisation will be raised to or near 
the point of saturation as the meter load approaches а 
maximum. The magnetisation of this auxiliary damper is, 
of course, nil at zero load; but as the load comes on its 
damping tendency rapidly increases until, when the load 
approaches a certain value, where the core of the electro- 
magnet approaches saturation, the curve representing the 
retardation due to the auxiliary damper becomes flattened, 
and the effect of the said damper thereafter substantially 
the same as that of a permanent magnet. With such 
а construction the meter is so adjusted that it registers 
with substantial accuracy at full load when the core of 
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the auxiliary damper is saturated. As the load falls off, 
that part of the retardation which is due to the auxiliary 
damper falls off at first slowly, and later at an increasing 
rate as the magnetisation falls below the bend in the 
“curve of magnetisation," until finally when the load 
reaches its minimum value it becomes practically nil. 
By properly designing the electromagnet constituting the 
auxiliary damper, its: effect may be made to exactly com- 
pensate for the frictional resistance of the moving parts 
of the meter, so that the curve of registration will be 
substantially a straight line up to the maximum load for 
which the meter is designed, it being understood that 
beyond this load the curve of registration is likely to fall 
off somewhat, probably by reason of the disproportionate 
counterbalancing effect of the counter E.M.F. generated in 
the meter armature at such loads. 

Keduction Methods.—Mr С P. Townsend in the 
Electrical World describes two patents dealing with the 
reduction of oxides, the one granted to Mr R. C. Contardo, 
of Santiago, depending upon the heat developed by the are, 
and the other to Dr. F. C. Weber, of Chicago, upon the 
reaction, either exothermic or endothermic, of aluminium 
The methods differ utterly in character, but are alike in 
that the object of the improvement in either case is to 
bring the reaction under complete control. In the direct 
production of iron or steel from the ore three elements are 
to be considered—namely, a sourco of heat, a reducing 
agent, and a carbon supply. In the ordinary blast furnace 
the combustion of carbon performs these three functions, 
whereas Contardo’s plan is to render them entirely inde- 
pendent of one another. To this end the temperature is 
reached through the agency of an arc, so protected from 
the charge that the carbon of the electrodes cannot enter 
into the reduced metal. The reducing agent is a gas which 
cannot influence the carbon content, and the carburetting 
agent is another gas, the quantity of which is subject to 
exact regulation. The apparatus comprises a stack, smelting 
hearth, and a crucible. The carbons extend diametrically 
through the smelting chainber, and are protected from the 
charge by an angular refractory cover. The stack is 
provided with the usual charging bell and gas outlet 
and the crucible with a tap or cast In operation the ore, 
unmixed with any reducing agent, but containing a suit- 
able flux, is charged into the stack, and the heat conveyed 
to it by radiation from the are and by convection by the 
reducing gas, hydrogen, or carbon monoxide, introduced 
through the flues. Through the same flues flows a hydro- 
carbon gas in quantity determined by the desired carbon 
content of the resulting product. In the second patent 
Dr. Weber attributes the occasional explosive violence of 
the thermite reactions largely to the presence of water, 
free or combined, in the reducible oxide, and avoids the 
difficulty by a preparatory treatment through the agency 
of electrically applied heat ; for initiating the reaction, it 
suffiees to fuse a portion of the aluminium, and this is 
accomplished by its inclusion in a second circuit. The 
objects attained are thus a regulation of the reaction and 
the avoidance of a contamination of the product by the 
base of aneasily reducible oxide such as is ordinarily used, 
with aluminium or magnesium, for producing the initial 
high local temperature. 

Decline in United States Electrical Exports — 
«t will be news, indeed, to those who never tire of spreading 
alarmists reports to the effect that America is gradually 
taking away from England her legitimate trade in electrical 
machinery and the like, to learn that the official figures 
for the exports of electrical machinery from the United 
States for the past year show a falling off of about 74 per 
cent. on the previous year's exports. This is only in respect 
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of electrical machinery, and we have it on the authority of 
the United States journals themselves that, taking into 
consideration the exports of electrical appliances, including 
telegraph and telephone instruments and all other instru- 
ments and apparatus for scientific purposes, the decline is 
somewhere in the neighbourhood of 26 per cent. The figures 
issued are for the fiscal year ended June 30 last, and in 
that period the total exports amounted to £1,802,301, of 
which £1,075,949 was in respect of electrical machinery and 
£726,552 in respect of electrical appliances. Notwith- 
standing the enormous falling off in the exports which is 
shown in the official returns, Great Britain and the British 
Colonics continue to be by far the best customers of the 
United States for electrical machinery. Thus, the United 
Kingdom contributed no less than £514,699 last year, as 
compared with £552,146 the previous year, and £313,730 
in 1900. Next in order comes British North America, 
which imported electrical machinery from the United States 
last year to the tune of £229,526, which is an increase of 
no less than £68,042 over the figure for the year 1901. 
It is noticeable in connection with this heavy increase that 
the difference betwcen the sum given for 1901 and that 
for 1900 is only £1,200, which indicates in a lively manner 
the great progress British North America has made in the 
last year in the use of electrical machinery. British Austral- 
asia contributed asum of £112,654 to the grand total, being 
an increase of about 35 per cent. on the previous year. 
The next highest figure is that given for the British East 
Indies, amounting to £41,608. In this case a decrease is 
shown of £21,808 as compared with the year 1901, but 
this is to be accounted for to some extent by the fact that 
in abnormally large quantity of electrical machinery was 
imported into the East Indies in the 12 months from 
June 30, 1900, to June 50 the following year. Exports to 
other countries are represented by the following figures : 
Mexico, £39,352 ; Europe (excepting France and Germany), 
£34,680 ; Japan, £25,955; Africa, £14,149; Argentina, 
212,541; Germany, £8,600; and France, £7,851. 


American Engines.—Our readers will remember the 
great excitement which was caused by the contract for 
the steam-engines for the Glasgow Corporation tramway 
station in 1899. The specification then issued by the 
consulting engineer for the work recommended extremely 
large working parts for these 4,000-h.p. engines, and the 
question arose as to whether the experience of English 
engine builders was to be utterly thrown on one side in 
the decision as to who should have the contract. The 
result was that two of the engines were made by the Allis 
Company, of America, and the other two by Messrs. John 
Musgrave and Co., of Bolton. This latter firm, however, 
accepted the heavy parts recommended by the consulting 
engineer. These engines have now been tried by Prof. 
Barr, so that the facts concerning them should be 
shortly available. The manager of the tramway 
department, Mr. John Young, however refuses to give 
the figures from the report of Prof. Barr until they 
have been approved by the Corporation. In spite of this 
our contemporary /ngineering had an article on the subject 
a fortnight ago, in which the general results are claimed 
to be given. The correspondence, however, in the last 
week's issue of our contemporary shows that the article is 
more noted for its blind advocacy of American engine 
design than for the accuracy of the figures said to be 
extracte] from Prof. Barr's report. We do not propose to 
zo into the matter fully at the present time, as the report 
of the expert is required before we can do so. It is 
claimed, however, for the Allis engines that they have a 
mechanical efficiency of 96 per cent., and that the efficiency 
of the engine and dynamo together is 92 per cent. "These 
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figures we doubt. On the question of steam con- 
sumption, however, as expressed per indicated horse- 
power, the probable error in the measurement of the 
output of the electrical generator does not appear. It 
is claimed that these 4,000-h.p. engines require 12'2lb. 


of steam per indicated horse-power hour. With the 
efficiency above given, this is equal to 17-16lb. of steam 
per kilowatt-hour. We are surprised to find that 
Engineering is pleased with this result. We would refer the 
editor of our contemporary to the results obtained by an 
English engine of one-quarter the output of those at Glasgow, 
i e., the Wallsend Slipway Company's engine in the Neptune 
Bank power station of the Newcastle-upon-Tyne Electrical 
Supply Company. This engine on trial at 1,030i h p. only 
took 10:35lb. of steam per indicated horse-power hour and 
17-1lb. per kilowatt-hour. Considering the comparatively 
smaller size of the Wallsend engine, these figures put the 
American engines out of court. We believe, too, that the 
steam consumption trials on the Glasgow engines at no 
load will prove the efficiency figures given above to be 
incorrect. 


Electrical Mining Equipment. In tbe course of a 
long article in the current number of tho Electrical. World 
Mr. Leon M. Hall gives some very interesting details of 
the application of electricity to mining operations. As an 
instance of the progress which is being made in this direc- 
tion, be takes the case of the Comstock Lode mining 
properties, which until about two years ago were all 
worked by steam. This has now been supplemented in 
most cases by electricity, and power is transmitted 35 
miles to the properties, a dozen or more of which have put 
down electrical machinery for carrying on their operations. 
The power plant is situated on the Trnckeo River, and is 
capable of developing nearly 6,000 h.p. Current is gene- 
rated at 500 volts, and is raised to 24,000 volts by 
means of transformers, at which potential it is 
transmitted 33 miles over a double circuit to а sub- 
station at Virginia City. Here the voltage is lowered 
to 2,300 volts, and at this potential the current is 
supplied to the mines. The various purposes to which 
it is put, both on the surface and down the mines, are 
enumerated by the author, who describes in detail the 
electrical equipment of one of the most important shafts 
in operation The electrical machinery on the surface 
consists of three induction motors of from 30 h.p. to 
200 h.p., operating respectively an electric hoist, a single- 
stage air-compressor, and some circular saws There 
are also other smaller motors for driving tools in the 
machine shop, and for operating rock-breakers; three 
power transformers, transforming from 2,000 volts to 
440 volts, and one lighting transformer, which reduces 
the voltage to 110 volts. For lighting purposes 
on the surface there are two arc lamps and 50 incan- 
descent lamps. The installation underground includes 
three 225-h.p. motors, operating at 2,300, and geared to 
three duplex double-acting pumps located on the 2,150ft. 
level, and two smaller motors for driving fans. Several 
transformers reduce the voltage of the current to 440 at 
different depths, and there is also a 3 kw. lighting trans- 
former on, each level. Some 250 16-c p. incandescent 
lamps scattered through the workings underground give an 
adequate illumination Tho power is brought into the 
works over two separate circuits — Oil-break switches are 
used on the cable circuits and upon all of the 2,200-volt 
motors. The compressed-air plaut, which is driven by a 
100-h.p. motor, supplies air for drilling and for a number 
of underground hoists. The electric hoist at the surface 
is a decided departure from usual practice in deep-mine 
hoisting plants, and embodies what is commonly known as 


the balanced, continuous, or tail-rope system. It consists 
essentially of a main driving drum and an idler, around 
which is wrapped a 1$1п. plough-steel wire rope. The drum 
is geared to a 200-h.p variable-speed induction motor, 
which operates at a maximum speed of 580 revolutions 
per minute, moving the cages through the shaft at 1,250ft. 
per minute Tho plant above briefly described is said to 
be one of the best and most complete mining installations 
in the world, and its operation bas been entirely satis- 
factory both in regard to economy and to reliability. 

Fixation of Atmospheric Nitrogen.—We have 
previously written in these columns about this new electro- 
chemical development, when we announced a month or 
two ago that the electrical fixation of atmospheric nitrogen 
was being exploited by a company at Niagara Falls in the 
States. The first description of the process and the 
apparatus employed which we have seen, however, is that 
published in the Electrical World for the 2nd inst. From 
the information given in our contemporary, we gather that 
the basic principle of the process depends upon phenomena 
discovered more than 100 years ago, and admitted as a 
fact of academic interest only. The production of oxides 
on a commercial scale by means of the electric spark, 
however, has only been accomplished within the last 
two or гео years. The high-voltage direct-current are 
is more favourable to the process than the alternating- 
current are It has been found best to use a voltage of 
about 10,000, and allow it to jump electrostatically through 
the air a short distance, thercby establishing an arc, and 
then rapidly separating the contacts until the arc breaks. 
To produce this power, a specially-designed direct-current 
series arc machine is used, which is capable of operating a 
device, the joint invention of Mr Chas. S. Bradley and 
Mr. B. К. Lovejoy, making 414,000 arcs per minute. The 
device itself consists of a box of metal provided with open- 
ings to admit the air and properly circulate it, and contain- 
iug rows of fixed contacts. Each of these contacts is 
insulated with great care, and to each is connected a wire, 
passing first to an inductance and thence to the positive 
pole of the dynamo. The negative pole is а revolving 
cylinder, equipped with properly spaced projections 
which come very near but do not touch the fixed con- 
tacts in the surrounding box. This cylinder is driven by a 
vertical electric motor at 500 revolutions per minute, and as 
there are six sets of contacts in line with the fixed contact 
on the wall of the cylinder, each fixed contact, therefore, 
provides 3,000 arcs per minute. The air is driven through 
the apparatus at the rate of about five cubic feet per arc 
contact per hour. In the apparatus illustrated in our con- 
temporary there are 138 contacts—six rows of 23 each. 
The air passing from this machine emerges laden with 
24 per cent. of oxides of nitrogen, and by simply leading 
these gases through water in sprinkling towers, well known 
to chemical processes, there results nitric and nitrous acid. 
The latter rapidly evaporates and recombines with water 
again, the result being that ultimately all of the fumes are 
converted into nitric acid. If these gases are brought into 
contact with caustic potash, KOH, saltpetre, KNO, is the 
result; and if brought into contact with caustic soda, 
NaOH, nitric soda, NaNO,, is the result. In fact, it is 
easily possible to form almost any of the nitrates by this 
simple combination with appropriate bases. It is estimated 
that over 1,000,000 tons of nitric acid are manufactured 
every year by treating natural nitrates with sulphuric acid, 
апа the promoters of the above process claim that they 
can produce the same product at figures which will control 
this business, especially as the nitric acid thus produced is 
ehemically pure, which is by no means the case with 
commercial nitric acid to-day. 
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KENDAL ELECTRICITY WORKS. 


The old town of Kendal, in Westmoreland, which has 
the distinction of being one of the oldest boroughs in the 
kingdom, having received its charter in the reign of Queen 
Elizabeth, has just shown that it is moving with the 
times by opening its own electricity supply station. The 
opening ceremony took place on Wednesday, the 6th ult., 
. at 8 p.m., when the Mayoress (Mrs. Gilkes), à name well 
known to most of our readers in connection with turbines, 
switched on the current to the town in the presence of 
the members of the Corporation and other guests. After 
an inspection of the station and its machinery, the chair- 
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instructed to report on the prospects of a municipal 
electricity undertaking. In their report, dated April 12, 
1898, they stated that they were of opinion that such an 
undertaking was advisable, and recommended putting down 
a station capable of supplying 5,000 8-c.p. lamps or their 
equivalent for private lighting, and 30 enclosed arc lampe 
for publie lighting of the main streets. They proposed 
that the water power in the pipe line between Fisher 
Tarn and the low reservoir should be utilised by means of 
turbines for driving dynamos, and that there should be an 
auxiliary plant, with storage batteries in the tuwn. Their 
estimate of the total cost of such a scheme, includin 

buildings, plant, mains, publie lamps, and all legal an 
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Fics. 1 AND Z —Plan and Elevations of the Buildings of the Kendal Electricity Works. 


man of the Electric Light Committee (Mr. Alderman 
Monkhouse) gave a short account of the history of the 
scheme, and then called on Mr. A. H. Dykes (of Messrs. 
Handcock and Dykes, the consulting engineers for the 
work) to give a description of the system and plant. At 
the invitation of the Mayor and Mayoress, the company 
next sat down to dinner in the engine-room, which had 
been very tastefully decorated. After the usual loyal 
toasts, Mr. Dykes was called on to propose the toast of 
success to the undertaking. 

The question of providing a supply of electricity for 
Kendal was first considered by the Corporation in 1897, 
and in January, 1898, Messrs. Handcock and Dykes, of 
1, Victoria-street, Westminster, consulting engineers, were 


engineering fees, was £17,818. They also recommended 
that the charge for current should be on a sliding scale— 
namely, 8d. per unit for the first hour's use per day and 
2d. per unit afterwards—pointing out that one man might 
have a large number of lights on the premises which he 
used only for а short time each day, whilst another man 
might only have a few lights which, however, he used long 


hours. Both might at the end of the quarter have con- 


sumed the same number of units, but whilet the latter man 


had only entailed on the station a small outlay for the 
proportion of the plant and mains necessary to supply his 
lights, the former was responsible for a very much larger 
proportion. As the greater part of the cost of suppiying 
current was the standing charges, interest, and sinking fun 
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payments, it was obvious that one man ought to be charged 
considerably more than the other. 

In January, 1899, a further report was received from 
the p arias in accordance with the instructions of the 
town clerk, showing how the scheme would be modified by 


reducing the size of the eompulsory area," omitting part 


e-a " 
Г иб че 


buildings was entrusted to Mr. Ritson. 
order was obtained in 1900. 

In due course tenders were received, and the contract 
given to Messrs. Johnson and Phillips, of Cbarlton, for the 
whole of the station plant at £4,975; and to Messrs. the 
British Insulated Wire Company, Prescot, for the mains, 


The provisional 
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Fic. 5. General View of the Kendal Electricity Works. 


of the street-lighting, and dispensing with the water power 
from Fisher Tarn, that source of power being not then 
available. In that report they still recommended making 
provision for 5,000 8-c.p. lamps connected, and proposed a 
steam-power plant at a total cost of £15,015, stating that 
they felt sure that within the first year a load of 2,500 


EE 


meters, and services at £3,000—making a total of £7,975. 
The work has been carried out by the two firms in question 
in a most satisfactory manner for the above sums, and the 
whole plant, although small, is a most complete and up-to- 
date one, à striking feature being the simplicity of design 
and the small amount of labour required in the station. 
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Fig. J. -The Engine Room of the Kendal Electricity Works, 


lamps would be obtained. However, it was decided, to 
commence with, to only put ina plant capable of running 
2,500 lights, the estimates for the whole of the plant and 
mains, exclusive of buildings, being £8,160. Instructions 
were then given to the engineers to prepare specifications 
for the plant and mains, and the design of the necessary 


The buildings, erected by Messrs. W. Dixon and Sons, 

of Kendal, are of à most handsome description, and allow 

for considerable extensions of the plant. That this addi- 
tional space will soon be required, is evident from the fact 

that on the opening night the total number of 8-c.p. lamps 

connected, or their equivalent in are lamps and motors. 
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amounted to 2,496, thus more than fulfilling the prediction 
of the engineers, who have accordingly had to advise the 
Corporation to immediately put in hand additional plant 
to prevent any failure of supply during the coming w nter. 
The buildings (Figs. 1 and 2) which have been designed by 
Mr.T. N. Ritson, A. M. I. C. E, the Corporation gas, water, and 
electricity engineer, are situated at the gasworks. They 
are built entirely of loeal limestone. The elevation faeing 
Parkside-road (Fig. 5) has an imposing and pleasing effect, the 
masonry being relieved with dressedstone pilasters and ashlar 
work. At the east end is a two-storey building, to be used 
as offices and showroom. The engine-reom (Fig. 4) is 
49ft. long by 28ft. wide, the roof being supported by steel 
principals, and is boarded and panelled in pitch pine. The 
switchboard is elevated 3ft. 6in. above the floor line. 
A subway extends over the whole area of the engine- 
room, giving access to underneath the switchboard and 
to the engine and dynamo foundations. The floor, which 
is tiled, is formed of expanded metal and concrete. 
The interior walls of engine-room are neatly and artistically 
finished with a tiled dado 5ft. high. The boiler-house is 
49ft. long by 37ft. wide, the roof principals being of steel. 
Like the engine-house, it is lofty, well lighted and ventilated, 
and ample provision has been made for future extensions of 
plant. The chimney is 50ft. high, and is built partly of 


cement and partly of dressed freestone, and is provided 
with a loose firebrick lining throughout, which admits of 
an annular air-space between the masonry and brickwork. 
The accumulator-house is 39ft. long by 17ft. 4in. wide, is 
lofty, and well lighted from the front and roof, and is also 
well ventilated. Meter-testing room, stores, and overhead 
water-tank are also provided, the whole proving a most 
complete, well-arranged, and up-to-date installation, reflect- 
ee greatest credit upon the designer. 

he scheme approved by the Corporation provided for a 
three-wire, continuous-current network radiating from the 
station, no feeders being used. 

In the boiler-house (Fig. 5) there are at present two single: 
flue, dry-back boilers, by Messrs. J. Fraser and Sons, Millwall, 
each easily capable of evaporating 2,500lb. of water per 
hour, with hot feed and draught of in. water-gauge, at a 
consumption of best Welsh coal of not more than IIb. per 
101Ь. of steam from and at 212deg. F. Ample space is 
left for additions to be installed in the future as required. 
At the base of the chimney shaft is fixed a 55in. Sturtevant 
induced-draught fan, driven by an enclosed steam-engine, 
the engineers preferring to save the cost of a tall chimney, 
which would only be earning its costs for an hour or two a 
day, and to use a little steam during hours of full load in 
order to produce the necessary draught mechanically. 


Fie. 5.—The Kendal Boiler House. 


For boiler feed, a 44in. by 23in. by 4in. stroke Hayward 
Tyler duplex hot-feed pump, driven by steam, is provided, 
to deliver 800 gallons per hour, and in addition to this a 
three-throw electrically-driven plunger pump of 500 gallons 
capacity per hour. The motor for this latter is compound 
wound, with shunt and series regulating resistances to vary 
the speed 15 per cent. either side of normal. The arma- 
ture can be put across the outers at 440 volts, or one side 
of the three-wire system at 220 volts, this giving maximum 
economical speed. А 2in. Kennedy hot-water meter is 
provided to measure the amount of feed water, which is 
heated by a Berryman feed heater supplied with exhaust 
steam from the engines. 

In the engine-room (Fig. 4) there are at present two 
Willans high-speed engines, each of 50 b.h.p., while ample 
space is left for extensions. The dynamos are of Messrs. 
Johnson and Phillips’s make, six-pole shunt-wound machines, 
each of 36 kw. capacity, connected in parallel across the 
outers, supplying current at 450 volts at about 400 revolu- 
tions per minute. A balancer-booster set is installed, con- 
sisting of two motors and two dynamos all direct coupled, 
but with independent armatures. The boosters give 30 
amperes at any voltage from 10 to 90, and the balancer 


motors 50 amperes from one side to the other when 


working on the bars at any voltage from 220 to 250. The 


battery consists of 240 L. A. 7 Tudor cells in glass boxes, 
half being connected on either side of the three-wire 
system, and each half gives 21 amperes for 10 hours, with 
tinal voltage across the whole battery of 400 volts. They 
are capable also of an emergency discharge of 90 amperes 
for 50 minutes “./., of supplying about 1,300 8-c.p. lamps 
alight at once. 

А hand-power travelling crane is provided in engine- 
room, taking the full span of the room, designed to lift up 
to three tons. The gantry rails are carried on longitudinal 
steel joists fixed to cach gable wall, and supported at 
intervals on steel stancheons. 

The main switchboard, mounted on a raised platform at 
end of engine-room, presents a handsome appearance, and 
is exceedingly simple to work. It consists of separate 
slate panels for each of the two dynamos, the two batteries, 
and the feeders. The main voltmeters, connected by pilot 
wires to the centre of distribution in the town, are of 
illuminated dial pattern, and there is a Kelvin electrostatic 
voltmeter which can be connected up to any of the volt-- 
meters on the board for the purpose of checking them. 
The battery switches are mounted in the wall of the meter- 
testing room behind the engine-room, being worked by 
gearing off the main board. All the resistances are fixed 
in the fireproof cellar below the board. 


The mains are three-core, clover-leaf pattern, made and 
laid by the British Insulated Wire Company, insulated 
with impregnated paper and lead covered. They are laid 
solid in wooden trough filled in with insulating compound. 
There are two mains, each 15 x 08 x 15 square inch 
section, leaving the station, and running on either side of 
the main street up to the top of the town, a distance of 
nearly a mile, with branches of 1 and ‘05 square inch up 
the side streets. There are five disconnecting pillars at 
various parts of the town by which any section of the main 
can be quickly cut out for testing or in the event of a fault, 
the mains on either side of the roads being cross-connected 
at these points, so that if a section has to be cut out the 
others are not affected. The service connections are made 
partly in British Insulated Wire Company’s cast-iron 
service boxes with fuses, and partly by means of wiped 
joints direct on to the cables. 

The meters are the Vulcan type, supplied by Messrs. 
Geipel and Lange. Current is supplied at present at a flat 
rate of 6d. per unit for lighting and 3d. per unit for power. 
There are at present 44 consumers connected, having just 
under 2,500 8-c.p. lamps, and a large number of others 
will shortly require a supply. The motor load to commence 
with, amounted to 10 h.p. divided between four motors, but 
it is understood that a number of manufacturers contem- 
plate installing motors, and, indeed, an extension of the 
mains has already been decided on to reach one motor user 
who is just beyond the compulsory area. 

There can be little doubt, therefore, that very shortly 
the station will reach the output of 5,000 lamps originally 
contemplated, when, as predicted ın the engineer’s report, 
the financial result should be quite satisfactory. The fact 
that in Mr. Gilkes the Corporation have a mayor who is 
himself an engineer, and a pioncer in the district in the 
matter of electric plant, has naturally been of great assist- 
ance in carrying through the scheme. Mr. Ritson, the 
borough engineer, who has acted as resident engineer under 
Messrs. Handcock and Dykes for the engineering part of 
the work, and has been responsible for the building, is 
unfortunately just leaving the town to take up a corre- 
sponding position at Ramsgate, but he leaves it with the 
satisfaction of knowing that the undertaking has made a 
satisfactory start, and is likely to prove one of considerable 
importance to the town. 


NOTES ON THE TESTING OF TRAMWAY MOTORS, 
AND AN INVESTIGATION INTO THEIR CHARAC- 
TERISTIC PROPERTIES.* 


BY MICHAEL B. FIELD, MEMBER, A. M. I. C. E. 
( Concluded from page 305.) 


We have then, with 50 amperes on the first notch, speed 
= 17 miles per hour, and a negative acceleration of 2:6 
miles per hour per second on the level, or two miles per 
hour per second on а 3 per cent. down grade. Similarly 
for 55 amperes, if we follow the 35-ampere ordinate till we 
meet the current curve, then horizontally to the right till 


we cut the g line and drop vertically downwards on to the 


speed scale, we arrive at 15:4 miles per mile. Then travel- 
ling to the left after meeting the current curve till we cut 
the retarding force curve, then vertically again on to the 
“ level grade line, and again horizontally on to the vertical 
negative acceleration axis, we get for 55 amperes a value 
of 1:65. The mean retardation between 50 and 35 amperes 
is therefore 2:12 on the level, and the change of velocity 
5:6 miles per hour. We may still continue graphically to find 
the time interval required and space traversed. Refer to 
Fig.16. Mark off on the vertical scale the mean negative 
acceleration, 2 12, and thechange of velocity, 5:6 miles per hour. 
Join the former point with the point denoting one second on 
the time scale and draw a parallel through 3:6, when we 
find the time interval 1:7 seconds. Now mark off on the 
lower vertical scale the mean velocity during the interval— 
i.e., mean of 17 and 15:4, ог 15:2 miles per hour. This, it 


* Paper read before the Glasgow Local Section of the Institution of 
Electrical Engineers. 
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will be seen, corresponds to 22°3ft. per second. Hence 
join this point with the point on the time scale denoting 
one second, and draw parallel through 1°7 seconds, giving 
the result of 38ft. as the distance traversed during the 
interval in question. We should then take, say, 28 amperes, 
and, proceeding as before, find the new time interval and 
other values corresponding to the range 35-28 кле. апа 
80 on, constructing the various curvesas we go. The writer 
personally prefers not to make use of Fig. 16 at all, but 
to plot current, time, and velocity as determined from 
Fig. 15 on a separate sheet and obtain the space-curve 
by integrating the velocity time curve. 

The acceleration diagram is somewhat different (see 
Fig. 17). Horizontally **total amperes" and acceleration 
scales are constructed, with a speed scale (not reversed) to 
the right as before, volts and tractive effort being plotted 
vertically. The ampere-volt eharacteristic for 10 miles per 
hour is then drawn in (dotted) This is first doubled in 
the vertical and then in the horizontal direction, two new 
curves, marked “total volt-ampere” and “total ampere- 
volt characteristic,” being obtained. With 500 volts as 
the radiating point straight lines are drawn denoting the 
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total C R drop in the circuit for the different values of the 
resistance on the various notches, the volt drop being 
measured vertically downwards from the horizontal passing 
through 500 volts. Measuring from the zero line upwards 
we get back E.M.F., ог 500—С R. The upper characteristic 
gives the volts for two motors in series (with the same 
current C) if running at 10 miles per hour; hence by 
drawing parallels on to the speed axis we obtain the true 
speed at which the car is running. 

An example will make this clear. Total current is 
50 amperes, controller on R,—ie., second series notch. 
Resistance = 5:02. Following the ordinate for 50 amperes 
vertically till it cuts the R, line, we find the length inter- 
cepted between the horizontal zero axis and К,, or back 
E.M.F. = 249 volts, the C R drop being 251— viz, the 
portion intercepted between the R, line and the horizontal 
drawn through 500 volts. Following the same ordinate 
upwards to the dotted curve, we sec that 50 amperes give 
a back E.M.F. of 580 volts, hence two motors in series give 
1,160 volts—i.e., the point on the upper characteristic ; 
1,160 volts on the vertical axis, on the right-hand side of 
diagram, is therefore joined with 10 miles per hour on the 
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e eo yn, oe a MUN QM 
speed scale, and a parallel drawn through 249 volts, giving ; Taste 1. —Тезі of Tramway Motor, Ded P.—Table of Observed 


an actual speed of 2:15 miles per hour. When working 
with the parallel notches we use the lower characteristic, 
since for any value of total current the amperes per motor 
are only half, and the voltage for any current on this curve 
is the same as for half the current measured on the dotted 
curve. 

Accelerations, time intervals, and distance traversed are 
found exactly in same way as in the braking diagram. We 
have here, therefore, all information available for building 
up the whole acceleration diagram and computing the 
current consumption. Figs. 18 and 19 show the actual 
time-current and time-speed curves for the various con- 
troller notches, for motor P: (1) when braking on the 
level ; (2) when braking on 4:5 per cent. down grade: (3) 
when accelerating on level; (4) when accelerating on 
4*5 per cent. up grade. They have all been calculated on 
the time-interval method above described, and on the 
assumption that no slipping occurs. These curves enable 
us to formulate any programme whatever during the 
braking or accelerating periods on the given grades. We 
can, in fact, fit the varions curves together in any way 
we like, and determine the current consumption, and 
time-speed curves for rapid accelerations or gradual 
accelerations. We have only to remember that the initial 
speed on any one notch must be the final speed on the 
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previous notch, and to postulate the length of time interval 
to be allowed on each notch, in order to pick out the right 
portion of the current and speed curves. Figs. 20 and 21 
illustrate this, and need no further explanation. These 
considerations are, of course, of the greatest importance 
when dealing with heavy, quick-service railways for city 
traffic with frequent stops, such as tube railways, eto. 
American engineers, moreover (especially those who sell 
car wattmeters), claim that with ordinary tramways varia- 
tions amountin ng to from 20 to 30 per cent. in the total 
energy required by different motormen to drive the same 
car over the same route under the same conditions are not 
uncommon. 

[Note 4.—Extract from Electrical World and E giwer, 
Dec. 16, 1890: “ Мг. Charles Hewitt, engineer of the 
Union Traction Company of Philadelphia, contributed a 
brief paper under the title of ‘The Motorman as an 
Element of Street Railway Economy.’ Tests were made 
by him by placing a wattmeter on a car without the 
knowledge of the motorman, and then having that саг 
run on à number of routes by a number of different 
motormen. The results showed that the number 
of passengers carried had an almost inappreciable effect on 
the watt-hours per car mile, and that the variations in the 
amount of energy consumed depended almost entirely on 
the motorman. The watt-hours per car mile varied very 
greatly for different motormen, but were nearly constant 


Readings at 500 V 


і 
| 


- a ~ Motor. ~ | Generator. T field. z 
2 м Remarks. 
E уон: Amps. Volts.; Amps. уо. Amps. рі 
1:525 | 258| 491 15 12 |23 |645 
2 504 30 401 23 15'2 | 50:5 |651 
5 500 34:5, 451 | 26:5 |175 35 |504 
4 497 | 40:5! 439 32 20°7| 41 465/Res. of motor arma- 
ture at 20deg. C. 
= °414 ohm. 
5 484 ; 45/2, 420 | 36 23:5 | 46:5 |441 
6 | 488 | 50-5 | 416 | 40°7 | 25:5 | 50:5 |422 
7 485 | 54"7 | 406 | 44:5 | 28 55 409 Res. of реп. arma- 
ture at 20deg. C. 
| = 414 ohm. 
8 475 | 60°5: 387 | 50:3 31 | 61 
9 483 652 387 | 533 35 | 64 
10 484 | 70:2 | 380 | 58 36:7 | 69:5 |561|Res. of motor fields 
' at 20deg. C. = 
| 414 ohm 
11 475 | 76 | 360 | 62:8 | 40:5 | 75:5 
12 476 | 81:5| 351 68 | 437 | 80 
13 | 461 85:2; 329 | 71:3 | 48 |88 
14 456 | 92 314 77 51 | 90:5 
15 468 985 314 827 54 | 95 ! 
16 465 107:5 | 297 9 62 108 | 
* These readings taken simultaneously. 
TABLE H. —Table of Observed Readings at 250 Volts. 
8 a|- - Motor..— | Generator. мош: field.“ zi 
Cir e Remarks. 
А P Volts. Amps. volts Amps. Volts Amps. т 
119246 155 |298 10 9 |15:5 355 
2 | 255 | 19:5 | 231 14 11 19:5 |525 
5! 245 278 | 204 21 7155/28 250 
4 | 249 40 193 | 32 22 40 211 
5 258 497 | 189 | 405 | 27:4, 50 200 
6 255 59:2 | 169 | 48:3 322: 59 170 
7251 692 155 57˙5 39:51 71 157 
1 |878 121 745 | 518 89:5 |129 


* These аа taken simultaneously. 


Tan Le III.— Test of Tramway Motor, Type Q.—Table of Observed 
Readings at 500 Volts. 


© J —. Motor.-— Generator. Motor field. | = 
8 | ci Remarks. 
Z $|Volts.|Amps. Volts. Amps.|Volts.| Amps.| ed 
— — 3 - == 
1 | 503 | 21:5 463 | 15°4 | 14:6 | 21:5 |650 
2 | 497 32 445 | -24:9 | 21 51 |525 
5 | 506 35 445 | 28 23 54 5 |517 
4 | 496 | 39:5 | 425 | 32:5 | 26:3 | 40 |480|Res. of motor arma- 
ture at 20deg. C. 
| —'425 ohm. 
5 | 494 452 415 | 565 | 29°5| 45 (452 
6 | 484 | 50:7 | 396 | 42:5 | 35:8 | 51:5 |425 
7 | 490 | 55:2 | 393 | 46°1 | 56:2 | 55:5 |A15|Res. of gen. arma- 
ture at 20deg. C. 
| = ‘408 ohm. 
8 | 490 ; 60-1 | 385 | 51°9 | 40 60 5 |398 
9 | 471 | 657 | 860 | 54 43:4 | 65:5 369 
10 | 475 | 71:6 | 350 | 61:7 | 48:6 | 72:8 351 Res. of motor fields 
| at 20deg. C. — 
| | 519 ohm. 
11 | 476 748 347 | 651 50 75°1 |547 
12 | 467 799 | 328 | 67°4 | 54 80˙1 |323 
13 | 471 86:9 | 320 | 74:2 | 59 87:5 311 
14 | 461 93°7 302 | 77:5 | 65 95 295 
15 | 455 9 | 68 99:8 275 


ч | 281 | 84: 


TAULE IV.—Table of Observed d Readings at at 250 Volts Volts. 
| 


e E - Motor..— TEL ON Motor field д 

Su | Remarks. 

z zu olts.| Anips. V olts. | Amps Volts.| Amps. a 
1 255 16 | 229 104 |10:9| 16 382, 
2 250 | 19-5 | 219 | 14-4 | 129| 19:5. 320 
3 251 | 30°5 | 203 | 251 | 20 | 31 2850 
4, 255 42 187 35:5 | 2T-5| 42:5 |210, 
5 249 | 51-7 | 166 | 44-3 33:5 j 51°5 185 
6. 954 64 |152 | 55:5 |\426 65 170 
7 | 256 | 718 | 139 | 622 45.5 70 1155 
8' 247 ' 8l' 110 70:5 '552' 81:5 129 
9 | 122 


nad 105 74-2 ; fe RI 


бог the same motorman. They indicated that the usual 
test of a motor made in this way is really a test of the 


995 


Efficiency, etc., a 


250 Volts. Motor, Type Q. 


Taste VIII.—Table of Calculated Losses, 


, etc., at 500 Volts. 
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Taste V.—Table of Calculated Losses, Efficienc 
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TABLE XI.—Rapid Acceleration on Level. 
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TABLE XII.—Rapid Aceeleration on 4:5 per cent. up Gradient. 
883 32 Qu BÉ AERE g 8 
Notch. E 8 8 f ЗЕ ЕВ EZS ШО ЕЕ III 
VU 
No. 1 Series. 20 56 40 , 48° 96000 13 7 2-05 
No.2 „ |10) 65 45 55 55015 |25 19 279 
No.3 , [10| 65,45 | 55 550 25 |35 2˙9 4:25 
No. 4 „ |50 | 55/355 40 2000 55.44 41 2045 
No. 1 Parallel 2:3 | 75 71 | 75, 2990 44 4:8 46 16°20 
No.2 „ |50 150 76 100 3000/48, 72160 2640 
No. 5 „„ 160 | 130; 67 72 1,1520 72 | 9°4 91 215:00 
Totals ...130°3 | | 2,157.0 ^ — 98714 
Slow Acceleration on 4:5 per cent. up Gradient. 
No. 1 Series. 10 56 33 36 3600/0 21.17 245 
No. 2 „ 5 52 34 45 | 215021 33 27 198 
No.5 , 5 45 33 39 1950) 3:3 2227 271 
No.4 , 5 40 33 365 1825 40 44 42, 308 
No. lParalld| 10 75 68 714 7140] 44 52 48. 704 
No.2 , „ 5 190 70 850 4150 52 76,68: 498 
No. 3, 5 110 80 950 4750 76 92/88 645 
— | бо кк | ——— 
Totals . 45 2,550˙·5 | 286-9 
| 
TABLE XIII.—Braking.. 
Speed range |Speed [Time interval Time 
а Resistance. calculated from! range] calculated | interval 
ge. | formula. true. from formula. true. 
160 to 140 8:92 211 1-78 '515 454 
140 to 120 А И 1:96 ‘615 ‘571 
120 to 100 i 2:14 808 ‘881 
100 t^ 80 e з 2:32 1:152 1:268 
80 to 60 ч 2:14 1671 1:697 
60 to 40 * 2 32 1:975 | 2:165 


З LE 
The speed range and time interval corresponding to a given current 
range are directly proportional to the total resistance in circuit. 


Motors in Series. Accelerating. 

80 to 70 502 421 431 1136 | 140 
70 to 60 462 475 182 187 
60 to 50 528 535 204 ‘267 
50 to 40 | 643 645 455 436 
40 to 30 | 874 8³⁰ 891 ‘847 
30 to 20 „ | 1:447 1:540 — 27780 2:580 
Motors in Parallel. 

160 to 140, 1:58 620 68 2⁰¹⁰ 2²⁰ 
140 to 120 5 "102 ‘74 27% 290 
120 to 100 s, '834 '83 ‘417 415 
100 to 80 „, 1:064 1:06 "119 ‘716 
80 to 60 1:528 162 | 1:560 1:652 
60 to 40 2:680 2-04 | 5:160 4:305 


consumption, as worked out from a combination diagram 
such as Fig. 21, may be at least 15 per cent. higher when 
accelerating gradually than when the acceleration is 
moderately rapid. On the up grade the difference indicated 
by Table XII. is 18 per cent. In each case the same 
distance is passed through, and practically the same final 
velocities are reached, so that the comparisons are as fair 
as can be It is needless to point out that a lengthened 
period of aeceleration really implies running for a greater 
length of time on the resistance notches, which is mani- 
festly inefficient. | 
In conclusion, I will merely add a few approximate 
formule for calculating the time intervals corresponding 
to given current ranges, which are convenient if one 
desires to determine roughly the curves shown in Figs. 18 
and 19 by calculation. The formule are based on the 


assumption that M can be represented by the expression 


a + B C (see Note 2). This will be found to be very 
nearly correct for up-to-date tramway motors over а 
considerable range It cannot, of course, be pushed too 
far, but the formule here given must be used with 
discretion, the values of a and В being determined for each 
type of motor eonsidered. 
Let V = supply voltage; 
C, C, = higher and lower limits of current range (total 
current) ; 
E, E, = the hack E.M.F.’s of motor with currents C, 
and C, at speed u; 
T = total resistance in circuit ; 


ч е 


Т = mean effective tractive effort, ог retarding effort 
producing acceleration, either positive or 
negative as case may be, corresponding to 
range C, - C, ; 

w = acceleration ; | 

n, n, = initial and final speeds corresponding to Ci 
and C,; 
then in case of applying the electric brakes 
n= Т (« + 2). 
2 
Mg = 7 (« + B ы) 
2 
п = $ EH ; (1) 
time interval = LEER Cs) (2) 
Ww 


In the case of acceleration— 
2 56,9) 
2 = initial and final speeds, motors in 


m series, 
2 Е, (V = C, r) 
gj V-C?) 
a = initial and final speeds, motors in 
| parallel. 
Е (V - С, 7) 
Е, 
But 2 | E +В C, and 1 с, + B C, motors in 
4 4) 
series ; 
also, o =u + 75 and "О, = а + к motors in 
| parallel. | 
Непсе | 
n - „= (C, - С.) ne RM motors in series . (5) 
my B [ Va p т \ . ] 1 4 
п-п, — (C, - С.) UGG +o f motorin parallel (4) 
And the time intervals in the two cases are expressed by 
C—O, { ME «P 20. . . (5) 
в) 4 C, C, 4 
C-C, VA DAT 
w \ C, С, * 2 J e 


In the ease of the 12-ton ear before referred to, using 
the values 0:554 and 0:0237 for a and f respectively, we 
can write: | 


Braking— n, — n, = 0:0118 r (C, - C,) ; 
time interval = 803 r- m | 
Accelerating— 

C,-0, [692 

5) becomes ^1 — ©) f. 2 0 0059 е 

(5) becomes 750147 T АС, С, i 
C.-C, [277 

bj з 4- 0:0118 ). 

(6) 000147 T C, C, : 


Table XIII. gives а comparison of a few values, calcu- 
lated from the above formulæ, with the correct values. 
I have now to aeknowledge my indebtedness to Mr. G. 
Braid for the help he has given me in the preparation of 
the various tables and figures included in this paper. I 
further wish to mention that the results of actual tests 
have been appended here, not so much on account of the 
information they contain in themselves as to exemplify the 
methods of testing and investigation with which the paper 


treats. 
— —  ——— — 


Iron and Steel Institute. —The annual meeting of the Iron and 
Steel Institute was opened at Düsseldorf on Wednesday, the delegates 
receiving an enthusiastic welcome from the Governor and the President 
of the Association of German Ironworkers. The announcement that 
Mr. Andrew Carnegie has been elected to succeed Mr. Whitwell as 
president of the association on the expiry of his term of office in May 
next, was made and was received with every expression of satisfaction. 


* 


KX. B. —In Fig. 10 current per motur is plotted with ‘otal resistance; 
we are here dealing with %% current and % resistance. 
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STAITE AND PETRIE'S ELECTRIC LIGHT— 
1846-1853. 


BY J. J. FAHIE, M.LE.E. 
( Continued from page 301.) 


On July 12, 1848, another patent, No. 12,212, was taken 
out by Messrs. Staite and Petrie, but for reasons which 
will be explained in the latter's memoir, the name of Staite 
alone appeared as the patentee. The specification, which 
is à voluminous document, deals with 15 claims, to most of 
which we need only refer in а cursory way, as they are now 
of little interest. 

The first six claims have to do with the construction of 
batteries on what is called the perfluent principle, to dis- 
tinguish it from the percoluting system proposed by Prof. 
Daniell and others. According to the latter system, the 
exciting fluid is supplied to and discharged from each of 
the cells in separate streams, or series of drops; the liquid 
as it becomes exhausted, though not entirely so, dropping 
out through an orifice in the bottom of the cell, while its 
place is supplied by fresh drops descending from above. 
According to the new or perfluent method, the liquid is 
supplied in one stream only, which passes continuously 
through the series of cells, entering by the first and passing 
ovt through the last, where it is collected and subjected to 
various chemical processes for the obtainment of valuable 
by-products.* 


Fic. 5. 


The seventh claim describes a galvanometer for indicating 
the strength of the current passing through the electrodes, 
consisting of a hollow electromagnet coil, in which an iron 
rod or plunger moves up or down according to the strength 
of the current. А prolongation of this rod moves up or 
down in a glass tube, graduated to various consumptions of 
zinc per minuto in the cells. 

Claims 8 and 9 describe Petrie's method of preparing 
and hardening iron for permanent magnets. 

* Many people after Staite and Petrie applied themselves to the 
same problem of a self-supplying battery. Slater's, Higgins's, Hauck's. 
and Camacho’s are modern examples of the pertlucut principle. 


Claim 10 deals with new forms of lamps: (1) А modifi- 
cation and simplification of the mechanism of the electro- 
magnetic regulator, as described in the previous patent of 
July 3, 1847. Fig. 5 shows this improvement so clearly 
that little need be said by way of explanation. A is the 
electromagnet coil ; B a brass continuation of the soft iron 
bar, which enters the coil from below, and is sucked up 
more or less according to the strength of the current ; C is 
a counterbalanced double click working in the ratchet 
wheel D. E is the rack in gear with the ratchet wheel 
for raising or lowering the electrode ; and F is an eccentric 
(revolved continuously by the clockwork, К) which drives 
the ratchet wheel by means of the lever, G, in one direc- 
tion or the other, according to the position of the click, 
which itself is determined by the position of the iron bar 
or plunger. When the lamp is alight and the current 
normal, the plunger stands at such an elevation as to dis- 
connect the wheel, D, from the click and the clockwork, 
во that the electrode is stationary. When the current 
diminishes through a too great separation of the carbons, 
the plunger falla and allows one end of the click to gear 
into the wheel, which is then driven by the lever, G, in 
such a direction as to raise the electrode. Should, on the 
other hand, the electrodes be too near together, the current 
increases in the coil, the plunger rises (is sucked up more), 
and allows the other end of the click to catch in the wheel, 
which now is turned in the opposite direction, and lewers 
the carbon. 

(2) Substituting for the upper electrode a disc or cireular 
earbon, to which is imparted а slow motion by gearing 
with the clockwork of the regulator. Impinging on the 
periphery of this disc is a metal scraper, which keeps the 
edge clean and free from the particles of carbon projected 
upon it from the other electrode. 

(3) Employment of iridium for lamps, which is claimed 
as specially suitable for small incandescent lights. After 
showing how the iridium is prepared, and stating that 
platinum and copper in small quantities may be added to 
facilitate the annealing, the specification says: For light- 
ing purposes I use either a thin slip of iridium or a com- 
bination of iridium with platinum, or iridium with copper, 
or a spiral coil of iridium instead of a solid [! straight] 
strip. Fig. 6 shows the arrangement. “ То prevent the 
dissipation of the heat of the loop, a, I sometimes pass the 
holders, bb, through a block of glass, cc, or some other 
similar bad conductor of heat, so that the heat and light 
may be developed with as little loss by radiation as 
possible." 

Claim 11 describes applications of the automatic 
electromagnetic mechanism for intermitting the light for 
lighthouse and signalling purposes. Under this head it is 
said: Тһе coil may have its attractive action augmented 
by making certain parts of the case (on which the wire is 
wound) of soft iron in place of brass. The exterior circum- 
ference of the case is also cooped round with bits of iron, 
fitting like the staves of a cask, and kept in position by 
bands of vulcanised caoutchouc ; or a cylinder of iron may 
be slipped over the end of the coil and envelop it.” 

Here we have what is probably the earliest recognition 
and application of a fact which has been rediscovered and 
applied in recent years in the construction of arc lamps, 
and for exactly the same purpose as designed in 1848— 
namely, to increase (and equalise) the pull on the plunger 
over the whole extent of its stroke. 

Claim 12 is curious, and reads as follows: “ My inven- 
tion consists in improving the intensity of the electric 
current by including in the circuit a long coil of insulated 
copper ribbon wound on an iron core, whereby I am 
enabled to reduce the number of cells employed. A hollow 
cylinder of iron or a number of bits of flat iron bar are 
placed around the coil (outside) like the staves of a cask, 
and are held together by elastic bands of vulcanised 
caoutchouc." 

Colonel Bolton* classes this amongst “ patents for impos 
sible results," but I am not so sure that he is right. It is 
now well known that an arc lamp burns better, or at least 
more steadily, when a resistance wire is included in its 
circuit. May not a resistance сит inductance wire have 
the same effect ? 


Journal of the Institution of Electrical Engineers, vol. 8, р. 219. 
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Claim 13 provides a metallic tube for holding the 
lower carbon when required to be long, so as to prevent 
breakage, and at the same time to reduce the resistance of 


the electrode to a minimum. 

Claim 14 describes an improved mode of preparing the 
carbons, into which we need not enter, as it is little 
more than a combination of the methods previously 
patented. The claim concludes as follows: “І preserve 
the electrodes so made from damp or other injury by 
coating them with tinfoil, which also gives them greater 
strength and makes them better conductors. Before using 
the carbons, во as to prevent the liability to cracking when 
suddenly heated, I fix them in the lamp ready to light, 
and pass the current through them without allowing the 
mechanism to separate them. This heats them gradually, 
and drives off any damp that may һе in them." 

The fifteenth and last claim is one on which great stress 
was laid at the time by Staite and some of his contem- 
poraries, as it seemed to show that the waste producta of 
voltaic batteries could easily be made of as much value (as 
articles of commerce) as the elements used in the cells, 
and that, consequently, the light produced would cost little 
or nothing.* 

On Oct. 12, 1848, Staite and Petrie's improved lamp was 
for the first time shown publicly in London at a con- 
versazione at the Western Literary Institution, Leicester- 
square; and on the 30th of the same month a larger 
exhibition took place at the Hanover-square Concert 
Rooms, “ which was attended by artists, scientists, engi- 
neers, gas directors, the proprietors of patent lights of 
every kind, and a multitude of highly intelligent and 
res ble persons.“ | 

om amongst the many paper cuttings preserved by 
Btaite referring to this event, we take the following from 
the London of Nov. 2: “An exhibition of this 
wonderful invention took place at the Hanover-square 
Rooms on Monday evening. Mr. Staite, who was ably 
assisted by his colleague, Mr. William Petrie, C.E., 
explained at some length, and apparently with much 
satisfaction, to the large and highly appreciative audience 
the properties and construction of his lamp, the result of 
which is that a light may be obtained at a trifling cost— 
not more than 14 рег 100 wax candle- power per hour, 
or one-twelfth the price of gas. The consumption of 
carbon is about lin. per hour. There is no fear of com- 
bustion, and the heat is vastly disproportionate to the light 
emitted Thus, although the light shown was said to be 
equal to 900 wax candles, the Tont was estimated not to 
exceed that of a common Argand burner. 

“À gentleman present drew atttention to an occasional 
fliokering in the light, which Mr. Staite said was due to 
iron impurities in the carbon, which, with all his care, was 
not yet perfectly pure as it ought to be. It was a mere 
accident, which he hoped in time to obviate, and was in no 
way incidental to the system. 

“The: battery power used consisted of 44 cells of the 
inventors’ modification of Callan's cast-iron arrangement, 
exposing a total of 114 square feet of zinc surface. 

* [n small lights for rooms the inventors state that they 
would dispense altogether with the use of carbon, using 
another material, which will enable them to dispense with 
the automatic regulating mechanism entirely, and by 
means of which a light of from one to forty or more candle- 
power can be placed on the drawing-room table." 

On the night of Nov. 28 the light was shown from the 
portico of the National Gallery, Trafalgar-square, as to 
which the Morning Chronicle of the next day said: “A 
better site could not have been selected, and the novelty of 
the exhibition soon attracted a multitude of spectators who 
filled the streets and terrace opposite the Gallery, as 
well as the square below. On starting the lamp the 
large open space was filled with a flood of light which 
paled the gas lamps not only in the square, but for some 
distance down Whitehall. So intense was it that when 
thrown upon the crawd one could scan the countenances of 

* It should be noted that Mr. Petrie did not share this belief ; but 
so thought De Moleyns in 1841, as also Watson in 1852, Stille, of 
Góttingen, in 1863, Slater in 1880, and, doubtless, others. For every 
shilling's worth of material used in the battery Watson hoped to get 
half а crown in the shape of valuable pigments ! 


those who were most distant from the Gallery, and discern 
the cut of à man's coat or the pattern of a lady's dress at 
the outskirts of the crowd. Every now and then the light 
was thrown on the Nelson column, bringing it out with all 
the clearness of daylight." 

А few days later a second exhibition was arranged at 
the same place, whereat “there was a large attendance of 
scientific gentlemen and noblemen.” The Illustrated London 
News of Dec. 9 has a half-page illustration of this display, 
showing the light through a large white globe with rays 
all around. A simple tin reflector was used for directing 
the rays as Pone 

In the next few years, 1849 to 1855, many exhibitions 
and lectures on the electric light were given by Messrs. 
Staite and Petrie, and as the subject became popular, 
independent lecturers all over the country took it up. 
Among the Staite papers I find references to Mr. Pepper, 
the inventor of ghosts in our boyish days; Dr. Bach- 
hoffner, of the old Polytechnic Institution, who claimed to 
have delivered over 1,000 lectures on the subject ; William 
Sturgeon; Robert Hunt, author of “The Poetry of 
Science ;” Prof. Grove, and others. 

It will be a surprise to most of my readers to learn that 
the brothers Mayhew were early in the field, not only as 
lecturers, but as inventors of electric lamps. Early in 
March, 1849, they delivered lectures in Guernsey and 
Jersey, and doubtless in other places. One of their Jersey 
posters is now before me, an extract from which will give 
an idea of the lecture: Theatre Royal, Jersey TO morrow, 
March 7, 1849, the Messrs. Mayhew will exhibit the 
electric light by means of an entirely new electric lamp 
recently invented by themselves. A lecture explanatory 
of the subject will be delivered by Mr. Henry Mayhew, 
the original editor and projector of Punch. 


* * * * * 


* The light will be produced from a battery of 250 pairs 
of plates, exposing 1,800 square inches of zinc. 
* * * * * 


“The production of the electric light will be explained, 
and the difficulty pointed out of constructing an apparatus 
capable of producing a steady and continuous light. 
Illustrations will be given of the intense heat of the voltaic 
arc by melting silver, copper, and iron; and as a further 
illustration, there will be exhibited the curious and 
beautiful experiment (as lately shown by Dr. Faraday in 
London) of coking the diamond ! 

* * ** * * 


“The difference of the electric light from all other 
artificial lights will be explained, and illustrated by its 
production under water, and in a vacuum. 

“The lecture will conclude with reasons why the electric 
light should be produced at less cost than any other light." 

The Jersey Times of March 9 gives an epitome of the 
lecture, from which I will make but one extract. After 
the experiment of coking the diamond, the lecturer went 
on to say : “ My brother and myself feel confident that we 
shall eventually be able to turn charcoal into diamonds. 
I have already formed crystals from powdered charcoal, 
but they had not the shape or solidity of diamond. Still, 
I hope to overcome the difficulty ; indeed, in a common 
tallow candle, bright hectagons of light are formed 
resembling diamonds." * 

Returning to the exhibitions and lectures of Messrs. 
Staite and Petrie, I can only describe (and that very 
briefly) the more important ones, referring my readers for 
fuller information to the Staite papers, which I hope will 
soon be accessible in some public library. 

Many private exhibitions of the various forms of lamp 
and mechanisms were given in London to scientific men, 
gas engineers, and others interested in the lighting indus 
tries. At one of these, in March, 1849, a triple-revolving 
electrode lamp was shown in action. Of this a spectator 
writes: “The result was highly gratifying to all, and 
served to prove that it is possible to supply an indefinite 
number of electrodes from one common current." After 
referring to the perfect action of the single-flame lamp, the 


* Prof, Silliman wasted a good deal of time on the same quest in 
1825. See his Journal of Science, vol. xvi., p. 157. | 
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spectator goes on to say: “No less interesting was the 
small bracket lamp. The light is produced by passing 
the current through a coil of iridium wire prepared for the 
purpose, which is rendered so white hot as to be raised 
to a high state of incandescence, evolving a steady and 
beautiful light." 

Besides these private views the light was shown publicly 
in London on several occasions between November, 1848, 
and July, 1849 — at Crosby Hall, Bishopsgate-street, 
November, 1848, and July, 1849; at the Cattle Show, 
Baker-street Bazaar, December, 1848; at the Western 
Literary Institution, Leicester-square, December, 1848 ; at 
her Majesty's Theatre, Haymarket, in ballets of “ Electra, 
or the Lost Pleiad," April, 1849, and “Les Plaisirs de 
l'Hiver, ou Les Patineurs," July, 1849; and on the north 
tower of Hungerford Suspension Bridge for 14 consecutive 
evenings, May-June, 1849, from 9 to 12. 

In reference to the latter display, *An Old Professor," 
writing to the Mechanics Magazine, June 9, 1849, says: 
“The light was exhibited with and without a reflector. 
When the reflector was used and the beams sent in an 
particular direction the effect was almost решш. 
The Houses of Parliament, Nelson's column, the tower of 
St. Martin's Chureh, St. Paul's dome, the bridges and 
steamboats, were rendered as conspicuous as by daylight ; 
and when directed along the bridge itself, Hungerford 
Market and the crowds assembled appeared as if illuminated 
by а sunbeam." 

These displays, as well as those at the National Gallery, 
were under the direction of Mr. Petrie, and amongst the 
distinguished men who came to see them were Profs. 
Faraday, Cumming (the naturalist), Wheatstone, Forbes, 
and De la Rive. The latter was charmed with the experi- 
ments, and afterwards wrote that “ they appeared to me to 
prove that, both as denim its intensity and its direct- 
ability, the electric light will be especially precious for 
lighthouses.” The lamp used on these occasions was that 
described in the fourth patent, and yielded a light equal to 
about 750 standard candles, 

During all this time, as may be supposed, Messrs. 
Staite and Petrie were реше by the experience gained 
in the actual working of their inventions at so many places 
and under such various circumstances, and were remedying 
any defects in the working of the mechanisms and in the 
manufacture of the carbons ; all with a view of preventing 
the occasional flickering which hitherto attended the light. 

A fifth patent, No. 12,772, in the joint names of Staite 
and Petrie was sealed Sept. 20, 1849, and enrolled March 20, 
1850. This also is a very lengthy document, and extends 
to 18 claims, of which we can give only the briefest résumé. 

Claims 1 to 9 and 16-17 cover various mechanical devices 
in galvanic batteries for the automatic supply of fresh and 
the removal of waste liquids for subsequent treatment as 
commercial products ; modes of preparing the plates, the 
saline solutions, etc., all of which are now of little interest, 
though at the time when engineers had the battery as the 
only source of electric power, every little change that 
promised an improvement in either its power or its 
constancy was eagerly sought for. 

Claim 10 deals with processes for working up waste 
grains of iridium into a form suitable for making pen- 
points, or for the filaments for incandescent lamps. 

Claim 11 describes a self-acting rheostat or equaliser, 
whereby the current strength is maintained automatically, 
so that whatever may be the variations of battery power, 
or of resistance in other parts of the circuit, the necessary 
compensations are automatically made, and, consequently, 
. the current circulating is always constant. The instru- 
ment consists of a spiral of fine platinum wire, so arranged 
as to be immersible more or less in mercury, in which it is 
moved up or down by a connection with a bar of soft iron 
movable in a coil or solenoid traversed by the battery 
current. * 

Claim 12 describes a dial balance galvanometer for indi- 
cating the strength of the current, which is an adaptation 
of Petrie’s galvanometer of 1840, and hardly an improve- 
ment on that already mentioned in claim 7 of the fourth 
patent. 


* Foucault had a somewhat similar contrivance in his first lamp, 
only it was not automatic 


Claim 13 describes a differential galvanometer, the coils 
of which are wound reversely for the purpose of neutralis- 
ing the electromagnetic effects of the current on the needle. 

Claims 14 and 15 describe improvements in the 
mechanism for supporting and moving the shaft which 
carries and adjusts the lower electrode, resulting in the 
more accurate regulation of the carbon points. 

Claim 18 relates to the prevention of sparks when 
breaking contact in galvanic circuits. “ А thin platinum 
wire may still convey some portion of the current after the 
main circuit is broken, or a series of sufficiently long con- 
ductors may break contact one after the other.” 

Apparatus both for incandescent (iridium) and arc 
(carbon) lamps, embodying all the latest improvements, 
was shown on four consecutive evenings at Crosby Hall 
early in January, 1850, and was noticed in the Press as a 

eat advance in point of continuity and splendour of the 

ight. Thus the Mining Journal of Jan. 19 says: “ Although 
little has been said of late respecting the electric light, 
attention has been kept alive to the subject, and some 
further advances and improvements made. Mr. Staite has 
lately given some private exhibitions, and we unhesitatingly 
say that he has made, since he was last before the London 
public, very considerable progress towards success. The 
cost of battery power and the necessity for constant and 
uniform action. were difficulties which have hitherto 
appeared insuperable. A great portion of these diffi- 
culties—at all events the most serious of them—have, we 
think, been surmounted, and an electric lamp is now pro- 
duced giving a white, brilliant, lasting, and steady light 
with little or no flickering. We last night attended a 
private view at Crosby Hall, and were highly gratified 
with the result. A edit aotins regulating magnet is now 
employed, which is so sensitive to the least variation in the 
current that it instantaneously exerts its controlling action 
WA whole arrangement, and the light remains perfectly 
S 2 

On Feb. 6, 1850, Messrs. Staite and Petrie read a paper 
on *Improvements in the Electric Light before a crowded 
meeting of the Society of Arts, London. 

The first exhibition out of London was at Ipswich on 
Dec. 14, 1849, then at Hadleigh, and then at Colchester, 
at which places lectures were delivered by Mr. Staite, and 
the light shown publicly on one or more occasions at each 
place. The Ipswich papers report that the iridium incan- 
descent light was used on the lecture table. Using a 
small two-plate battery a steady light of about three wax 
candles was produced that enabled the lecturer to read a 
very eloquent essay." 

In May, 1850, Staite was in Sunderland, by invitation 
of the Commissioners of the River Wear, to test the 
applicability of the light for sea and dock purposes. 

On June 3 the light was shown from the lighthouse on 
the south pier from 10 to midnight in connection with a 
revolving reflector. After throwing the light on various 
objects inland and noting the effects, the Commissioners 
proceeded to sea at 10.30, and the light was thrown on 
their track. The steamer steered due east, and the strongest 
beams of light were cast upon its course, but all around 
the brilliancy was remarkable. At a distance of three 
miles (some accounts say five) it was possible to decipher 
ordinary MS.—indeed, the captain might have brought his 
chart on deck and consulted it with great ease. After 
proceeding about seven miles the ordinary light on the 
north pier was no longer visible, but the electric light 
shone out with little diminution. The Commissioners then 
returned to the south pier, the reflector was removed, and 
the light shown as an open light until 12.30, when the 
experiments ceased. | 

On the following evening, and again on June 6; the light 
was shown at the same place and time, and with the same 
success. 

The battery employed in the experiments at Sunderland, 
weighing, it is said, upwards of two tons, consisted of 54 
(some accounts say 68) of Staite’s large ‘concentric " 
cells—a central rod of carbon in nitric acid, then a 
cylindrical porous cell, outside of which was a zinc cylinder 
immersed in a salt solution, as hvdrochlorate of ammonia 
or nitrate of potash. 

By request of the Commissioners, Staite delivered a 


940 
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lecture on the electric light at the Sunderland Museum on 
June 10, and again in the theatre on June 15, for the 
special benefit of the working classes. 

On June 12, at the request of the directors of the York, 
Newcastle, and Berwick Railway, the light was shown 
from 10 to midnight from the new central station, New- 
castle, and again on the 25th from the summit of the old 
castle; and lectures were delivered in the Nelson-street 
Rooms on the evenings of June 17 and 26. 

Staite next visited North and South Shields and Carlisle, 
at which places the light was publicly shown from various 
coigns of advantage and lectures delivered. 

t*the Carlisle lectures (as, indeed, at all his discourses) 
the iridium light was exhibited, and its value for mines 
and private houses demonstrated. He showed how the 
light could be varied from a few up to 100 candles by 
simply increasing the small battery power used, and for 
lights over 100 c.p. by using a larger coil of iridium. This 
light, he said, he had constantly in use in his laboratory, 
which it perfectly lighted up at a trifling cost per week, 
and in addition to its illuminating properties it diffuses an 
agreeable warmth, whilst emitting no deleterious vapours 
asin the ease of coal gas and candles. It could also, he 
said, be applied to heating water and other purposes.* 

Staite next visited Manchester, where he made a long 
stay, lecturing at the town hall, at the Mechanics’ Institute, 
the Cosmorama, Free Trade Hall (where the light was 
nightly shown from Aug. 12 to Oct. 12), and at the Royal 
Institution. At the last-named place on Oct. 16, 1850, he 
delivered a philosophical discourse on “ Voltaic Ignition 
and Illumination,” which he treated in an admirable 
manner on the lines of Grove’s “Correlation of Physical 
Forces. t 

On the evening of Aug. 7, 1850, the light was displayed 
from the roof of the Mayor's country residence, Buile Hill, 
commanding a clear view for miles around. Although the 
day was fine the evening set in wet, and by nine o'clock, 
when the light was to be started, it rained heavily, and 
continued to do so during the exhibition, which lasted two 
hours. Nothing daunted the Mayor, Mr. John Potter, 
and his numerous guests ascended the roof. In a few 
minutes Mr. Staite proceeded to make his final connec- 
tions, and in doing so “he unintentionally produced the 
most beautiful display of electric activity on a small scale. 
Fine lambent Ai of considerable brilliancy darted from 
the wire (the battery was on the ground floor) and flickered 
among the trees." 

At length, the circuit being completed, the light burst 
forth with great brilliancy and with perfect steadiness, not 
the least flicker being perceptible throughout. The rain, 
which before was only felt, was now seen, and each 
drop as it passed through the rays was coloured, and 
assumed the appearance of a snowflake, producing a very 
singular effect. 

After showing the light as an open light Mr. Staite 

ut over it the Fresnel lens, and the effect was very grand. 
All the light which before was dispersed in all directions, 
above and below, was now thrown in a horizontal plane 
with a radius of nearly a mile. Mr. Staite then replaced 
the lens by a revolving reflector. The drops of rain as 
they dashed through the rays now seemed to be gems of 
crystal. Moths of a large size started amazed from their 
resting places and disported themselves, despite the cold 
rain, in the mimic sunshine, their wings assuming a tint of 
the richest gold, so that they shone like glow-worms. The 
light was thrown successively on various objects, near and 
far, and considering the inclemency of the weather and the 
makeshift arrangements on the roof, the experiments were 
highly successful. 

As a result of these numerous exhibitions at Sunderland, 


* Staite here refers no doubt to his idea of a ‘‘ caloric locomotive,” 
on the construction of which he was engaged about this time, and 
anent which he has preserved a cutting from the лену Jourual, 
end of May, 1850, as follows: ‘‘ We have reason to believe that one 
of the grandest discoveries of the age in connection with electricity 
has just been effected by Mr. Staite. Efforts are being made to secure 
& pateht with as little delay as possible, when we shall be enabled to 
lay before our readers tho particulars of the invention." Evidently 
nothing came of the idea, for no patent was obtained. 

+ A full report of the lecture, as interesting now as when delivered 50 
years ago, is preserved in the Staite papers. See also the Manchester 
Examiner and Times, Oct. 19, 1850, 


Newcastle, Carlisle, and Manchester, a committee of 
scientific gentlemen was formed on Aug. 10, 1850, “to 
investigate and report upon the electric Fight with a view 
to its general adoption.” The committee was composed of 
28 members—all Manchester men—-amongst whom we 
recognise the names of Dr. Charles Bell, Prof. Crace 
Calvert, the Fairbairns (father and son), Dr. Joule, and 
Messrs. Leigh (chemist), Naysmith, William Sturgeon, 
Cleminshaw (gas engineer), and Chadwick. 

Staite submitted specimens of the apparatus, and Mr. 
Petrie, who was all this time busy in London making 
experiments, writing instructions, and superintending the 
manufacture of the lamps and their accessories, drew up a 
lengthy and valuable document on the scientific side of the 
ш, and submitted it to the committee through Prof. 

alvert. 


(To be continued.) 


—— —— —— 


FUTURE TYPES OF SWITCHGEARS. 
BY W. E. WARRILOW. 


The progress of electricity supply schemes for the 
distribution of power from large central stations has been 
80 rapid within the last few years, that the ultimate design 
of the switching apparatus for such undertakings naturally 
gives rise to considerable conjecture. In America and on 
the Continent most of the large power schemes have been 
set on foot with particular attention to the engineering 
portions of the stations, these sections having engaged 
most of the energies at the disposal of the promoters of 
the project. It is quite true that the diffieulties which they 
had to face in dealing with the problems of turbine and 
engine construction were sufficient in themselves to demand 
more than ordinary skill, and it is probably to this circum- 
stance that the neglect of switching appliances is chiefly due. 

The most prominent feature of the design of American 
and Continental switchboards is the amount of space 
allotted to them, especially in stations generating high- 
pressure three-phase currents. In such stations it is not 
at all uncommon to see special rooms built for the recep- 
tion of all high-potential connections, these being jealously 
guarded from other than official inspection. The same also 
will apply to the switches or fuses, but more often to the 
former when they are electrically operated. It would almost 
seem, on making an inspection of the present designs of 
power switchgear, that this portion of the station were 
passing through the same phase of development which 
was во very noticeable with the early examples of central 
station plant. These were all more or less of the belt or 
rope driven class, taking up a large amount of floor space, 
but as further advances were made they became replaced 
by the direct-coupled set. Such has also been the case 
with the switchgear, but it has not emerged from its 
straggling condition up to the present time. For small 
plants the condition of the switchboard is not of such great 
importance, but when the amount of power becomes many 
times multiplied, an entirely different aspect of affairs pre- 
sents itself. Instead of the few lights required on a private 
installation, the power units make thousands of customers 
dependent upon them, and no matter how efficient they 
may be in themselves, their excellence is worth little if it 
is not continued through as efficient switching appliances. 

In considering the future types of gear, there are several 
points in design which may be raised, though these may 
be reduced to two---the fundamental design of the gear 
and the purpose for which it is intended. In the former 
there may be said to be two classes—the gear without any 
rear connections and the gear with them. In the latter 
there are as many varieties as would fill a column to 
enumerate. The design is probably more important than 
anything else, though it is none the less controlled by 
the purpose of the gear. It may be said with truth, 
however, that the principal contest will be between 
the two tvpes of gear above mentioned. As far 
as the purpose of the apparatus is concerned, the chief 
matter for settlement is whether the generators shall be 

* 'This document, dated Sept. 25, 1850, and other important papers 


and letters appertaining to the enterprise. are still in the possession of 
Mr. Petrie, and will be preserved. 


run in parallel or on separate circuits, or а combination of 
the two. The separate circuit plan, which found great 
favour in most of the small stations of pioneer under- 
takings, has given way to what may be called a divided 
'bus bar arrangement for all schemes, whether for one, 
two, or three phase working This admits of a group of 
units being run on a group of circuits with two 'bus bars, 
these being capable of connection in the centre by coupling 
switches, synchronising instruments being provided for 
paralleling purposes. Such a combination provides a medium 
between entire parallel running and supply on separate 
circuits, neither of these being all that could be desired in 
praetiee. With the divided 'bus bars, however, the station 
can be split into two halves, or it is possible to run the 
entire plant in parallel. Under the ordinary conditions of 
supply these conditions are all that is essential for efficient 
running, and any other combination is of little value in 
practice, ав во much capital is expended in material which 
would rarely be made use of For very large schemes 
which employ but a few units of great capacity, there is 
little or no need for complicated switching appliances, as 
the number of circuits is generally small, and it is at the 
receiving end of the line, where the ramifications increase, 
that there seems more need for some method of isolation. 
In the majority of cases, however, this can only be effected 
by increasing the number of feeders from the main source 
of supply. 

Quite а number of the American stations are fitted with 
a type of board which employs electrically operated 
switches in the high-pressure circuits, the switchman having 
to carry out all his operations on a small board, which is 
provided ‘with a number of controlling switches, these 
being in the relay circuits of the main switches themselves. 
This arrangement is an excellent one from the standpoint 
of safety, but it carries with it many disadvantages. The 
ease of control is apt to cause disaster in the closing. of a 
switch too soon or by mistake, the consequences from the 
latter being more far-reaching than the former. There ів 
also a degree of uncertainty about the operation, the man 
having to take it for granted that he has closed or opened 
the right switch. This is obviated somewhat by the use of 
signalling devices, but here again the complications increase 
to such an extent that the design becomes a veritable night- 
mare of connections. The source of energy from which 
the controlling switches obtain their power is another 
weak point in the design, as failure at this point would 
entirely disorganise the switching arrangements. It is to 
be expected that a stand-by would be provided, but, as 
before mentioned, this method is not а correct one in 
praetice, and tends to further add to the mental worries of 
those in charge of the plant. 

In Continental designs it is more general to divide the 
gear into а number of parts arranged either in tiers, at 
one end of the engine-room, or on a gallery which forms a 
central point in the control, all the switches, fuses, ete., 
being placed in a basement below the main floor of tho 
building. This has the same disadvantage which applies 
to the electrically controlled board, in that the principal 
portions of the board are stowed away out of sight, where 
they are likely to be neglected or prove a source of danger 
when it is necessary to carry out repairs. The engineer in 
charge can always feel more easy in his mind when he has 
men working on high-pressure connections directly under 
his eye than if they are es 1 in some dark corner of 
the building, where they will be left for hours together to 
carry on their work. With the lever method of control, 
there is, however, greater certainty of action, as the opera- 
tion is mechanical throughout and the switehman can almost 
feel if his switch is “home.” The chief disadvantage, 
however, is the eftect which this system has on the design 
of the gear. The main switches and fuses by reason of 
their design are considered safer if placed in some chamber 
out of the reach of everyone, and such an arrangement 
necessitates the employment of some means of distant 
control. This at once splits up the gear and gives rise to 
the straggling connections which are so often to be met 
with abroad. 

The cellular type of gear, which has up to the present 
been but little used outside this country, seems to embody 
most of the advantages which should be found in a satis- 
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factory gear. In its design the principal feature noticeable 
is the small space occupied for the amount of power con- 
trolled. This is only possible with this class of board, as 
the entire switching appliances for a generator or a feeder, 
say, are collected together and arranged in one vertical 
line. With such a construction the switchman. has only to 
concentrate his mind on this fact, and he will rarely make 
a mistake. Mistakes are, of course, not entirely unavoidable, 
but in cases where their possibility is reduced the chances 
of the commercial success of the apparatus are greatly 
increased, more so as in the manufactures under considera- 
tion the lives of men are at stake. In many instances 
when electricians have been killed in the performance of 
some risky operation on a switchboard, the man himself 
has come in for the full share of the blame, and the design 
of the gear has not been considered as having had much to 
do with the occurrence. Such a verdict cannot be regarded 
as altogether correct, for though familiarity may breed 
contempt in the most experienced worker, if the conditions 
are such as to nullify the man’s indifference, then his chances 
of life are much improved. With high-pressure switch- 
gears it is more than ever essential that the design of 
board which is as nearly “fool proof” as possible should be 
adopted. 

At the present time, it seems that the concentrated form 
of board is the only one which will conform to this con- 
dition, and it is to this type of gear that the power stations 
of the future will owe their ability to carry out supply on 
a large scale. Such a statement is, of course, based on the 
present aspect of affairs, and on a review of the manner in 
which the cellular board has so improved the conditions of 
high-pressure working that the system has become one of 
the recognised methods of supply. 

In looking into the immediate future it is evident that 
the supply of electrical energy will be carried out from 
large centres of power, whence high-pressure currents will 
be transmitted to an area of many square miles. Under 
these circumstances, the controlling apparatus will need to 
be of exceptional design in order to ensure continuity of 
supply, safety to attendants, and freedom from fire. Now, 
such conditions cannot be met by any type of gear which 
employs cable connections at the back for the high-pressure 
eircuits, and it is also doubtful if air-break switches or fuses 
сап meet the requirements of the case for long together. 
In the former there are great possibilities of fire from over- 
heating, and with the latter the flare set up on the opening 
of the circuit is likely to cause serious damage if the arc 
jumps to a neighbouring panel. | 

It is hardly to be expected that the power stations of 
the near future will be equipped with a perfect type of 
switchgear, but it is, nevertheless, highly probable that for 
such pressures as must be adopted on transmission schemes 
the controlling portion of the undertaking will be of the 
cellular type. The designs of most stations are being 
worked out with а view to concentration, and as long as 
this object is kept well in sight, the switehgear with the 
straggling connections and the dangerous back will be of 
little value. Though the controlling apparatus fulfils an 
important function it must do its work in a very little 
space; in other words, the space per kilowatt controlled 
must be reduced to а minimum. Consequently the design 
which has a controlling board here, a set of switches there, 
and a set of bus bars somewhere else, will not be tolerated. 
As long as these items can be collected into the amount of 
space occupied by one, say, there is no further need of the 
services of the scattered type of apparatus. The supply of 
electrical cnergy must depend greatly on the switching 
appliances, and it goes almost without saying that the 
pressing needs of competition will bring that typo of gear 
to the front which carries out most successfully the essential 
conditions of this class of apparatus. 


Blackburn.—During the week ending Aug. 22 tne passengers 
carried on the Corporation tramways numbered 138,260, and the 
receipts amounted to £794. 3s. 1d., compared with 145,025 passengers 
and £853. 15s. 7d. receipts in the corresponding week of the previous 
year—a decrease of 6,765 passengers and £59. 12s. 6d. receipts. These 
figures cannot be regarded as somewhat unsatisfactory, but doubtless 
the exceptionally bad weather this summer has been one of the main 
causes for the diminution noted above. 
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SURFACE-CONTACT SYSTEMS. 


During the last week or so two more towns in the United 
Kingdom have decided to adopt surface-contact systems of 
electric traction for their tramways. The first of these is 
the Swansea Corporation. The electric trams in this town 
have up to the present been worked with the overhead 
trolley, with which the Tramway Committee are not 
satisfied. The result of the committee’s investigation 
after a visit to Wolverhampton is the adoption of 
the Kingsland mechanical surface contact system. A 
route three and a half miles long with double track 
is to be equipped.. The other case is Torquay, where, 
owing to the proximity of the sea to the tramway 
track, a conduit system would be equally objection- 
able as the overhead. The committee evidently feared 
that the trolley system which would work would be 
unsightly, while the conduit system, which was open to 
no objection on wxsthetic grounds, would not work, as the 
conduit would be filled with sand. This was found 
to be the case at Blackpool, where the first conduit 
tramway was laid down in the early eighties, and 
kept at work for а number of years in spite of many 
difficulties. This drifting of sand also put the Kingsland 
system out of court at Torquay. The deputation appointed 
by the Council have decided in favour of the Dolter system, 
and the Council have adopted their report. When these 
two towns have succeeded, like Wolverhampton, in 
getting their surface-contact system at work, evidence 
will be accumulated as to how far the raised con- 
tacts in the street surface interfere with the ordinary 
traffic. This interference—which will get worse as the 
road surface round the contacts wear—can, of course, 
be minimised by spending larger sums annually in patching 
the road. The Dolter system has been tried in Paris on the 
line from  Neuilly-Porte-Maillot to Suresnes, where it 
has been at work on a short section* since May, 
1900. The experience gained there has induced some 
prominent electrical engineers in this country to take 
the system up, and it will without doubt enable the 
Torquay lines to be worked even more successfully 
than those in Paris. It is interesting at this time to 
compare the Lorain, the Kingsland, and the Dolter systems 
with the numerous other designs for surface-contact tram- 
ways which have not, as a rule, obtained a trial on other 
than short lengths of experimental lines. In the first 
place, one remembers that nearly all these other systems 
relied on electromagnets placed under the contacts in 
the street, and that these magnete were often energised at 
five hundred volts. There are no buried electromagnets in 
either of the above systems, the first and last of which 
operate the buried switches by magnetic fields carried on 
the car. In each case the skates collecting the current 
serves as the magnet poles, and the electromagnets are 
always energised when the car is running. With the 
Kingsland system no electromagnets at all are required, 
and the switch under each contact is operated by 
a mechanical striker, which runs in a slot beside 
one of the tramrails. The hammer blow when 
this striker hits the star wheel operating the switch 
is considerable, and it remains to be seen how far Mr. 
Kingsland’s ingenuity will prevent this from being a 
drawback to the use of his system. In Wolver- 
hampton most of the trouble has arisen from the large 
amount of scrap iron dropped in the streets from 
passing carts. We should expect much the same thing 
to happen in Swansea, and the scrap would give 
equal trouble with the contact system to be adopted 
there. The conclusion of the matter is still the same 
as when we last approached the subject —i. e., that while the 
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І 
above systems are all quite feasible, the simplest ів hest, 


and that their commercial success entirely depends оп the 
solution of the troubles arising out of details in construction. 


CORRESPONDENCE. 


„One man's word is no man’s word, 
Justice needs that both be heard.” 


STEAM-TURBINES. 


Sır, — Might I trespass on your valuable space devoted 
to “ Correspondence ” to ask if any of your readers know of 
a book on steam-turbines which they could recommend to 
me, as I am going to fit one upin the course of a few weeks, 
and should like to read up about them beforehand. I should 
also like to know the publishers of the book, as I have tried 
to find out about it, but cannot. — Yours, etc., 

EnNEST К. ALEXANDER, 

115, High-street West, Leslie, Fifeshire, Àug. 31, 1902 


ISLINGTON FIRE. 


Various reports have appeared in the daily papers 
regarding the fire which caused a failure in the supply of 
electricity from the Islington generating station on Tuesday, 
the 26th ult., but we do not know that the full facts of 
the case have been published. ‘The fire was first discovered 
at about 7.30 p.m. in the cable conduit at the works 
through which the feeders are takon to the main switch- 
board, but it was not until fully five minutes afterwards 
that the first fuse blew. "Then, however, the fuses blew 


.in rapid succession, due to the dead shorts caused by 


the destruction of the insulation on the feeders by fire. 
This, of course, necessitated shutting down the whole of 
the plant, which was done expeditiously, the staff acting 
admirably in the emergency, and redoubled efforts were then 
made to subdue the fire. Success attended these efforts, 
with the result that the fire was got well under control 
before the arrival of the fire brigade, which, nevertheless, 
made security doubly sure by a liberal use of water. It is 
to be noted that no fuse went until some time after the out- 
break of fire was discovered, nor had the supply been 
interrupted, or, indeed, any disturbance indicating a short- 
circuit been detected onthe switchboard instruments. Hence, 
although the actual cause of the outbreak was not apparent, 
the indications strongly disfavour the theory of an elec- 
trical fault as being the initial cause. On the other hand, 
the conduit in which the fire originated was of brick con- 
struction ; but it is thought that a possible accumulation of 
rubbish and cotton waste carelessly or spontaneously ignited 
may have been sufficient to start the mischief in the cables 
themselves. Such an accumulation might, of course, have 
smouldered for some time before the fire was discovered. 
Another fact which lends strength to the assumption 
of a cause extraneous to the feeders themselves is that, 
although the latter were not separately enclosed in earthen- 
ware or other ducts, they were of the rubber-insulated con- 
eentric, double-steel armoured type, having their outers 
earthed, thus making it difficult to conceive of a short- 
circuit occurring without at orce blowing the fuse of the 
faulty feeder. As regards the actual damage done by the 
fire, it remains to add that the whole of the feeders were 
affected, the portions in the short length of conduit leading 
to the switchboard being destroyed, while the switchboard 
itself was badly smoked, but otherwise undamaged. 
Under the directions of Mr. Albert Gay and his chief 
assistant, Mr. C. H. Yeaman, no time was lost after 
the fire had been extinguished in starting on repairs. 
Fortunately, the station lighting had not been affected, 
this being a separate supply from accumulators. The 
main switchboard. was taken to pieces and thoroughly 
cleaned, and new lengths of cable substituted for the 
damaged sections. Rapid progress was made with the 
work, the first circuit being re-established by 6 p.m. on 
the following day (Wednesday) and the remaining private 
supply circuits by 10 p.m. on the same day, while the 
public аге cireuits were switched on at midnight. It had 


been the first serious interruption in the supply from the 
works during the seven years of its existence, and was 
especially annoying to those in charge in view of the pre- 
parations, which, we understand, were actually in hand at 
the time, for enclosing the section of the feeders destroyed 
in Doulton conduits. This work was to have been com- 
pleted about & fortnight hence, and was undertaken for 
mechanical reasons and not as a protection against the 
short-circuit assumed by some to have occurred, but of 
which there is absolutely no evidence in the station records. 


FORTHCOMING EVENTS. 


TUESDAY, SEPT. 9. 


Institute of British Carriage Manufacturers.—Mecting at 
Oxford. 


Sanitary Institute.—Congress and health exhibition at Manchester. 


WEDNESDAY, SEPT. 10. 
British Association.—Mccting at Belfast. 


SATURDAY, Serr. 13. 
Association of Municipal and County Engineers.—Meeting at 
Shipley. > 


The following fixtures for meetings have also been made: 
Municipal and County Engineers. District meetings. Midland: 
Sept. 27, West Bromwich. Eastern: Oct. 25, King's Lynn. 
Home: September or October, Aldershot. 
Municipal Officers’ Association.— District meetings at Birmingham, 
Liverpool, and Newcastle аге being arranged. 


SOME NOTES ON ELECTRIC WIRING.* 
BY GEORGE A. CLARK, ASSOCIATE MEMBER, 


The existing state of matters in this important branch 
of the electrical engineering industry is extremely unsatis- 
factory, and the object of the paper is to point out a few 
of the more serious defects, and, where possible, suggest a 
remedy. It is not, of course, possible within the limits of 
such a paper as this to treat so widespread a subject in 
detail, or even to consider all the methods of distributing 
electrical energy now in ase. The arrangements specially 
considered are those in common use in installations one 
current from a supply company’s mains, as probably wit 
the increase of public generating stations the number of 
isolated plants will become less, and under any circumstances 
there should be no difference in the wiring of a building 
taking current from the public mains and a similar building 
with the generating plant on the premises, and the fact that 
there nearly always is a difference, and a very marked 
difference, tends to prove that something is not as it should 
be: either the supply companies rules are more stringent 
than necessary, or there is a want of proper supervision on 
the part of the fire offices or others interested in the 
private installations. Concentric systems of wiring with 
earthed return, though possessing some important advan- 
tages over the systems in which the return is insulated, 
cannot come into general use until the existing Board of 
Trade regulations be modified, and such systems will not, 
therefore, be considered in this paper. There are two 
distinct classes inte which the defecte to which reference 
has been made may be divided—namely : (1) defects or 
weak points in the systems of wiring in use; and (2) the 
state of matters for which the Board of Trade, city engi- 
neers, consulting engineers, architects, and measurers are 
responsible ; and the second class is really the more serious 
of the two. | 

Defects in Wiring Systems.—The general introduction of 
high-voltage working (200 volts and upwards) has resulted 
in drawing the attention of electrical engineers to this 
long-neglected brancl. of their business, and we have now 
half-a-dozen systema to choose from, where two or three 
years we had one only. These changes have come upon 
us so rapidly that it is hardly to be wondered at that the 
advantages and defects of these new systems are as yet 
barely realised. All these new systems are the same in 


* Paper read at the Glasgow Local Section of the Institutio of 
Electrical Engineers. 
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principle in so far as they are all metal sheathed, and 
unquestionably such an arrangement is electrically better 
and safer than wood casing in which the conductors 
are separated by an inflammable fillet of wood, and 
in which the conditions necessary for the existence 
of high-resistance leaks are perfect. If we do away 
entirely with this inflammable fillet between the two 
conductors of opposite polarity, and substitute a metallic 
for the wood sheathing, we have the principle involved 
in all the new systems. In such an arrangement we depend 
entirely on the insulation of the cables alone, and if this 
insulation breaks down, we have low-resistance leaks or 
short-circuits, and the dangerous high - resistance leak 
apparently. cherished by the fire office becomes au impossi- 
bility. Before considering the various systems individually, 
it might be stated that the majority of faults are due not 
so much to the inherent defects in the system used, as to 
the neglect of the proper and necessary preeautions to ensure 
safety. In metal-clad systems the electrical continuity of the 
entire sheathing must be ensured, and this sheathing must 
be effectively earthed. To use wood casing in wet places, 
or to used lead-covered cables in the presenceof certain fumes, 
or iron tubes in the presence of others, is merely to court 
disaster; while no system is proof against the use of defective 
material or careless workmanship The requirements of a 
perfect system are so many and so contrary that probably 
it is quite impossible to embody all these conditions in 
practice in any one system. It, therefore, becomes neces- 
sary to, in every case, select the system which most nearly 
complies with the most important requirements of the 
special case under consideration, and provide auxiliary 
precautions where the selected system is weak. The four 
systems most generally in use are screwed tubes, Simplex 
tubes, lead-covered twin cables, and wood casing, and it is 
proposed to examine these individually, and compare them 
with a perfect system. | 

The requirements of a perfect system are practically as 
follows: (1) efficient protection must be provided for the 
cables ; (2) there must be no possibility of water getting 
access to the cables, either from internal or external sources; 
(3) there must be no danger of injuring the insulation 
of the cables during erection ; (4) the electrical continuity 
of the sheathing must be absolutely ensured ; (5) at all 
times the wiring should be accessible even when concealed ; 
(6) the system must be cheap to instal; (7) it must be 
possible to add additional lamps easily ; (8) it must not 
lend assistance to the wilful concealing of bad work; (9) 
it must be universally applicable ; (10) the sheathing must 
be a substance not affected by any chemical combination ; 
(11) in concealed work it should not be necessary to 
damage the building to any appreciable extent. This is 
a formidable list to face, and it will be seen that none of 
the four systems mentioned comply witb all these conditions. 

Screwed Tubing.— This system is externally watertight, 
but the danger of water formed by internal condensation 
gathering in the tubes has to be reckoned with. Mechani. 
cally the system is perfect. The electrical continuity is 
ensured. There is considerable danger of damaging the 
insulation of the cables, especially of heavy cables when 
drawing them into the tubes. The system is very costly 
to instal. It is exceedingly difficult to add additional 
lamps, and in old buildings it involves an excessive amount 
of cutting away. 

Simples Tubes.—This system is not watertight, the tubes 
having a scam. Being ventilated, there is little danger 
from internal condensation. It is, generally speaking, 
satisfactory mechanically, though not nailproof. Very 
much care is necessary to ensure metallic continulty of the 
metallic sheathing. There is danger of damaging the 
insulation of the cables when drawing them into the tubes. 
The system is cheap to instal. Additional lamps may be 
added without much difficulty, but in old buildings it 
involves a great deal of cutting away. 

Lead-Covered Twin System.—This system is absolutely 
watertight, and there can be no internal condensation. It 
is mechanically weak. The metallic continuity of the 
sheathing is ensured. It is cheap to instal. Additional 
lamps are cusily added, and old buildings may be wired 
with very little cutting away. 


Wood Casing.—This system is not watertight, and is 


weak mechanically. It is suitable only for surface work 
in dry places. The first cost is reasonable, and additional 
lamps may be easily added. For purposes of comparison 
the following table has been prepared, in which an effort 
has been made to represent by figures the value of the 
different properties of a perfect system, and the extent to 
which these properties are realised in the systems under 
consideration : 


: : Lead- 
Perfect |Screwed|Simplex Wood 
Property. system.| tubes. Hx „ casing 
1. Watertightness 20 20 10 20 — 
2. Safety from internal con- 
densation  ............... 10 — 5 10 10 
ó. Mechanical protection ...| 15 15 10 — = 
4. Certainty of electrical 
continuity in the metal 
sheathing .................. 15 15 5 15 — 
5. Accessibility of cables in a 
completed joo T: 5 5 5 25| 75 
6. First cost ..................... 10 5 10 10 10 
7. Ease in making additions. 5 — 2:5 5 5 
8. Freedom from cutting 
away in old buildings. 5 — — 251 5 
9. Difficulty of wilfully con- 
eealing bad work  ...... 5 — — 251 
10. Safety from danger of in- 
juring the cables during 
erection? 1:5 5 5 T5| 75 


1 9| в 52:3 75 | 46 


Although it is a most interesting and instructive com- 
parison it should be pointed out that this table is of less 
practical use, for the value which should be attached to 
the different properties depends entirely on the class of 
building to be wired, and differs in nearly every case. 
The defects in a system, as a system, may oftentimes 
be overcome without much trouble. For instance, the 
mechanical weakness of twin wiring can be readily got 
over by passing the cables through short lengths of gas 
barrel, where exposed to injury, by a careful arrangement 
of the tubes in a screwed tube job, or by lining the tubes 
internally with a suitable substance the danger of internal 
condensation may be modified. By the use of special 
devices the electrical continuity of the sheathing in the 
Simplex system may be improved. When, after due 
consideration of the requirements of a case, a system 
has been selected for a job, this system should be 
consistently used throughout, and if it be really 
necessary to combine two systems on one job the 
point of junction should be at the distribution box, 
from which circuits might be run on the two systems 
independently. The very worst arrangement possible is 
probably the Simplex-casing-twin-wire-compo-pipe combina- 
tion. In all metal-clad systems, as has been already stated, 
we rely on the insulation of the cable alone, and in such 
systems much care must be paid to the joints. In one 
system of twin wiring now in use a mechanical method of 
jointing is used. The damaged portions of the wires, after 
soldering together, are insulated with mica discs from each 
other and from the top and bottom of the metal box in 
which the joint is made. Such a joint is electrically and 
mechanically safe, and as durable as the insulation of 
the vulcanised cable itself, and much more so than the 
ordinary unvulcanised lapped joints. The introduction 
of a similar arrangement in the tubing systems will 
be a step in the right direction. At the present 
time the use of pinching sorews asa method of making 
electrical joints is increasing. This is a cheap, but not a 
reliable method, and should be discouraged, and as far as 
possible all joints should be soldered. An installation of 
wiring should be complete in itself without the fittings, 
and the fittings attached so that they may be taken down 
at any time when painting or papering, or for cleaning 
the fittings themselves. In twin wiring this has been done. 
The conductors of the twin cable are soldered to special 
sockets passing through an insulating piece contained in a 
fitting attachment box, so arranged that the end of the 
cable is hermetically sealed; the fitting is wired to а special 
plug. By this simple arrangement electroliers are as easily 
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removed as table standards, and all loose ends of wires 
where fittings are not erected are dispensed with. The 
wiring is complete in itself, and absolutely watertight from 
beginning to end. 

ving now examined and compared the advantages and 
defects of the systems in general use, and having suggested 
some lines in which further advance may be made, it is 
proposed to briefly consider the defects of the second class. 
A contractor carrying out an installation in Glasgow is 
subject to the terms of the specification prepared by the 
consulting engineer. The consulting engineer has to frame 
his specification to meet the requirements of the city engi- 
neer's “conditions of supply," and the city engineer has 
in turn to conform to Board of Trade requirements. Doubt- 
less the consulting engineer, the city engineer, and the 
Board of Trade are all actuated by the same worthy object 
of ensuring а high standard in electrical work, but the 
question arises, have not important points been sacrificed 
to secure a questionable benefit? Take, for instance, a switch- 
board for use in Glasgow. Not only has each pole of a 
switch or fuse to be on a separate base, but even the panel 
to which the two middle wires in the three-wire system are 
connected has to be divided. The advantages thus obtained 
are not apparent, but the additional difficulties thereby 
caused in the arrangement and construction of the board are 
real. Electrical engineers have now had a very considerable 
experience of what is required to ensure a satisfactory and 
safe installation at from 200 to 250 volts, and it is surely now 
time that à committee, which might well be chosen from 
the Association of Municipal Engineers, be appointed at 
once and for all frame definite rules for the wiring of 
buildings, which rules would be officially Fé cor шен by 
the Board of Trade and be universally used. The first 
thing whieh will cheapen the cost of wiring is the 
standardising of all electrical accessories, and this remains 
an absolute impossibility so long as each city engineer and 
fire office superintendent is the author of his own regula- 
tions. There is surely no reason why a fuse has to be 
twice as long in Edinburgh as in Glasgow, or why if fuses 
in ceiling roses are dangerous in one town, they can be 
considered safe in another. It being once definitely 
decided that a certain fuse be lin. 2in., or 3in. long, 
chat ceiling roses are to be made with fuses or without, 
that switches are to have porcelain or brass covers, 
manufacturers wil be able to produce accessories in 
larger quantities at cheaper rates. Wiring systems can be 
perfected in detail, and contractors will be able to keep a 
stock instead of a museum. It is unfortunate that the 
Board of Trade has allowed such variation in the voltages 
of public supply, but it is now too late to remedy this 
fault without excessive cost. With the exception of incan- 
descent lamps and motors, it is, however, possible to stan- 
dardise all other accessories. When this very desirable 
change has been aecomplished the duties of the consultiug 
engineer will be greatly modified. It will then be neces 
sary for him only to select the system best suited to an 
particular case, specify the additional precautions neces- 
sary, prepare the scheme of distribution, satisfy himself 
as to the quality of all material used, and see that the 
work of erection is properly carried out. It is surely 
not necessary for consulting engineers to specify the 
maker of the various accessories to be used. It should 
be sufficient to state the conditions to be fulfilled, and 
allow the contractor to submit for his approval the 
standard articles used by him to meet these requirements. 
Take, for instance, incandescent lamps. Tho contractor 
has at the present time to stock 20 different lamps of 
each candle-power used, and it is surely unnecessary for 
consulting engineers to multiply tbis number by insisting 
on the use of certain makers' lamps, so long as the con- 
tractor is prepared to meet the conditions laid down The 
consulting engineer is an expert, capable of discriminating 
between good and bad, and he should impartially examine 
all material submitted to him. The practice of manu- 
facturers' agents approaching consulting engineers with 
the object of having their products specified to the 
exclusion of all others is one which ought to be discon- 
tinued, and manufacturers only ought to deal with 
contractors, who are the purchasers. A consulting engi- 
neer having selected a system, prepared a scheme, examined 
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and approved of the material to be used, and super 
1 the work of erection, the responsibility rests 
with him, and it is hardly fair to the contractor to 
withhold his profit for a year in case something should 
go wrong. If it be necessary that something be with. 
held, might it not be better that this something be 
the consulting engineer's fee, and that out of this any 
necessary repairs be made. This would probably raise the 
standard of electrical work, resulting in the engineer 
paying more attention to the details, and giving more 
personal attendance to the work, as well as discontinuance 
of the very dangerous practice of always accepting the 
lowest tender, however disproportionate to the other prices 
it may be. Contractors in general will not object to a 
reasonable sum, say 2) per cent. on the contract sum, 
being withheld, and to such terms most of their sub-con- 
tractors would be perfectly agreeable. The common 
practice, however, of withholding 10 per cent. of a con- 
tract for 12 months might with very great advantage 
to contractors and manufacturers be discontinued. 
Supply companies and fire offices should appoint inspectors 
to examine work during erection. Too much faith 
is put by supply companies in a final insulation test, 
which, when all is said and done, is a very poor 
criterion of a job; and fire offices seem to expect that a 
contractor who has scamped a job will in filling in their 
form sign as it were his own death warrant. In order to 
safeguaid the interests of the honest contractor who does 
his work well, whether there be a consulting engineer 
employed or not, if for no other reasons, proper precautions 
should be made to properly supervise all work, and this can 
only be done by visiting the work in course of erection. It 
is now time that architects and measurers desist from pre- 
paring specifications for electrical work, and either employ a 
consulting engineer or allow the contractors to prepare their 
own specifications. The efforts of these gentlemen is laudable 
in the extreme, but unfortunately the same cannot be said 
of the results of their labours. Architects might, however, 
render great service to the electrician by remembering that 
his cables or tubes require space as well as the pipes of the 
plumber and gasfitter, and by providing for these in his 
plans. Where tubes are used it is particularly important 
that, for the mains at least, straight runs be provided. 
There is perhaps no business more unnecessarily handi- 
capped thau this one in which we are all more or less 
directly interested, and we must bear in mind that to 
remedy the defects and difficulties which have been pointed 
out in this paper will require a very great effort, and there 
is surely nobody by whom this effort could be more appro- 
priately made than the one of which we are members. 


TRADE NOTICES AND NOVELTIES. 


Cable-Testing Van and Measuring Instruments. 


The accompanying illustration shows a cable-testing van, 
which is described in price-list No. 15 recently issued by the 
Electrical Company, Limited, 122 and 124, Charing Cross-road, 
London, W.C. These vans are supplied complete with the 
necessary connections for taking up the following instrumente, 
etc. : galvanometer (Deprez-d'Arsonval) battery of dry cells, 
255 volts; insulation testing set with ratio coils, reversing 
switch, and shunts for the galvanometer ; battery switch for 
dry battery; bridge for determining faults in cables; ratio coil 
for same; Wheatstone bridge; condenser, 2x 0:2, 1x 0:1 micro- 
farads ; moving-coil voltmeter ; telephone receiver; thermo- 
meter; tools and tape measures. If preferred, an accumulator 
battery, 240 volts, having a capacity of 1:2 ampere-hours at a 
discharge rate of 0'1 ampere, can be supplied in lieu of the 
dry cells, in which case the following instrumente are included 
moving-coil 
ammeter for one ampere ; battery-charging switch, and battery 
switch with change-over switch for charging the battery at 
110 volts. In the same price-list the following types of 
instruments as supplied by the firm in question are also 
illustrated and fully described : electromagnetic measuring 
instruments for direct and alternating currents, moving-coil 
instruments for direct current, dynamometric wattmeters, 
moving-coil instruments for alternating currents, induction 
instruments for alternating currents, electrostatic voltmeters, 
switchboard transformers for single and three phase currents, 
phase meters, instruments for insulation teating, instrumenta 
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with alarm contacts, Wheatstone bridges, phase adjuster and 
sheet-iron tester, and rail bond tester. It may be mentioned 
that the sheet-iron tester listed is an instrument which serves 
to determine in а quick and ready manner the eddy-current and 
hysteresis losses in а sample of iron. It consists of a laminated 
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Cable-Testing Van. 


{гоп frame encased in polished wood, and а magnetising coll in 
which the sample to be tested is placed. The total loss of 
energy is measured by means of a wattmeter, which also measures 
the energy r«quired in the iron frame, which latter is magnetised 
by means of two special coils. The difference of the reading 
gives the losses. About 55 sheets, llin. by 10jin. and O 5mm. 
thick, weighing Alb., are required for a test. 


« Sun" Fans. 


We have received from the Sun Fan Company, Limited, 
4a, Thornton-road, Bradford, а copy оѓ their new catalogue of 
electrically-driven fans, from which we reproduce the accom- 

nying illustrations. Sun fans, we аге told, are generally 

esigned to move large volumes of air when running at moderate 
speeds, каан fans and motors being built to overcome the 
considerable resistance met with in exhausting from or blowing 
through ducts, or in installations for drying purposes, eto. In 
the ** Sun " combined fan and motor the fan is carried on the 
motor shaft, so that usually only two bearings are used. The 
motor is supported from a strong T-iron ring frame by three or 
more wrought-iron arms, one of which is of hydraulic tube, 
through which the wires to the motor are led to protect them 


Sun Fan, 60in. diameter, with Ventilated Motor of Special Type for 
Fans over 4010. diameter. lin. Fan alongside. 


from danger of fouling the blades of the fan. For facility in 
driving or access, the motor may be placed on either side of 
the fan, or it may be fixed any reasonable distance away from 
the fan on either side by prolonging the shaft and supporting 
the motor independently. Unless otherwise specified, the 
motors аге [serles- wound for continuous current. All sizes 
are of the enclosed or steel-clad type, and have circular 
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bodies with four poles. Each journal and end plate 
is cast in one piece, being so designed that the motors 
may be ventilated or entirely enclosed, in which latter case 
they are made dust, steam, water, and gas tight. The armatures 
are of the slotted-drum type, and carbon brushes are used, 


Sun Fan Enclosed Watertight Motor, showing Door over 
brushes, etc., Open for access. 


carried in locking brush-holders of rigid design, the pressure being 
ap; lied directly radial to the commutator by bent flat springs, 
wiving an even tension throughout the life of the brush. The 
brush density is kept well below 40 amperes per square inch, 
and this, together with the large surface and liberal margin 
alluwed fur overload, ensures cool and sparkless running. As 


sun Fan Starting and Kegulating Resistance. 


regards the provision made for starting and controlling the 


motors, the firm's standard design of starting and regulating 
resistance is shown in one cf the illustrations herewith. These 
resistances are made to reduce the top speeds by one-half when 
at the lowest stop, without unduly heating. The double-effect 
* Sun" fav, shown in another of the illustrations herewith, is 
recomniended as being particularly suitable for high pressure, or 


h 


Double-Etfect Sun Fan. 


where a reversible fan is needed. Its efficiency is claimed to be 
very high, especially at moderate speeds, aud equal in either direc- 
tion. Full particulars are given in the catalogue under notice 
as to speeds, dimensions and power, prices, weights, eto., much 
care having evidently been taken with its compilation. Belt- 
driven fans are dealt with in a separate catalogue, a copy of 
which we have alao received. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jive shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

515. Describe some reliable form of electric helm indicator, and 
explain the method of fitting the same on board ship.—J. 8. B. 

514. Some sawmills (river power) are having their electric light instal- 
lation extended. At present one dynamo (compound), driven 
from the main shafting, is used. As the speed varies about 10 per 
cent. indifferent results have been obtained. Could a constant 
voltage be obtained by using а battery of accumulators in con- 
junction with the same or larger shunt-wound dynamo ?—L. D.W. 


ANSWERS. 


Question No. 507.— By using a three-wire system of supply it is 
generally stated that a saving of about 20 per cent. of the copper 
required in the mains is effected. Docs this saving more than 
cover the increased cost of the balancers, etc., required, and 
the extra complication involved in the working ? 


Best Answer to No. 507 (awarded 10s.).—The principal 
advantage of a three-wire system over the two-wire is the 
saving in copper in tho mains. 

In the two-wire system, suppose current from А to B 
(Fig. 1) to be 100 amperes, and current density in feeder 


Fic. 1. 


500 amperes per square inch, then section of feoder 
100 
500 

be 22 ohm рег mile. Hence, if А B be one mile, then 

drop of volts in feeders = 2 x 100 x 22 = 44 volts, .. volts 
at dynamo terminals = 100 + 44 = 144 volts, if volts at 


B be 100. Then feeder efficiency = 147 70 per cent. 
Now, suppose we raise the pressure to 200 volts; then, 
with lamps taking the same power as before, the current 
will be 50 amperee, and the lost volts in feeders — 22 volta. 


200 = 91 per cent. Hence the 


222 

same feeders absorb 9 per cent. of power instead of 30 per 
cent., as in the first case. It is from this point of view that 
& high pressure of supply is desirable. 


—:'2 square inch. The resistance from tables will 


Then feeder efficiency = 


In the three-wire system, if the load on both sides be 
equal, the middle feeder will carry no current. If the two 
sides have not equal load, then the middle wire carries the 
difference between the currents in the two outers ; it is 
usual to make the middle wire half the area of outer. 
Taking feeders one mile long as before, with 20 volts drop 


can be run alone, along with а motor-generator. 


at full load as before, each dynamo must give 210 volta. 
The current in the two outers will be 25 amperes (instead 
of 50 with the two-wire) and the resistance therefore 
double. For the same drop the section of each outer 
is .. 1, and of the middle 1; .. weight of copper is 
(4 +} +1) = 5), as against (1 + 1) = 2 (with the two- 
wire system), .. in the three-wire system for the same the 
length and drop in volts is to the two-wire system as 5: 8. 

As regards the cost of laying the cables, a three-core 


can be laid for the same money as a two-core—4:.e., about 


£10 per 1,000 yards (‘75 square inch copper). A general 
practice on the three-wire system is to have two steam 


balancing dynamos, each of about 45 kw. capacity, one on 


either circuit, with the larger machines feeding direct on 
to the outers. On very light loads one steam balancer 
On large 
networks motor-generators are connected to various parts, 
especially if the load is out of balance at the part of the 
network. These balancers are not expensive—say, 20 kw. 
motor-generator costs about £250, and switchgear £50— 
total, £300. This total, being only a “first cost,” can be 


spread over a few years if necessary. As regards the extra 


complications on the three-wire system, the extra number 
of pilot wires, etc., are liable to short-circuit, but with well- 
designed pilot boards with suitable fuses in circuit these 
should give very little trouble. In the three-wire system 
there is less risk of a total breakdown than in the two-wire 
system, and better regulation can be obtained, and I think 
that in a well-designed station of the three-wire system the 
saving of copper in the mains covers the cost of balancers 
and the extra complications involved in the working.— 
L. B. H. 


Answer to No. 507 (awarded 7s. 6d.).—The advantages 
of the three-wire over the two-wire system do not lie 
merely in the saving in copper. Probably even greater 
advantages are: (1) regulation; (2) interchangeability of 
plant to supply either lighting or tramways. 

1. Regulat.on.—Motors of fairly large size can easily be 
connected to a three-wire system, whereas in a two-wire 
system the fluctuation would be so great that a steady 
voltage could not be kept. For example, suppose a 25-h.p. 
motor was connected to a twc-wire at 250 volts, and a 
three-wire at 2 x 250 volts respectively. In the first case 
the motor would take 100 amperes, and in the second (the 
motor would be connected across the outers at 500 volts) 
and would take 50 amperes a side, causing only half the 
fluctuation on the lights. If the motors are used for 
cranes and similar fluctuating loads, this is of enormous 
importance from the regulation point of view, quite apart 
from saving in copper. 

2. Interchangeability of Plant. As the standard pressure 
for tramway work is 500 volts, and it is of the greatest 
importance to have all the generators in combined light- 
ing and tramway stations capable of serving either purpose, 
the three-wire system is the only way of making the 
generators serve either lighting or tramways. 

The above-mentioned advantages should be quite 
sufficient to vary the balance in favour of the three-wire 
system even if there was no saving in copper. It will 
be found that those who advocate the two-wire systems 
are those who have to do with a 2 x 100 volts three-wire 
system ; in this case it might be advisable to change over 
to a two-wire system at 200 volts. This was done at 
Liverpool some years ago, the supply being at 2 x 110 volts, 
three-wire, and was changed to 230 volts, two-wire, and 
later, when new plant was installed, to 2 x 230 volts, three- 
wire, the same machines working on either lighting or the 
trams. . 

Аз to saving in copper, an actual example may be of 
interest. In the town where the writer is employed the 
system is 2 x 220 volts, three-wire. The distributors are 
`1, 075, `1 square inch; this is a saving of 31 per cent. іп 
copper over the two-wire at 220 volts for the same kilowatt 
carrying capacity. There are five feeders (with an average 
length of 1,200 yards), two of 8 square inch and three of 
`2 square inch, fecding the outers only. There is only one 
middle-wire feeder, 15 square inch, and the middle wire of 
the distributor which passes the works is brought in. The 
total length of middle-wire feeder is 1,200 vara There is 
a saving of something like 43 per cent. in copper in this 
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ease. There is absolutely no difficulty in at all times 
balancing the system locally and as а whole. А booster 
would have to be employed in a two-wire system to charge 
the battery, and the only modification necessary in a three- 
wire system is to divide the booster into twoand the motor 
into two, and you have the combined booster-balancer. 
The extra cost of this and the switchboard is very small, 
and the reliability of the three-wire system should be at 
least equal to the two-wire. The fact of its universal 
adoption of late proves the great superiority of the three- 
wire of the two-wire system.—C., L. E. S. | 


Answer to No. 507 (awarded 5з.).—1Ь is readily 
acknowledged by engineers that there is a great saving 
of copper in the three-wire system. This system has, as 
is stated, «disadvantages in the matter of balancers, 
switchboard connections, and the arrangement of mains 
being less simple. These would, however, be enough to 
affect the adoption of the system if it were not for the 
great saving in mains which it can show. This system 
can be safely said to show 40 to 50 per cent. difference 
in eopper, but the difference in copper does not mean the 
difference in the entire cost of the system, as the perce tage 
has to be taken for insulation and laying of mains, which 
total works out at about 10 per cent. Аз is generally 
the case with a three-wire installation, the mains can be 
worked at a higher current density, because the voltage 
drop in long feeders for a two-wire system necessitates 
а very much greater section than would be required if 
only the density limit were considered: therefore the 
greater the extent of the area served, tho greater the 
advantages of the three-wire system over the two-wire. 
By comparing two 0:2 square inch conductors with two 
of 0:1 square inch and one of 0:06 square inch—that is to 
say, the relative weight of copper in the two cases would 
be in proportion of 4 to 2:6, or a saving of about 40 per 
cent. in favour of the tbree-wire system. Assuming the 
same percentage drop in potential in both systems, the 
percentage should be much higher than this This, how- 
ever, should be enough to show your readers that the 
advantages are in favour of the threc-wire system.— 
S. F. RICKETTS. 


Answer to No. 507 (awarded 5s.).—If “J. C. R.“ had 
stated in his question the length and size of the cables, 
then it could be determined whether or not a saving of 
20 per cent. of the total cost of copper would pay for the 
extra machines essential to the three-wire system. In its 
present state the question seems hardly complete, as he 
does not give sufficient data on which to base our calcula- 
tions. It is obvious that the amount saved would depend 
upon the magnitude of the system. For instance, in a 
small town where the cables are laid, or are going to be 
laid, on the ordinary two-wire arrangement, it is doubtful if 
a change over was made to the three-wire system whether 
the saving would be sufficient to procure the necessary 
machines and switches, etc. For suppose the total cost of 
copper required for the mains in a two-wire system be £r, 
then saving effected by employing the three wire system, 


according to “ J. C. R.'s » estimate, would be £r x 20 = E 
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100 
Now, it can be seen that the value of a depends directly 


upon the amount of £r. It is necessary, therefore, to 
determine the total cost of copper required before deciding 
which system to emplov. Of course, jn an extensive system 
the adoption of the three-wire system would undoubtedly 
result in a saving of more than sufficient for the purchase 
of the extra plant. . 

As to the actual percentage saved, the writer considers 
that 20 per cent. is too small. 'Take, for instance, a parallel 
circuit in which the current required for each main is, 
say, one square inch, making a total for the two mains 
1+1 = 2 square inches. Now, for the three-wire system 
only half the current will be required, consequently 
only half the amount of copper will be needed iu each 
main —1. ., 4 square inch—making a total for the two 
mains j + ) = 1 square inch. The third wire is usually 
made half the section of the outer wires, since it only 
carries the extra curront which one side of the system 
requires over the other side when unequally loaded, and in 


this case would have a cross-sectional area of 1 squareinch. 
Adding up then, the total cross-sectional area of the three 
wires is 4 + 1 + 1 = 14 square inch, instead of two square 
inches with a parallel circuit. This, it can be seen, works 
out to а saving of over 55 per cent. of copper. Nor is 
this value at all too high, for if “J.C. R.“ will turn to 
p. 477 in Biggs’s treatise on “Electricity and Magnetism ” 
(published at the office of this paper), he will note that it 
is possible, taking all things into consideration, to effect а 
saving of ever 60 per cent. of the copper required for the 
ordinary two-wire system by adopting the three-wire 
system.—W. F. SAUNDERS. 


Question No, 508.—An armature is former-wound, having the coils so 
arranged that by having a loop from the centre of the coil it can 
be connected up to either 400 or 200 volts. The two halves of 
the coil in this instance are connected in parallel for 200 volts. 
When the armature was being tested, it heated considerably 
without apparent cause. Would this undue temperature rise be 
attributable to any induction between the two halves of each, 
seeing that the outer half encircles the inner half? 


Best Answer to No. 508 (awarded 10s.).—It is highly 
probable that the explanation suggested is the correct one, 
especially if the armature be a smooth-cored one. It has 
often been noticed that in the case of smooth-cored double- 
wound armatures—:.e., armatures having two commutators 
with the winding connected to one commutator arranged 
outside that connected to the other—the voltage per turn 
of the outer winding is as much as 2 or 5 per cent. greater 
than that of the inner winding, due to the extra flux passing 
from pole to pole through the thickness of the winding 
without passing into the iron core at all. The same sort 
of thing, though to a less extent, may occur in the case of 
slotted armatures, especially if the density in the teeth be 
high. 

Suppose that in this particular armature the normal full 
load ohmie drop, assuming a perfectly symmetrical winding, 
be 2 per cent. of the output voltage, and suppose that 
the ditference between the induced voltages in the outer 
and inner windings be also 2 per cent., then, if C be the 
total output current of the machine and R the resistance 
of the armature from the + to the — brushes, the current, 
instead of dividing equally between the two windings and 
eausing а drop of б х R volts, will divide in such а way as 
to make (induced voltage — drop) the same for both wind- 
ings. That is to say, the difference in drop between the 
two windings m ust be equal and opposite to the difference 
in their induced voltage (which difference is assumed equal 
to the normal drop, б х К). This will be the case when 
the current in the outer winding is $ C, and that in the 
inner winding 4 C; for the difference in drop is then 
(1 C- IC) х2 Е= Сх R. This distribution of the 
current will eause the total ohmic loss in the armature to 
be ( C)?x 2 R+(4 C)?x 2 R=1:25 C? R, instead of 
C? R, which would be the value with symmetrical distri- 
bution. The increase in loss would be even greater than 
this 25 per cent. if the ratio of the voltage difference 
between the two windings to the normal voltage drop were 
greater than that assumed, and so would probably account 
for all the overheating noticed. 

The difficulty could be overcome by winding the arma- 
ture with two parallel wires, each of half the sectional area 
of the present wire, and with sufficient turns of this double 
wire to give the 200 volts The two parallel wires should 
be treated as one whilst winding the coils on the former, 
so that both wires become equally distributed over the 
winding depth. No voltage difference could then be set 
up between the two parallel wires.—Q, 


Answer to No. 508 (awarded 58.).— Without seeing the 
actual machine, it is very difficult in cases of this descrip- 
tion to indicate the fault that is causing the whole of the 
bother. From the wording of the question, I presume 
200 volts was obtained from the machine, and that the 
heating was not due to any of the usual causes, but showed 
itself to a greater extent than it should have done on light 
load. Тһе question does not state whether the heating is 
of a local or general character. Fig. 1 diagrammatically 
shows the two halves of a coil, A, A,; d, ^, с, d are the 
ends coming out at the commutator end; B, B, are two 
commutator bars. For 400 volts, a is joined to B, 5 to c, 
апа d to Bi. For 200 volts, « is still retained on B and 
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d on B,, but b is joined to B, and to B. Among the loose 
ends coming from an armature, it might be quite possible 
that in changing over from 400 volts to 200 volts in any 
one case, a connection such as c may be joined to B, and ^ 
as before. This would short-circuit coil À,, make A take 
all the current, unbalance the armature, and thereby giving 
rise to general heating. It is hardly likely that the two 
halves would be joined so as to make the E.M.F.'s of each 
half act in the same direction instead of in opposition, thus 
creating a large current, and in general producing the same 
effect as above. Each half coil may not give the same 
E. M. F. as its assistant half. This would produce a heating 
effect. As regards the question of induction, when the 
merits of the case are considered, it is easily seen that if 
the strength of the induced currents are large enough, 
heating will result Tako the case of any coil. The under 
half is more hemmed in by wires than the outside half. 


am 


Fie. 1. 


Hence the effect of induction is to produce а greater inverse 
current in the bottom layer than in the top. Of course, 
this sets up local currents, and therefore heating. Ав 1 
have said before, it is extremely difficult to assign anv 
specific reason for the case under question, as each 
particular case has its own remedy.—T. T. 


Answer to No. 508 (awarded 5s.).—I do not think that 
the heating of the armature mentioned in the question can 
be due in any way to the effect of induction currents set up 
by having one-half of each coil encircling the other A 
current is only set up in a neighbouring conductor when 
the current in the first is varying, and as this only occurs 
when the coil passes a brush, the periodicity of reversal 
would be so very low that the E.M.F. set up could scarcely 
give rise to any appreciable loss. The armature is appa- 
rently “ double-wound," which does not, as а rule, work so 
satisfactorily as a single-wound armature, but as regards 
the induction currents mentioned above, the two are on a 
par. In a single-wound armature we still have the coil 
undergoing commutation encircling several neighbouring 
coils. What the loss is very likely due to is that, owing 
to one pole being slightly stronger than another, large 
circulating currents are set up, and these overheat the 
armature conductors. The greater the number of poles, 
the greater the likelihood of this béing the case. Every 
large multipolar armature should before finally being set 
to work be carefully balanced up. The machine should be 
run on open circuit, and the voltage between brushes care- 
fully taken. The air-gaps should then be adjusted until 
the maximum difference between brushes of like sign is 
not more than 1 per cent. of the nominal voltage of the 
machine. · If, in addition to this, balancing rings are 
fitted, we shall cut down the circulating currents to a very 
small amount, and any heating due to this cause may be 
neglected. 

Another and very frequent cause of heating is due to 
bad insulation between the armature core plates This 
gives rise, of course, to large eddy currents and consequent 
heating. Usually a good coat of varnish on each side of 
the plate is sufficient, but it should be supplemented by 
paper discs placed about every inch axially along the core. 
If weare running a Hopkinson test with two machines, this 
can be easily tested for as follows. Run the set at full 
speed, (a) with generator unexcited, (b) with generator 
excited, but with no current in the armature, and find out 
the differenee in the energy consumed. This represents 
approximately the open circuit iron loss of the machine. 
If this figure is unduly large, it is probably due to the 
above cause. Another cause of heating is bad soldered 
joints in the armature winding causing excessive drop. 

his is more likely to be the case here, as, owing to each 
coil being in halves, the number of soldered joints is likely 


to be large. This can probably be checked well by taking 
the resistance of the armature and comparing it with 
the calculated resistance for a continuous copper wind 
ing. The additional resistance due to the joints should 
not be more than 10 to 15 per cent. Many firms 
now sre doing away with soldered joints altogether at 
the pulley or coupling end of the armature. Sometimes 
the heating may be remedied by improving the ventila- 
tion through the armature; a few fan blades judiciously 
placed in the armature spider often reduce the temperature 
considerably. 

It has been said that “double windings " do not, ав a 
rule, work so well as “single windings.” This is especially 
зо as regards commutation. If commutation is badly per- 
formed or sparking takes place, it also heats the armature, 
and some little of the heating may be due to this. What- 
ever be the cause of the heating, I do not think it is due 
to induction currents, as suggested in the question, but 
will probably be found, on investigation, to be duo to 
one of the causes stated above.—T. SQUARE. 


BIRKENHEAD ELECTRICITY ACCOUNTS. 


The accounts of the electric supply department for the 
year ending March, 1902, show that the total expenditure 
on capital account amounts to £81,262. An abstract of 
the revenue account is given herewith : 


REVENUE ACCOUNT. 


Generation of Electricity. £ s. d. 
ibas £1,000 4 8 


Dr. 
Ooal or other fuel ..................... 


Oil, waste. water, and stores 266 0 6 
Wages at generating station. 595 10 2 
— 1,659 15 4 
Repairs, ete., engines, boilers, machinery, and batteries 397 14 11 
Distribution. 
Repairs, etc., of mains, et 13 9 7 
Transformers, meters, switches, ete. ...... 15 16 O0 
Public lampe htc 146 17 1 
Wages, linesmen, fitters, joiners, eto...... 109 3 6 
— — 28h 6 2 
Rates, taxes, and insurance —- - : ee ees 189 10 0 
Management Expenses 
Salaries— enginecr's department ............ 55 4 9 
Printing, stationery, and advertising. 48 2 1 
General establishment charges q 152 14 11 
Bank interest е 189 12 10 
—— 925 14 7 
Interest and sinking ſunlʒIVIOkk . ......-. EUREN 5,503 9 6 
Inco.ne beyond expenditur e znꝛw . 225 10 5 
£7,187 0 11 
Cr. ^ £ s. d. 
Sale teten... 8 6,761 9 4 
Renta of mete s DA нй 586 1 8 
Charges for work done .......................... serre 59 911 
£7,187 011 
LEGAL INTELLIGENCE. 


BATTERSEA SMOKE NUISANCE. 


А very curious prosecution, arising out of the fact that the Battersea 
Borough Council is the local authority as well as tho owner of the 
electric lighting works, came before the magistrate at the South- 
Western Police Court оп Wednesday. The offence charged against 
the Council was that of allowing black smoke to issue from the 
chimney of the municipal electrical generating station. Much amuse- 
ment was caused in court by Mr. W. P. Cauldwell, the borough 
solicitor, announcing that he appeared for both parties. 

The Magistrate: What have you to say in defence ? 

Mr. Cauldwell: We admit the offence, and plead that as this is & 
first offence, only a prohibition order is necessary. 

The Magistrate: There will be a prohibition order. The only 
objection I can see to the proceeding is that either the prosecution 
or the defence must be conducted with less vigour than is usual. 


MONARCH MOTOR COMPANY. 


Mr. Justice Swinfen Eady, in the Vacation Court on Wednesday, 
had before him a petition by Mr. S. C. Smee, judgment creditor, for 
the winding up of the Monarch Motor Company, Limited. 

Mr. Kenyon Parker said that since the petition had been presented 
the petitioner had been approached by a shareholder, who, believing 
that the company possessed very valuable patents, and desiring that 
it should continue, had offered to take a transfer of the debt and pay 
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the cost of this petition. He asked, therefore, that the petition should | regards the capital of the Company, although the publie had so far 


be dismissed. 
His Lordship accordingiy dismissed the petition. 


— — — — 


CROYDON TRAMWAYS. 


At the Croydon Borough Bench on Saturday, Frederick Truett, 
driver in the employ of the British Electric Traction Company, was 
summoned by the police for driving a car at a speed of over nine miles 
an hour. 

The British Electric Traction Company were not represented; 
defendant pleaded not guilty. 

Williams said on the morning of Sunday, Aug. 17, he 
saw defendant driving a tramcar in the Brighton.road. Witness 
timed him with a stop watch between Junction-road and the Swan 
and Sugar Loaf, and found that he covered the distance — a little over 
a quarter of a mile—in exactly one minute, the speed thus being about 
15 miles an hour. 

In reply to the Clerk, Defendant said they had no means to guide 
them as to the speed they were going. There was no indicator on the 
ear, and they had to use their own judgment. 

Inspector Williams was instructed to give notice to the British 
Electric Traction Company to be present in court next Saturday, and 
the case was adjourned for a week. 

Henry Dennis, another electric car driver, was summoned for a 
similar offence committed on the same day. 

The hearing of this case was also adjourned till next Saturday. 


HUDDERSFIELD TRAMWAYS. 
Validity of By-Laws. 


Several persons were summoned at Huddersfield last week under the 
Corporation пи] by-laws, one defendant being charged with inter- 
fering with the comfort of passengers. 

On the сазе being called, the Magistrates' Clerk said his opinion 
was that the Corporation by-laws were not valid. They were made in 
1870, at a time when the Corporation did not contemplate working 
the tramways. Тһе by-laws referred to the carriages of the ‘‘ lessees."' 
There was no reference in them to the Corporation. Ho thought the 
by-laws were inoperative, ahd suggested that an adjournment should 
be made for the attendance of the town clerk in order that the legal 
aspects of the case might be argued. 

The cases against all the defendants were adjourned for a week, the 
chief constable agreeing, iu the event of the by-laws being held in the 
meantime to be inoperative, to warn the defendants not to attend. 


COMPANIES’ MEETINGS AND REPORTS. 


MERSEY RAILWAY. 


The half-yearly ordinary general meeting of this Company was held 
in London on Friday. 

Mr. James Falconer presided, and, in moving the adoption of 
the report, commented upon its apparently unfavourable character. 
The reason for the falling off in the receipts was due to the competi- 
tion of the Birkenhead electric tramways, which for the first time 
had its full effect upon them this past half-year. Everywhere, he 
thought, where electric and steam traction came into competition, it 
had been found that the steam locomotive went to the wall and the 
electric tramway obtained the traffic. It had been proved very 
markedly in London, and also in Liverpool, where the Cheshire 
and the Liverpool and Lancashire Railways had suffered seriously 
from the competition of the electric tramways. It had been 
the same in Glasgow, and it was that fact which deter- 
mined the Board to abandon steam locomotives and adopt electric 
traction. By the contract which they had with the British Westing- 
house Company they believed they would be able to provide for the 
1 5 the best service which science and money could pens give. 

ot only would it be the safest, the most expeditious, the most com- 
fortable, but in every way the most convenient and most frequent 
services would be provided. And if that were so, they might rely upon 
it that the public would appreciate it. Then they would see that the 
result of the tramway competition, which so long as they moved by 
steam was against them, would be a powerful factor in their favour, 
because it was vital to them that the traffic which was carried from 
one side of the Mersey to the other should have an efficient means 
of distributing itself from the two great centres of Liverpool and 
Birkenhead. As regarded the construction of the works, he was glad 
to be able to report that it was being proceeded with energetically by 
the British Westinghouse Company. There was every reason to believe 
that when next they met in that room to consider their half-yearly 
report the railway would be being worked by electric traction. Every- 
thing for their further success depended upon the completeness with 
which the work was carried out. To hasten it for the sake of starting 
a week or two earlier would be a mistake He concluded by moving 
the adoption of the report. 

Mr. 8. G. Sheppard seconded the motion, which was carricd 
unanimously. 


TYNESIDE TRAMWAYS. 


The third general meeting of the shareholders in this Company was 
held at Newcastle on Saturday, Mr. W. A. Watson-Armstrong 
presiding. 

The Chairman, in moving the adoption of the report, said that as 


only subseribed some £87,600 of the required amount, the directors, 
who could see their way to obtain the money necessary to complete 
the line, had so far made no effort to dispose of further shares. For, 
being satisfied as to the immediate success of the venture, they felt it 
only fair to those shareholders who had from the first shown confidence 
in them to give them the opportunity of securing further benefit from 
the Company before offering fresh shares to the general public. They 
propose, therefore, shortly to give the present shareholders the chance 
of increasing their holdings. He then referred to the success that 
attended the parliamentary proceedings of the Compaay during 
the past session, by which extensions of a particularly profitable 
character had been sanetioned. The threatened opposition from 
the Newcastle Corporation, which would have had a very detri- 
mental effect upon the original main line of the trams, had 
been completely avoided. He trusted now that all question of 
hostility between this Company and the Corporation would cease. 
The оа їп а few weeKs' time would, he trusted, enter upon its 
career as a dividend.earning concern, aud, satisfactory as this would 
be to those who had anxiously followed its fortunes from the com- 
mencement, it would play an even more useful and beneficent pert 
in the lives of the large industrial population of Tyneside. Since the 
printed report was sent to the shareholders the official inspection of 
the permanent way of the cars had been carried out by Colonel von 
опор. This took place on Friday, and passed off very satisfactorily. 
The electrical inspector of the Board of Trade was to visit Wallsend 
on the following Wednesday, Sept. 3, in connection with the 
overhead line, and immediately this was approved they could start a 
passenger service between Wallsend and Shields and between High- 
street and Neptune-road, Wallsend. The work on the tramroad was 
making good progress, and should be completed within a fortnight 
from date. The directors were advised by the Board of Trade inspector 
that he could not return to Newcastle until the end of September, во 
that the Gosforth line could not be opened before that date. 

The report was adopted and the retiring directors (Mr. С. К. 
Henderson and Dr. Merz) re-elected. 

А vote of thanks to the chairman closed the meeting. 


CAVEHILL AND WHITEWELL TRAMWAYS. 


A special meeting of the proprietors of this Company was held im 
Belfast on Tuesday for ее of empowering the directors to 
issue the new capital required for the electrical equipment of the line. 
The following resolutions were adopted: That the directors be, and 
they are hereby, authorised and empowered, from time to time as shall 
be required for the purposes of the Company, to issue, at such times 
and under such conditions as to payment as they may deem expedient, 
the following share capital in the Company, to wit: 12,000 ordinary 
shares of £1 each authorised by the Cavehill and Whitewell Tramwa 
(Amendment) Order, 1898, and 33,000 ordinary shares of #1 eac 
authorised by the Cavehill and Whitewell Tramways Act, 1902" ; and 
„That the shareholders present at the special meeting held on Sept. 2 
urge upon the British Electric Traction Company the importance of 
commencing the work of reconstruction and conversion to electric 
traction of the Company's tramways at the earliest possible moment, 
and of pressing on the work rapidly and vigorously so that the cars 
may be worked electrically not later than Easter, 1905.” 

he proceedings concluded. 


SENSITISED PAPER MANUFACTURING. 


А compulsory winding-up order having recently been made against 
this Company, the usual meetings of creditors and shareholders were 
held on Monday at the Board of Trade Offices, Carey-street, W.C., 
Mr. H. M. Winearls, assistant official receiver, presiding. The 
chairman reported that the Company was registered on June 19, 1900, 
for the purpose of acquiring from the Electrical Inkless Printing 
Syndicate, Limited, the exclusive licence for England and Wales to 
use an invention for the manufacture of & special paper for printing 
purposes called sensitised paper, on which printing could be done 
without ink upon the application of an electric current. The nominal 
capital of the Company was £100,000 in £1 shares, but only seven 
shares had been actually allotted. The Company was t» acquire the 
licence mentioned for £8,000 in cash and £60,000 in fully-paid 
shares of the Company. The Company, however, never commenced 
business, and the purchase agreement was never carried out. No 
steps were taken to obtain working capital, and, beyond the purchase 
of machinery nothing was done towards the manufacture of paper. The 
statement of affairs showed uusecured liabilities £916, the only asset 
consisting of unpaid calls, the value of which was uncertain. No 
quorum was present at either of the meetings, which were accord- 
ingly adjourned for a week, the chairman intimating that if no resolu- 
tion were passed on the next occasion the matter would remain in the 
hands of the official receiver as liquidator. 


APPOINTMENTS VACANT. 


— — 


Chief Engineer, Metropolitan Electric Supply Company, Limited. 
See advertisement. 

Assistant Mains Engineer, Bristol City Council Electricit7 
Department, £2. 10s. per week. See advertisement. 

Engineer, for alternating-current station in West of London, 
experienced in the running of alternating plant, 35s., increasing to 
40s. See advertisement. 

Electrical Assistant [or a large factory in the South of England. 
See advertisement. 


Г 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Bristol.—Tlie Electrical Committee invite tenders for two 750-kw. 
single-phase steam alternators. Tenders by Sept. 16. See advertise- 
ment. 

Celanova (Spain).—The Municipal Authorities invite tenders for 
installation and working of electric liehting for 20 years. Tenders by 
Sept. 23. | 

Nisch (Servia).—The Municipal Authorities invite tenders for the 
electric lighting of the town. The central station, cables, etc., are 
estimated to cost 600,000 dinars. 

Madrid.—The Public Works Department require tenders for an 
electric tramway from Vigo to Bayona. The deposit required is 
19,993 pesetas. Tenders by Sept. 29. 

Malagon, Spain (Province Ciudad Reah).— The Municipal 
Authorities invite tenders for installation and working of electric 
lighting for 20 years. Tenders by Sept. 19. 

Christiania. —The Norwegian Government Railways require tenders 
for 27,400 kilos galvanised iron telegraph wires, 5,600 copper wiro, 
5,900 porcelain insulators and holders by Sept. 13. 

Dundee.—The Gas Comniissioners invite tenders for the supply of 
carbons for public lamps, delivered at the Electrical Power Station, 
Dundee. Tenders by Sept. 24. See advertisement. 

Tientsin (China). Mr. A. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installation 
and working of electricity works. Tenders by Nov. 30. 

Burton-upon-Trent.—The Corporation invite tenders for the 
supply and laying of electric mains, conduits, junction boxes, ete., in 
connection with the tramways. Tenders by Sept. 30. See advertise- 
ment. 

Kirkcaldy.—The Corporation invite tenders for the supply and 
delivery of electricity meters. Specification, etc., can be obtained 
from Mr. W. L. MacIndoe, town clerk, Town Clerk's Office, Kirkcaldy. 
Tenders by Sept. 8. | 

Paris.—The Colonial Office require tenders for galvanised iron 
telegraph wire as follows: Tonkin, 100,000 kg. of 5mm. ; 2,000 kg. 
of 2mm. ; for Cochin-China, 50,000 kg. of 5mm.; 1,000 kg. of 2mm., 
by Sept. 9. 4, rue de Jean. 

Swindon. —The Corporation invite tenders for the supply. delivery, 
and erection at the Electricity Works, Swindon, Wilts, of one 
complete lighting switchboard, with all instruments and accessories. 
Tenders by Sept. 19. See advertisement. 

Bedford. The Corporation invite tenders for the supply and 
delivery of two boiler feed-pumps. Specifications, ete., can be 
obtained from Mr. R. W. L. Phillips, borough electrical engineer, 
Cauldwell-road, Bedford. Tenders by Sept. 15. 

Dundee.—The Gas Commissioners invite tenders for the supply 
and erection, at the Electrical Power Station, Dundee, of water-tube 
boilers, with mechanical stokers and superheaters, and induced- 
draught apparatus. Tenders by Sept. 24. See advertisement. 

Bristol.—The Board of Guardians invite tenders for supply of 
boilers and electric wiring and fittings, etc., for their infirmar 
proposed to be erected for the aceommodation of about 875 sic 
petients at Stapleton. Tenders by Sept. 10. See advertisement. 

Orenoe. —The Municipal Authorities invite tenders for the installa- 
tion and working for 20 years of electric lighting the above. One 
hundred 16-c. p. onis will be paid for at the rate of 5,500 pesetas per 
annum. Tenders to the above authorities, province Celanova, by 
Sept. 23. | 

Launceston (Tasmania).—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
nA glia transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories Tenders by Sept. 15. See 
advertisement. 

Cabeza del Buez (Spain).—The Municipal Authorities invite 
tenders for installation and working, for not more than 25 years, of 
electric lighting; about 3,000 c.p. are now required, for which a 
maximum of 3°33 pesetas per annum will be paid. Tenders by 
Sept. 19 to the above authorities, province of Badajoz. 

Southampton.—The Corporation invite tenders for the construc- 
tion of tramways in Onslow-road, Bevoir-valley, and Portswood-road, 
having a total length of about 2,058 yards of single track. Specifica- 
tion, etc., may be obtained and plans inspected at the Borough 
Engineer's Office, Southampton. Tenders by 2 p.m. on 17th inst. 

Styal (Cheshire).—The Chorlton Board of Guardians invite 
tenders for the electric wiring of the new cottage homes at Styal, 
Handforth, Cheshire. Specifications, etc., may be obtained on 
application to Mr. G. R. Peers, A. M. I. Е. E., consulting engineer, 
15 John Dalton-street, Manchester. Tenders by 12 noon on 
llth inst. 

Bury (Lanos.).—The Tramways Committee invite tenders for the 
work required in the construction of the permanent way in several 

rts of the borough—viz.: Fairfield section, Dolton.road section, 
Heywood street section, and Knowsley-street section. Specifications, 


etc., can be obtained on application at the office of Mr. Arthur W. 


Bradley, borough engineer and surveyor. Tenders by 24th inst. 
Newoastle-on-Tyne.—The Directors of the North-Eastern Railway 


‘Company invite tenders for the complete electrification of about 


37 Niles of standard - gauge line (mostly double track) in the neigh- 

bourhood of Newcastle-on-Tyne. Tenders must be divided into two 

sections—viz., electrical equipment of coaches and permanent way, 
d high-tension cables and sub-station equipment. Tenders by 
ct. 7. See advertisement. 


St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 


Pietermaritzburg.—Tenders are invited for the supply and deli- 
very, free on rail, Pietermaritzburg, Natal, South Africa, of six miles 
of Vignoles rails, 704 pairs of fishplates (complete with bolts and nuts), 
21,120 dog spikes, 1,408 crab bolts, nuts, and fang clips, and 1,760 
copper bonds. Specifications, etc., may be obtained from the office of 
the Borough Engineer, Pietermaritzburg, or from the Corporation's 
London agents, Messrs. Ford Вгов., 12, Southampton-street, Fitzroy- 
square, London, W. Tenders by Sept. 15. 


Pietermaritzburg.—Tenders are invited for the supply and deli- 
very, free on rail, Pietermaritzburg, Natal, South Africa, of eight miles 
of girder rails, 938 pairs of fishplates (complete with bolts and nuts), 
938 sole-plates (complete with bolts, nuts, and clamps), and 2,345 
copper bonds. Specifications, etc., may be obtained from the office of 
the Borough Engineer, Pietermaritzburg, or from the Corporation's 
London agents, Messrs. Ford Bros., 12, Soutliampton- street, Fitzroy- 
square, London, W. Tenders by Sept. 15. 


Amsterdam.—The Board of Trade have received through the 
Foreign Office copy of а dispatch from H.M. Consul at Amsterdam 
reporting that on Sept. 8, at 12 noon, the Municipal Council of 
Amsterdam will receive tenders for the delivery and laying of the 
entire network of cables for the municipal electric works, consisting of 
about 150 km. high-tension, 70 km. low-tension, and 25 km. telegraph 
and telephone cable, with the necessary accessories. Particulars may 
be obtained from the Municipal Printing Office ata cost of 2:50fr. 
(4s. 2d). Information will be supplied at the office of the Director of 
Electrical Works, O. Z. Achterburgwal 215, Amsterdam. 


Shanghai. —The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity— 
as follows: British Municipality and British Municipal Extension, 
Ticnstin. Notice The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land. 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note. —1 is understood that no 


. details or specification will be furnished. 


King's Norton, Birmingham.—The Urban District Council are 
prepared to lease their powers obtained under their electric lighti 
order in 1898. "ihe area of supply comprises the whole of the civi 

rishes of King's Norton and Northfield, in the county of Worcester. 

he streets scheduled for supply within period limited by the order 
are all within the wards of Moseley and King's Heath, which together 
contain a population of 20,400. Prints of the order may be obtained 
from the Government printers, Messrs, Eyre and Spottiswoode. The 
engineer is Mr. А. W. Cross, A. M. I. C. E., 25, Valentine-road, King’s 
Heath, Birmingham, to whom enquiries for further particulars should 
be addressed. Preliminary offers must be addressed to Mr. Edwin 
Docker, clerk to the Council, 10, Newhall-street, Birmingham, and 
reach his office by Sept. 18. 


Reading.—The Corporation invite tenders for work in connection 
with the tramways—viz.: (Section A) "sen rane the supply, 
delivery, drawing-in and connecting up of al feeder cables, rail 
return cables, test wires, etc., with joint-boxes and jointing, and the 
carrying out of tests; (B) comprising the supply, delivery, erection, 
and connecting up of all poles, brackets, wires, cables, insulators, 
switch-boxes, and other fittings, and the carrying out of tests. 
Specifications, etc., may be obtained at the office of the engineers, 
Messrs. J. Bowen aud I. E. Winslow, Town Hall, Reading; for 
Sections A and B, £5. 5e. ; for Section A only, £3. 3e. ; for Section B 
only, £5. 5s. These deposits will be returned after the Corporation 
shall have come to a decision upon the tenders received, provided that 
a bona fide tender has been sent iu on the form bound up with the 
specifications, ete., from which it must not be detached. For the 
convenience of tenderers a duplicate сору of the bill or bills of 
quantities and schedules will be supplied on payment of £1. 1s. (not 
returnable). А copy of the specification and drawings may be seen at, 
but not obtained from, the office of Mr. I. E. Winslow, 35, Parlia- 
ment-street, Westminster, S. W. "Tenders by 12 noon on Sept. 18. 


RESULTS OF TENDERS. ` 


Epsom.—The Council have accepted the tender of Belliss and 
Morcom for one 200-h. p. engine coupled to Dick-Kerr generator. 


Maidstone.—The tender of Messrs. Rowland Carr and Co., 
London, has been accepted for the supply of 14 miles of cast-iron 
troughing. 

Warrington.—The Corporation have accepted the tender of the 
St. H lens Cable Company, Warriugton, at £276. 4s. 6d., for tram- 
way cables. Я 

Farnworth.—The Council have accepted the tender of Belliss and 
Morcom for one 400-h.p. engine coupled direct to British Westing- 
house dynamo. 

Stretford. —The Council have accepted the tender of Belliss and 
Morcom for four 145-h.p. engines coupled direct to British Westing- 
house generators. 

Dover.—The Electricity Committee have aceepted the tender of 
the British Insulated Wire Company for the Admiralty Pier cable, 
which will supply power to the electric cranes. 


— — —  ——— — — ———— 


Bloemfontein (Orange River Colony). — The Council have 
accepted the tender of Belliss and Morcom for two 300-h.p. triple- 
expansion engines for coupling to Crompton dynamos. 

Liego.— Тһе City Authorities have decided to instal two 580-h. p. 
Willans engines for direct coupling to dynamos made by the 
Cie. Internationale d' Electricité, for supplying power to their travis. 

Mile End.—The Board of Guardians have accepted the tender of 
Mr. Russell, of Mile End, for the supply of electrie lighting fittings 
and lamps at the intirmary and workhouse on the condition that all 
the articles are of English manufacture. 

Swindon.—The Corporation have accepted the tender of the Tudor 
Accumulator Company, 16. Victoria-street, Westminster, for supply. 
delivery, and erection at the electricity works, Swindon, Wilts, of 252 
accumulator cells and accessories, at £1,102. 

Worthing.— The Town Council have accepted the tender of Messrs. 
Blackwell and Company, Limited, for the supply and erection, etc., 
of steam and exhaust drain and other pipes, condensing plant, etc., 
required in connection with the first extension of the works, at £438. 

Wolverhampton.—The Guardians have accepted the tender of 
G. Н. Woods and Co., Blackburn, at 55,800, for Pup Xin Belliss 
engines, E. C. C. dynamos, Callender mains, an! Chloride Company's 
accumulators. The Electrie Construction Company also tendered at 
£6,925. 

Wrexham.—Th« Corporation have decided to instal a 600-h.p. 
Willans engine for driving a traction generator made by the Lanca- 
shire Dynamo and Motor Company at £3,974. The Lancashire 
Dynamo and Motor Company's tender has also been accepted for a 
wwitchloard at £484. 


BUSINESS NOTES. 


TRACTION. 


Hawick.—It is proposed to establish electric tramways in this 
district. 

Gai ston.— It is ji ies that the new tramway from here to Liver- 
pool has so far proved very successful. 

Korea.—We understand that it is intended to extend the electric 
tramways at Seoul to a length of 12 miles. 

Blackpool. —The surveyor estimates the cost of relaying the tram- 
ways from Warley-road to Park Hotel at £1,600. 

Southampton.—The Board of Trade inspection of the tramway 
extension to Bitterne Park took place last Saturday. 

Paignton.—The promoters of the Torquay and Paignton light 
railway have abandoned their application to the Light Railway Com- 
missioners. 

Stanmore. —I|t is believed that the official enquiry into the proposals 
of the Middlesex County Council for a light railway in the district will 
be held next month. 

Liverpool. A report on the working of the tramways during the 
ast seven months has been prepared, and will shortly be considered 
y the Town Council. 

Rotherham. —The architect has reported to the Electric Light and 
Tramways Committee that the contractor is making satisfactory 
progress with the tramcar sheds. 

Manchester. Iu the General Purposes Bill to be promoted by the 
Corporation next session, powers will be sought to construct one or 
two additional lines of traniway. 

Ipswich.—The electric tramway system which is being laid down 
by the Corporation is now nearly completed ; Oct. 1 is named as a 
likely date for the opening of the lines. 

South Norfolk.—The Board of Trade have contirmed the South 
Norfolk Light Railway (Extension of Time) Order, 1902, amending the 
South Norfolk Light Railway Order, 1398. 

St. Helens.—The South Lancashire Tramways Company are nego- 
tiating with the Town Council for permissien to make a physical 
. junction with the St. Helens lines at Haydock. 

Halifax.—The Tramways Committee have decided to recommend 
the Town Council to extend the tramways from Stump Cross to 
Hipperholme, and from Salterhebble to Greetland. 

Crewe.—The Town Council on Wednesday decided to appoint an 
electrical expert to advise them with regard to the protection of their 
rights under any scheme of light railways that may be granted for the 
borough. 

Worthing. — Messrs. Burstall ind Monkhouse have been commis- 
sioned to er the necessary plans, ete., in connection with the 
proposed application for an order authorising the Corporation to 
construct tramways in the town. 

Southport.—The sanction of the Board of Trade to the plans for 
the projected section of the Corporation tramways along St. James's- 
street, Duke-street, aud Cemetery-road, to join the present line at 
Ash-street, is now only awaited to begin work. 

Kingston. —Much progress continues to be made with the laying of 
the electric tramway, which can now be scen from the corner of the 
Stauley-road and Broad.street. A start has now been made with the 
piece of line from F-rry-road to Kingston-road. 

Pontefract.—At the last meeting of the Rural District Council a 
communication was received concerning the suggested adoption of a 
wider gauge tor the projected tramways—4ft. 84in. instead of 3ft. бір. 
It was decided to ask the Board of Trade to guard the Council's 
interests in the matter. 


Kingstown.—A deputation has been appointed by the Urban 
District Council to wait on the tramway company with reference to 
the tram poles on the Royal Marine-road with a view of having them 
removed or lighted at the expense of the company. 


Wrexham.—The date of the commencement of supply of current 
to the tramways has now been agreed upon—/.e., not later than Feb. 1 
next. The Corporation are borrowing a sum of £11,000 to meet the 
expense of installing the additional plant required. 


Lancaster.—The first of the electric cars built by the Lancaster 
Wagon Company for the new system of local tramways is now com- 
pleted, and will shortly be delivered to the Corporation. It will then 
pass into the hands of the Westinghouse Company, to be fitted up 
with the electrical apparatus. 


West Hartlepool.—Colonel von Donop has inspected portions of 
the tramways, with respect to which complaint has been made by the 
Corporation to the Board of Trade, particularly the, sections in Cleve- 
land-road and Church.street. The inspector will present his report 
to the Board of Trade in due course. 


South Hams. It is understood that the Seuth Hams light railway 
scheme, which has been delayed by the unsatisfactory state of the 
money market, is to be brought forward again in November, with 
important amendments, and arrangements are in progress for taking it 
betore the Light Railway Commissioners. 

Wallsend.— The Board of Trade inspection ef the overhead equip- 
ment of the electric tramways which have been laid down by the 
Tyneside Traniways Company took place on Wednesday. Immediately 
the necessary permission is received the company intend to start а 
passenger service on this part of their system. 

Bradford. As an electric car was passing down Harris-street one 
evening last week, the trolley о became entangled with the overhead 
wire, and caused the wire te be pulled down. The trolley pole and 
stand were also displaced and fell over the side of the car into the 
roadway. Fortunately no one sustained any injury. 


Shepherd's Bush. —A correspondent of the „ohe calls attention to 
the disgraceful struggle for places on the tramcars at Shepherd's Buah 
on Sunday afternoons. Of the fact there can be no doubt, as anyone 
тау satisfy himself by ocular demonstration ; and the correspondent's 
suggested adoption of the queue system as a remedy for it, is at least 
worth trying. 

Sowerby Bridge.—The electric tramway whieh the Halifax Cor- 

ration are extending from King Cross to Soweroy Bridge through 

ye Nest Park is expected to be completed in the course of a fort- 
night or three weeks. Rails have been laid the whole of the distance, 
but some paving still requires to be done, and the overhead equipment 
is not yet complete. 

Baroelona.— The British Consul-General at Barcelona in his last 
report says: ''Foreigners of all nations are flocking here on business 
connected with electric tramways, electric lighting, mines, factories, 
and every branch of industry and commerce, and everyone visiting 
this city remarks that no one seeing Barcelona could ever consider 
Spain wanting in wealth.” 

Belgium.—A Brussels correspondent says that on Wednesday 
morning M. C. Ramaeckers, secretary to the Belgian Ministry of 
Railways, presided over a meeting of the Gouncil of Railways to 
discuss the advisability of running an electric railway from Brussels 
to Antwerp. It is understood that it is possible that the plan will 
be executed by the beginning of next year. 

Tramways and Light Railways Association. —We have received 
from the above association their membership list up to June 30 last, 
which now contains some 500 names. The monthly eircular of the 
association includes a short obituary notiee of the late Mr. E. J. 
Trewhill, manager of the Sunderland Corporation tramways, who was 
elected to the council of the association last January. 

Spen Valley.—The Board of Trade have, after modification, con- 
firmed ап order made by the Light Hailway Commissioners and 
entitled the Spen Valley and Morley Light Railways (Extensions) 
Order, 1902, authorising the construction of light railways in the 
borough of Morley and the urban districts of Birkenshaw, Drighlington, 
and Gomorsal, in the West Riding of the county of York. 


Manehester and Salford. —At Wednesday's meeting of the Man- 
chester Town Council a discussion arose on the question of а through 
tramway service between Manchester and Salford, in the course of 
which it was stated that the committee were not without hope that 
without referring to the Board of Trade they would beable to arrive 
at an arrangement for the working of the through service. 


Geneva. — А dispatch from Geneva, dated Aug. 31, states that the 
manager of the electric tramways there dismissed 42 men from the 
workshops the previous day, and offered them posts as conductors. 
The оћег was refused, and all the employés went on strike. No trams 
are running, though the town is crowded with tourists, and in spite 
> extra carriages, the demand for vehicular accommodation cannot 

e met. 


Ossett.—A public meeting of ratepayers was held on Wednesday 
week to protest against the action of the Mayor in refusing to call a 
ratepayers’ meeting to consider the tramways question. A resolution 
was adopted regretting the refusal of the Mayor to convene a public 
meeting to consider the advisability or otherwise of applying for the 
necessary powers to construct a light railway from the Mar et-place to 
the borough boundary. 

Accident in America.—<A message from Pittsfield (Mass.), dated 
Sept. 5, states that President Roosevelt and a party of friends were 
driving in a drag from there to Lennox on that day when the vehicle 
was struck by am electric car. The horses of the drag were killed, 
several of the party were injured, and one killed. Mr. Roesevelt 
escaped with a few bruises. The driver of the eloctric car and the 
conductor have been arrested. 
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Flamborough —Application is about to be made to the Beard of 
Trade for an extension of time for constructing the works authorised 
by the Flamborough and Bridlington light railway order of 1897. 
It may be mentioned that the company had а six months' extension 
granted them in March last, when it was understood no further 
extension would be granted. 

Glasgow.—A collision between two electric cars is reported from 
this place. They were proceeding in the same direction when the car 
in front came среле to а standstill, and was run into with con- 
siderable force by the car which came behind. The result of the 
collision was that the car in front jumped the rails, and the passengers 
got a severe shock. It was, however, brought to a stand by the trolley 
pole slipping from the overhead wire. 

Wakefleld.— After modification, the Board of Trade have con. 
firmed the Wakefield and District Light Railways (Extensions) Order, 
1902, authorising the construction of light railways in the city of 
Wakefield, the borough of Ossett, and in the townships of Horbury, 
Lofthouse-with-Carlton, Thorpe, Rothwell, Sandal Magna, Oulton- 
with-Woodlesford, and in the parishes of Rothwell, East Ardsley, and 
Outwood, in the West Riding of the county of York. 


Ilkeston.—At Wednesday's meeting of the Town Council a letter 
was read from Sir B. Ounard, Bart., stating that the promoters of a 
Light Kailway Bill were prepared to take over the Ilkeston tramways, 
pay to the Ilkeston Corporation 6 per cent. per annum, and observe 
such stipulation as might be embodied in a written agreement. The 
offer was not accepted, it being stated that the Corporation were 
paying 74 to 84 per cent. on capital involved by the undertaking 


Horndean Light Railway.—The promoters of the Cosham and 
Horndean light railway scheme are pushing forward the work of con- 
struction. A very considerable portion of the work has been accom- 
plished ; that from Cosham to the top of Portsdown Hill is all but 
complete, the fixing of the overhead wires to the supports alone 
remaining to be done. It is stated, however, that the prometers 
intend to apply for an extension of time for the completion of the 
work until 1903. 

Dundee. No public reference has been made lately to the proposed 
tramway from Dundee to Broughty Ferry and Monifieth, and it would 
seem as if the scheme had been abandoned. The necessity for better 
conimupication between these places has all along been admitted, and 
the community has been led to believe that the мк bodies interested 
were taking the necessary steps to realise the long-cherished scheme. 
Much dissatisfaction is felt locally at the delay in making a start with 
the construction of the tramways. 

South Lancashire.—The contractors for the South Lancashire 
tramways have now commenced laying the lines over Leigh Bridge, 
the short length being the last section required to complete the route 
through from Leigh borough boundary at Pennington to Bolton ri 
Atherton, Halton, and Bandhill. The tramways are already opened 
from Bolton to Four Lane Ends, and it is expected that the Leigh and 
Atherton portions will be completed this month. Leigh Bridge has 
bern widened and otherwise improved. 

Perth. The Corporation have decided to take over the tramways 
from the company. At a special meeting of the Council on Monday а 
resolution was adopted requiring the tramway company to sell so 
mich of the undertaking as is within the burgh at a price to be fixed 
upon by arbitration. Negotiations between the parties have been 
g ing on for some time, but without any agreement being come to as 
te price. The Corporation consider 220,005 to be a fiir figure for the 
uudertaking, while the company are asking £25,000. 


Barrow.—Plans and specifications for the proposed electric tram- 
ways are now being drawn up by the British Electric Traction Com- 
pany's engineer, and in a very short time they will be ready to submit 
to the Council for approval or otherwise. It id deren to carry out 
the powers the Corporation have already acquired for the construction 
of à new tramline from Michaelson-road to the Ferry, and to abandon 
the tram route from Ramsden-square to the steelworks. The company 
state that they will require electric power for the tramway service 
next August. 

King's Norton. —An extraordinary meeting of the District Council 
has been held, at which the members discussed in private the report 
of the Tramway Committee recommending the Council to lease to the 
City of Birmingham Tramways Company the proposed line from the 
city boundary in Pershore road to the Cotteridge, and also the junction 
with the Bristol.road route along Pebble Mill-road to Pcrshore-road. 
After more than an hour's deliberation the Counsil authorised their 
seal to be affixed to the agreements, subject to certain matters of detail 
now outstanding. - 

ham. — Ії is announced that a conference of the representa- 
tives of the various suburban authorities with regard to the tram 
question wil take place in Birmingham during the course of this 
month. The districts invited to send representatives are: Aston, 
Handsworth, King's Norton, Erdington, and Smethwick. The decision 
of the conference will be awaited with great interest, especially in 
Birmingham, where it is recognised that their determination will have 
& considerable influence upon the development of the tramway 
question in the city. 

Burnley,—It was decided by the Town Council on Wednesday to 
proceed next year with the making of three branch lines of tramway 
in Accrington-road, Manchester-road, and '"lodmorden-road, at an 
estimated cost of £24,348. Considerable discussion arose on a proposal 
of the Electricity Committee to spend £4,500 on extending their plant 
to meet the prospective increase in the demand from the trams. 
Eventually the matter was referred back to the committee, consider- 
able difference of opinion being expressed as to the necessity for 
extending the plant. 


Belfast.—The refusal of the tramways company to accept the offer 


of the Corporation to purchase their undertaking for £380,000, was 


the subject of a long discussion at Monday's meeting of the Borough 
Council. The terms submitted to the company, it was generally 

eed, were exceedingly generous, and much regret was expressed at 
the attitude taken up by the company. The Lord Mayor declared that 
he had done with the matter во long as he sat in the mayoral chair. 
The offer was the last and final one, and he was sure the compeny 
would never get as good terms 

Kirkcaldy.—The work of laying the permanent way of the tram- 
m is now almost completed, and the cables for the electric lighting 
and traction have been laid throughout the burgh, with the exception 
of а few yards in the Path, which is expected to be completed this 
week. The streets, which have been more or less blocked throughout 
the town for the last six months, are now open for traffic. "There still 
remains a considerable amount of work to be done at the generating 
station before the scheme can come into operation, but the work there 
is being pushed steadily forward. 

Additional Traffic Returns.—Anglo-Argentine, £245 increase; 
Barcelona Ensanche y Gracia, £71 decrease; Barcelona, £168 increase ; 
Brisbane, £592 increase (month of June £10,187, increase £1,813) ; 
Buenos Ayres and Belgrano Electric (month of June, receipts £12,229, 
increase £470), £182 increase ; Calcutta, £246 increase ; Cape Town 
(month of June), receipts £14,148, expenditure £6,689 ; Isle of Thanet 
Electric, £377 increase; Mexico Electric month of July), receipts 
£20,300, expenditure £12,600 ; Perth Electric, £259 increase ; Port 
Elizabeth (month of June), гессіріз £3,849, expenditure $1,891. 

Waterloo and Baker-street Railway.—Satisfactory progress is 
reported in the construction of the new tube that is to connect 

aterloo Station and Baker-street. Land for the South London 
station has been acquired by the company, who have purchased the 
site of the School for the Indigent Blind at St. Gcorge’s-circus for this 
purpose. At present a distance of one mile and a half of single tunnel 
remains to le made, so that three-fourths of the subway between the 
points mentioned are now finished. Lift shafts are already com- 
pleted at St. George's-ciceus, Piccadilly-circus, and Baker-street. 

Shipley.—A deputation of tradesmen has attended a meeting of 
the Highways Committee with a request that the construction of the 
tramway from the bouudary of the district at Thackley and Nab 
Wood end shall be pushed forward without delay. The committec 
have expressed themselves in entire sympathy with the object of the 
deputation, and promised that there shall be no unnecessary delay in 
carrying out the works. Plans submitted by the Bradford Corporation 
for the constiuctiou of a tramway car shed in Bingley-road, Shipley, 
between Albert.road and Hirst.lane, have been approved, subject to 
certain conditions. 

Leeds. —The Sub-Traffic Committee of the Corporation recommend 
the construction of 4 tramway from the end of Oldficld-lane into 
Lower Wortley. The extension will cover a distance of about three- 
quarters of а mile. The Council have under consideration a suggestion 
for revising the system of workmen's fares on their cars, with а view 
to obviate the anomaly by which a workman in the early morning can 
ride five miles from Stanningley to Boar-lane for 1d., but may have to 
pay 2d. to ride з fourth of the distance if his journey take him through 

both Boar-lane and Briggate. The manager (Mr. Hamilton) is to 
report on the subject. 

Cardiff. —A collision between two electric cars on the Cathays route 
of the tramways happened in Woodville-ruad on Tuesday evening, 
resulting in serious damage to one of the cars, though no person was 
injured. The cars were both going towards town on a double-line 
passing-place, and a dash appears to have been made to reach the 
single line first. Before the cars could be stopped the one dashed 
longitudinally against the side of the uther, smashing in the woodwork 
and the windows, so that it had to be taken off the line and will need 
considerable repair. It is understood that the alleged offending driver 
was suspended from duty. 

Eccles.— Revised plans have been submitted by а syndicate to the 
Town Council and the Davyhulme Parochial Committee during the 
past week for the construction of electric tramways from Barton 
Bridge to Glossop. The Eccles Town Council, who have leased their 
lines to the Salford Corporation, have resolved to ask tho latter whether 
they are prepared to connect the existing tramways in the borough at 
Patricroft Bridge, new in course of reconstruction, with the proposed 
lines of the Manchester Southern Electric Tramway Company at 
Barton Bridge. The Davyhulme Parochial Committee have decided 
to give general support to the scheme 

Brierley Hill.—There was a lengthy discussion on the matter of 
the electric tramway system in the town at Monday's meeting of the 
Urban District Council, arising out of a report of the Tramway Com- 
mittee. То this committee a letter had been sent by the manager of 
the Dudley, Stourbridge, and Distriet Electric Traction Company, 
enelosing plans of proposed improvements to the tramway passing 
places in the district, and asking the Council's permission to put in 
additional loops. This was agreed to, and the suggestion carried that 
the company be asked to have wood blocks from Level-strect to Chapel- 
street, Brierley Hill, and to construct a double line. 

Worcester.— Fresh plans for the conversion of the tramways in the 
city to electric traction are being prepared by the tramways compan 
in consequence of the rejection of the original ones by the Council. 
This will necessarily delay the work of reconstruction for some time, 
and under the circumstances the company have asked the Corporation 
for an extension of time for the commencement of the supply of elec- 
tricity from the municipal power station, which was fixed for Dec. 1 
next. The new station is nearly completed, and the Council will be 
quite ready to give the necessary supply by the date mentioned. 

hey have therefore decided not to grant the company the extension 
asked for. 

Gomersal.—At the meeting of the District Council on Wednesday, 
a discussion took place with reference to the proposed positions of the 
feeder pillars on the electric tramway, to which some of the members 
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objected in the interests of local vehicular traffic. It was eventually 
agreed to defer the question, in the hope that an amicable arrange- 
ment may be made before the work is actually commenced. The 
award of Mr. Stephen Sellon with reference to the portion of the 
Dewsbury, Batley, and Birstall Tramways Company's undertaking 
which is to be taken by the Council on behalf of the electric traction 
жү! was submitted. The amount to be paid by the Council on 
behalf of the company is £877. 

Croydon. — А п electric water-cart for watering the lines is the latest 
addition to the up-to-date plant of the municipal tramway system 
here. In shape it is very similar to an ordinary water-cart, the one 
great difference being that the holder is cylindrical, and of a capacity 
to hold 1,300 gallons of water, enough to distribute over seven miles 
of track. Two pumps, working from the armature shaft, force the 
water to the tubes, but the latter are so arranged that a current of air 
blows all loose dust away from the metals first, the hard dirt being 
removed by means of four steel brushes fixed to the front of the cart. 
The water-cart is driven by electricity gathered from the overhead line, 
as in the case of the tramcars. 


Brighton.—The Royal assent has now been given to the Bill for 
the extension of the electric tramways from the Royal Pavilion to tl.e 
front near the Palace Pier. Аз regards the section along a portion of 
the London road, it is to be settled this week by the Town Council 
whether it shall be done immediately or postponed until December so 
that both sections may be completed under onecontract. The tramway 
returns again show that considerably inore than a quarter of a million 

assengers now use the service weekly. The question of tramways in 

ke-road is receiving the attention of the Tramways Committee. It 

is believed from the representations that have been made to the 

Council in the matter that the extension would prove generally 
popular. 

Brighouse.—A deputation from the Brighouse Corporation has 
waited upon the Tramways Committee at Huddersficld with reference 
to the proposed extension of the tramway system to Brighouse. It is 
understood that the Huddersfield authorities expressed their willing- 
ness to come to an arrangement to hand over their powers to the 
British Electric Traction Company, providing suitable arrangements 
could be made with the Brighouse and Mirfield Councils for this to 
be done. In the case of Brighouse, it is proposed to extend the 
traction CO Pan e system from Hartshead Moor (in the Spen Valley 
scheme), through Clifton, Brighouse, and Rastrick, to Firby, and then 
join with the Huddersfield system. It is expected that negotiations 
will be entered upon shortly. 

Mirfield.—Strenuous efforts are now being adopted by the District 
Council to secure the extension of the electric tramway system to 
their district. The Huddersfield Corporation are vested with powers 
for giving Mirfield the benefit of electric traction ; but up to the 
present they have not exercised these powers to the full extent, the 
tramway now terminating at Bradley. The British Electric Traction 
3 having completed the laying of their lines to the end of the 
Ravensthorpe boundary, the position of Mirtield has become one of 
acute interest; and the local authority are, therefore, keenly desirous 
of having the tramway extended from Bradley to the Ravensthorpe 
boundary, во as to form а through connection between the important 
centres of Dewsbury, Batley, and Huddersfield. 

South London Tramways.—The work of reconstructing the trum- 
ways between Tooting and Westminster for electric traction is proceed- 
ing apace. Messrs. J. G. White and Co. hope in the course of this 
week to have both lines from Tooting to the Plough, Clapham, prac- 
tically completed, and the lines from Tooting to Waterloo, Black- 
friars, and Westminster bridges are to be finished, if possible, by 
Dec. 1, but the work may not be done before Jan. 1. The same com- 
pany have the contract for the line from Vauxhall to Camberwell 

reen, which is to be completed by March 1 next. Specifications have 
been issued for tenders for the Greenwich section, which is understood 
to be the next portion of the work to be undertaken. After this the 
Camberwell and Peckham route will probably be dealt with, and, last 
of all, the Brixton cable line to Streatham. 

Swansea.—On Wednesday last week a large deputation from the 
Swansea Corporation paid a visit to Wolverhampton for the purpose 
of inspecting the working of the Kingsland mechanical surface-contact 
system and the Lorain magnetic system. Some time ago the Swansea 
Corporation determined if, possible, to have no more trolley systom in 
the town if it could possibly be avoided, and they have been carefully 
considering the merits of the various conduit and surface-contact 
systems for the purpose of the extunsion lines they ere about to put 
down The committee paid two visits to the Tramways Exhibition 
in London last month, and were impressed with the Kingsland system 
which was shown there. As the result, they passed a resolution in 
favour of adopting this system. The extension lines on which the 
system will be adopted will comprise about 34 miles of double track. 


Tramways v. Railways.—There is no doubt but that the linking 
up of the various systems of electric tramways in South Lancashire, 
particularly around Liverpool, is having a disastrous effect on the 
railway companies’ returns in the districts allected. А Liverpool 
message says that the increasing abstraction of railway passenger 
traffic by the electric trams is exercising the Liverpool railways, the 
North-Western, Lancashire and Yorkshire, and Cheshire Lines, they 
having equally suffered from this cause. The Cheshire Lines have 
issued a reduced scale of weekly and monthly contract fares to com- 
pete with the Garston and south end of Liverpool trams and other 
eompanies. Even the Overhead Railway is considering measures neces- 
sary to combat this very serious loss. St. Helens, also Garston and 
Bootle (both centres of dock trafic) are all connected with Liverpool 
by electric trams at half the fares charged by the railways. 

Calverley.— At the last meeting of the Distriet Council the ques- 
tion was raised of the proposed extension of the Bradford tramways to 
Greengates, It was pointed out that Bradford only proposed to bring 
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the tramways to the Roebuck Hotel, Greengates, and it was suggested 
that the Calverley Council should try to influence Bradford to extend 
their scheme as far as the Bradford boundary at the Carr, which 
adjoins Calverley. If this were done, it would be a great boon to the 
people of Calverley, and would be considerably nearer than any other 
railway station for Calverley people. It was pointed out that Leeds 
proposed bringing their tramways to Rodley, and the Chairman said 
that in future, when the thing became matured, he would be in 
favour of the Calverley Council themselves constructing the inter- 
vening line to join up to the respective Bradford and s lines. It 
was agreed that private representations should be made to the Brad- 
ford representatives, pointing out the advisability of extending the 
scheme to the Bradford boundary. 

Birkenhead.—The first annual report for the year ended March 31 
last has just been issued by the tramways manager, Mr. A. R. Fearnley. 
During that period the total receipts amounted to £31,593. 11s. 10d., 
and the expenditure, including interest on loans and sinking fund, 
was £28,079. 7s. 5d., leaving a net profit of £3,514. 4s. 5d. The 
receipts per car mile amounted to 10°54d., und 8°98 passengers were 
carried per mile, the average fare per passenger being 1°16d. The 
total length of route is 13°52 miles, and the maximum gradient 1 in 
134 over a distance of 360 yards. There were 6,456,361 passengers 
carried, and the cars ran 718,726 miles, consuming 982,737 units of 
electricity. There were 69 cars in use, the single-deck cars carrying 
31 passengers, the ‘single-truck double-deck cars 55, and the bogie 
double-deck cars 75. The average distance of the 14. fare was 
1°43 miles, 14d. fare 1°83 miles, and 2d. fare 2°63 miles, whilst the 
Id. fare covers 5°38 miles, and consists of the Oxton and Claughton 
circle. The cost per unit for electricity was 1:05d., and the consump 


‘tion per car mile 1°36 units. 


Oldham. —Major Druitt, R.E., has now made his formal examina- 
tion of three sections of the Corporation electric tramways which have 
been completed and are now ready for working. These are the Roch- 
dale-road section, the Shaw-road section, and the line from Junction, 
Shaw-road, along Egerton street and Rock-street to the Market-place. 
The Rochdale-road length completes the line which crosses the town 
from boundary to boundary, from Bardsley on the one side to Royton 
on the other, and makes communication with the electric cars to 
Ashton, Guide Bridge, Denton, and Hyde, and the steam cars to 
Rochdale and Bury. This section is 1,624 yards long, and for the 
greater part of the distance is laid with double track. The Shaw-rosd 
line runs from Cross-street to Higginshaw, a distance of 826 yards. 
The Egerton-street line branches from the Shaw-road line, and is 
1,009 yards in length. "There are yet to be completed tramways in 
Ripponden-road (leading to Watersheddings football ground), Feather- 
stall-road, and Chadderton-road, which will complete 21 miles of 
electric lines within the borough. 


London, Deptford, and Greenwich Tramways.—Presiding over 
the half-yearly general mecting of this company on Thursday last 
week, Mr. George Ennis said that no doubt the shareholdeis would be 
anxious to learn whether anything further had transpired in reference 
to the negotiations for the sale of the undertaking to the London 
County Council. The only thing which he had to report was that on 
July 30 the Board of Trade gave their assent to the application of the 
County Council for leave to serve notice to purchase the remaining 
sections of the company's line. The directors had not received the 
formal notice so far, but probably it would be served on them when 
the County Council resumed their sittings. Не had reason to believe 
that some effective proposition would be made to the company at an 
early date for the immediate surrender and purchase of the under- 
taking. It was considered inadvisable to delay the annual meeting, 
because the whole thing was still, to some extent, in the clouds." 
It was thought better to get the ordinary business settled, and, if the 
occasion should arise for doing во, a further meeting would be called 
to discuss the matter. The Board, he added, regretted that no distri- 
bution to the shareholders was possible. 


Military Motors.—The report has now been issued of the trials 
of self-propelled lorries for military purposes which were held last 
December at Aldershot. It may be recalled that the committee 
awarded the first prize of £500 to the Thornycroft Steam Wagon Com- 
pany, Limited ; the second of £250 to Edwin Foden, Sons, and Co., 
Limited, Elworth Works, Sandbach; and the third of £100 to the 
Straker Steam Vehicle Company, Limited, London and Bristol. The 
first and second prize-winning lorries are to be both purchased for 
army use. The committee in their report say the trials have shown 
that these steam lorries are good and serviceable machines suitable for 
present supply, and likely to be of great advantage to the transport 
service in countries where fuel and water in sufficient quantity is 
available. The committee, however, desire to call attention to the 
great possibilities for military purposes of the internal- combustion 
lorry burning heavy oil, as shown by the small combustion fuel and 
practical independence of water of the one which was tried, belonging 
to George F. Milnes and Co., Limited. The committee strongly recom- 
mend that steps to develop such lorries be proceeded with. Compared 
with horse draught, these trials have shown that self-propelled lorries 
can transport five tons of stores at about six miles an hour over very 
considerable distances on hilly average English roads under winter 
conditions. 

Dewsbury.—Much progress has been made with the laying of the 
new tramlines in the Dewsbury, Thornhill, and surrounding districts. 
There remains only a very small portion of the route in the borough 
Which has not yet been dealt with, so far as the lines are concerned. 
Some friction has, however, arisen between the Town Council and the 
British Electric Traction Company in respect to the new line which is 
being constructed. between Dewsbury and Ravensthorpe. For several 
weeks complaints have been made to the Dewsbury Corporation of a 
dangerous corner near the Anchor Inn, Watergate, and on investigation 
it was reported to the Council that the lines iu that particular part of 
the borough were not being laid in accordance with the original plans 


THE ELECTRICAL ENGINEER, SEPTEMBER 5, 1902. 855 


submitted by the company, and the town clerk wrote the company to 
that effect. The company, on the other hand, contend that the danger 
at the point referred to will necessarily be reduced by reason of only a 
single line being laid down there, and that the work is being carried 
out in accordance with the regulations of the Board of Trade. They 
also t that if the Corporation will purchase more land and give 
them £100 towards expenses, they will be prepares to fall in with the 
wishes of the Corporation. At a special meeting of the General 
Purposes Committee, sitting as the Town Council, the members 
declined to accept the offer made, and to at once write the Board 
of Trade calling their attention to the dangerous corner referred to. 


Newoastie.—In his report on the accounts of the Corporation for 
the financial year ended March 25 last, Mr. Bowden, professional 
auditor, deals with the electric tramway department, principally with 
regard to capital expenditure. A portion of the system, he says, was 
opened for traffic on Dec. 16 last, so that the result of little more than 
three months’ running of a section of the system is included in the 
annual accounts, and it is, therefore. hardly possible, with sufficient 
accuracy, to give a statement of profit and loss for the period. The 
revenue from the cars between Dec. 16, 1901 and March 25. 1902, 
amounted to £21,347. 4s. 14. The expenditure amounted to 
£13,462. 17s. 11d., leaving a balance of £7, 
the payment of interest and redemption, which amounted to £9,802. 
18s. 5d. for that period. A portion of the latter might, however, the 
professional auditor remarks, be fairly charged to capital in respect 
of that part of the system remaining unfinished. 


depreciation and preliminary expenses had not, Mr. Bowen under- 
stood, been under consideration, but the subject would require the 
careful consideration of the Couucil during the current year. Colonel 
von Donop has visited Newcastle, and made а tour of several of the 


tramway routes in the city. The chief section inspected was that 


which has been recently opened—from Barras Bridge to Spital 
Tongues. In a report on the proposed extensions of the city tram- 
ways, the Tramways Committee remark that it is important that the 
construction of the tramways be commenced at once, and proceeded 
with as rapidly as ible in order that they may be completed 
within the times limited by the Act. They recommend the Council 
to authorise them to carry out the work, and to purchase certain land 
for the erection of new car-sheds at the west end. 


Berlin.—Some very interesting and instructive particulars of the 
tramway service in Berlin are given by Mr. Dietrich, the pus d 
engineer, in one of the Berlin daily papers. Statistics are given for 
last year, from which it appears that during the year 1901 nearly 
82,000,000 km. were covered by the tramcars, and 530,000,000 fares 
were taken. The increase in passenger traffic over the total for 1900 
was about 18 per cent. The average number of journeys made per 
head by the population (2,550,000) of Berlin and the suburbs in the 


year 1901 was 129. The corresponding totals in other towns of 


Germany were: Hamburg, population 1,000,000, journeys per head 
109; Munich, population 550,000, journeys 95 ; Leipzig, population 
500,000, journeys, 127 ; Dresden, population 500,000, journoys 148 ; 
Frankfort-on-Main and suburbs, population 390,000, journeys 110. 
But it must be taken into consideration that in the last-mentioned 
towns there are no special means of transit other than the tramways, 
whereas in Berlin there are the Metropolitan and Circular Railways, 
the Wannsee Line, numerous omnibuses and cabs, and of late the 
Eleetric Overhead Railway as well. For purposes of comparison, Mr. 
Dietrich reckons the total passengers in Berlin by all public vehicles 
as 540,000,000 fares in 1901, which gives an average of 212 journeys 
in the year per head of the population. Of this total traffic, more 
than three-fifths is on the tramlines. Since 1900 especially, as a 
result of the introduction of the uniform 10-pfennig traffic, there has 
been a rapid rise in the number of passengers The nger traffic 
of Berlin and the suburbs has increased forty-two-fold since the year 
1870; or including cab and railway traffic, forty-five-fold. During 
the same period the use made of the means of traffic per head of the 
population shows an increase of more than fifteen-fold, whilst the 
number of residents in Berlin and the suburbs has grown 180 per cent. 
The total length of the Berlin tramway lines is 864:9 km. 


Croydon Tramways Lease.—The London Gazette for the 29th 
ult. contains an important announcement with regard tu the lease of 
the Croydon Corporation tramways to the British Electric Traction 
Company. It is to the effect that, subject to the approval of the Board 
of Trade, the Corporation intend to lease to this company the whole 
of the lines which were completed at the end of last year under the 
Corporation Act of 1900 for the term of 18 years and seven calendar 
months from June 1 last. The terms of the lease are set out in 
detail. In the first place, the lessees covenant to pay the Corpo- 
ration the clear yearly rent of 64 per cent. on the capital outlay, 
and also £100 per mile per annum as from June 1 last for the 
maintenance of the roads along which the tramways are laid. 
The company further bind themselves to pay an annual sum 
equal to 64 r cent. upon all moneys expended by the 
Corporation with the consent of the lessees in the construction, 
or improvement, or renewal, or alteration of any of the works 
connected with the tramways during the currency of the lease. 
The lessees further undertake to indemnify the Corporation against 
all claims, to keep the tramways in proper repair, not to assign 
or underlet without license from the Corporation, but may transfer 
to their nominees, subject to those nominees being approved by 
the Corporation ; апа to purchase from the Corporation all elec- 
trical energy required for the purposes of the tramways. The intended 
lease also containing the following covenant: power to the Corporation 
to determine the lease at any date at which the term created by the 
lease, dated Jan. 23, 1900, of the other tramways by the Corporation 
to the lessees is determinable. There is also a proviso that the lessees 
may determine by notice either lease in the event of the Corporation 
determining one only. In the previous lease, which was for 21 years, 


. 6s. 2d., available for 


o short a time 
having elapsed since the opening of the system, the question of 


the rent payable by the SOR MARY wa8 fixed at 6 per cent., whereas in 
the new agreement an annual payment of 64 per cent. is to be made. 
Again, whereas it was originally provided that the company should 
pay 24d. per unit for their electrical energy under the new lease, they 
will pay only 2d. per unit. 

Torquay.—Following the lead of Wolverhampton and Swansea, 
this place has decided upon the adoption of a surface-contact system 
of tramways known as the ''Dolter." In а report presented at the 
last meeting of the Town Council by the deputation which had 
inspected the various systems of electric traction in England, it was 
stated that they were of opinion that the conduit system, in conse- 
quence of its expense, was not such as they could recommend to be 
adopted in such atown as Torquay. The overhead trolley system had 
found most favonr in Great Britain, probably because the chief por- 
tions of the work were above ground, and could be easily got at and 
repaired. No doubt where the work was done efficiently to begin 
with, and all the necessary precautions of guard wires below telephone 
wires were taken, it was comparatively free from serious accidents. 
The erection of posts were unsightly, and in some parts the overhead 
wirework looked like a huge spider’s web. To a large extent the objection 
to the conduit system applied equally to the Kingsland, although in 
a lesser degree. Should a track be laid along the Torbay-road, they 
feared the slot would at times be filled with sand and sea-water, and 
seriously affect the working. The cost of the Kingsland system was 

iven as £6,500 to £7,500 per mile of single track. The deputation, 

aving very carefully considered all the bearings of the question, were 
of opinion that the surface-contact system with a 3ft. бір. track was 
decidedly superior to the overhead for а town like Torquay. 
They had not been unmindful of the fact that а combination of 
the surface-contact and everhead systems was possible and was in 
operation. At the same time such a combination restricted the use of 
double-decked cars, the alterations from one to the other being easily 
made where single-decked cais are used, whilst in the double-decked 
the changing would not be unattended with risk, with the introduc- 
tion of some complicated appliances on the top of the car. For these 
and other reasons the deputation recommended the surface-contact 
system for general adoption in the borough, and of the systems now in 
actual practical operation the Lorain and ''Dolter" were those 
most suitable, in their opinion, for Torquay, Of these two they were 
further of opinion that the ‘‘ Dolter " was the more preferable. This 
report was adopted by the Town Council, as well as а recommendation 
from the committee advising the Council to arrange for the erection of 
& new power-house, shaft, and other works for the electric lighting 
and tram stations at an approximate cost of £17,593. 


LIGHTING AND GENERAL. 


Morebattle.— Preparations are in progress for the installation of 
the electric light at Corbet Tower. 

Coalville.—The Urban District Council have elected а committee 
to consider the Electric Power Bill. 

Reigate.—The Town Council will apply for sanction to borrow 
£3,500 for electric supply extensions. 

Torquay. —During the past month new electric lights of the 
equivalent of 381 8-c.p. lamps were connected. 

Keighley —Application is to be made for sanction to borrow the 
sum of £6,000 required for electricity extensions. 

Rotherham.—The Town Council are considering a proposal to join 
the Sheffield Corporation's municipal telephone scheme. 

Madrid.—Messrs. Siemens and Halske have transformed their 
Spanish and Portuguese agency into a Spanish company. 

Heckmondwike.— The District Council have received sanction to 
the borrowing of £6,500 for additional electricity purposes. 

Dar .—The consideration of the advisability of having the 
electric light installed at the workhouse has been adjourned. 

Dunkirk Lighthouse.—4A new electric revolving light has been 
installed, the flashes of which are visible at a distance of 40 miles. 

Rotherham.—The Town Council have deferred giving consent to 
the application of the Sheffield Corporation for a telephone license. 

Pontypool.—The local electric light company are about to reduce 
the price of electric light for the Mart Hall from 6d. to 34d. per unit. 

Long Eaton.—The Council have confirmed an arrangement with 
the West End Mills Company for a supply of electric light to the lace 
factories. 

Сготег. An enquiry has been held into the application of the 
District Council for sanction to borrow £25,000 for eleetric lighting 
purposes. 

Dungannon.—Mr. E. G. Cruise, electrical engineer, has prepared 
plans and specification iu connection with the proposed electric lighting 
of the town. 

Newark.—The amended draft agreement with the Derby and 
Notts Electric Power Company will come before the Sanitary Authority 
in September. 

Bridlington.— The Town Council are applying for sanction to a 
loan of £25,000 for the purpose of carrying out their electric lighting 
order of 1900. 

Wells.—Further correspondence with regard to lighting the city 
with electricity is before the Town Council, but discussion thereon has 
been deferred at present. 

Monmouth. —The Town Council have agreed to extend the electric 
mains in Cinderhill-street, and to wire the borough court and jury 
room for electric lighting. 

Fraserburgh.—At the last meeting of the Town Council the clerk 
submitted an exhaustive report on the offer recently received to light 
the town with electricity. 
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Bexhill.—It having been decided that the addition to the electric 
light station is to be of a permanent nature, the surveyor will now 
prepare the requisite plans. 

Felixstowe.—The District Council have appointed a committee to 
negotiate with the local electric lighting company with a view to 
purchasing their undertaking. 

Llanelly.—The British Insulated Wire Company have notified the 
Council that they are about to proceed with the electric lighting and 
traction for Llanelly and diatrict. 

Brighton. —The oft-referred-to report of the Telephones Committee, 
recommending generally the installation of a telephone exchange as 
soon as possible, has heen adopted. 

Kildare.—HMr. P. C. Cowan has held an enquiry into the application 
of the Nass Rural District Council (No. 1) for sanction to borrow 
£3,000 for an electric supply scheme. 

Birkdale and Southport —The District Council have received 
several letters re the proposed Southport municipal telephone area. 
Meanwhile the scheme seoms to be hanging lire. 


Personal.—We understand that Mr. Reginald R. Todd has 
resigned his position as chief engiveer of the M-tropolitau Electric 
Supply Company, and will terminate his engagement next spring. 


Manchester.—A recommendation relating to the provision for 
Md qp et purposes of arc lamps in Portland-street, Oxford-street, 
and Cheetham Hill-road will be brought forward at the next meeting 
of the Council. 

Ilkeston. —The Town Council have notified the electric power com- 
pny that the Corporation would expect the work undertaken by the 
company to be completed by Nov. 1, when Ше company must be ready 
to supply current. 

New Premises.—Messrs. James Willats and Son, 19, Gray’s-inn- 
road, Holborn, are opening new showrooms at 29, Cillingham-strect, 


Belgravia, S. W., for electrical and gas vot fittings, heating appa- 


ratus and sanitary appliances, wallpapers, friczes, etc. 


York.—The Electric Lighting Committee have been authorised to 
put in foundations for new boilers and extensions of machinery at the 
works to meet the increased demand upon the works. The accounts 
t» March 51 show a revenue of £2,752, and an actual profit. 


Worocester.—The General ГАгроѕез Committee in their last report 
recommended the City Council to employ Mr. A. R. Beunctt, of 
Glasgow, to advise the committee as to the desirability of establish- 
ing à municipal telephone exchange and the iuitial aud annual cost. 


Crewe.—The number of units sold during the last qnarter were: 
for lighting purposes, 59,182 ; for motors, etc.. 41,713 ; for tramway 
purposes, 223,146—a total of 304,041, which was an increase of 
52.947 units аз compared with the corresponding quarter of last year. 


Shipley.—The purchase of a Lancashire boiler, mechanical stoker, 
and other plant for tho electricity works at Docklield has been 
authorised, subject to the approval of the Local Government Board. 
The additions are needed to meet the increased demand for electric 
current. 


Kingseat Asylum. — A sub-committee of the Works Committee of 
the Aberdeen City District Lunacy Board have received tenders for 
the electrical lighting of the new lunatic asylum at Kingseat, and 
agreed to remit the matter of lighting to Mr. A. Marshall Mackenzie, 
architect, for a further report. 

Annual Outing.—On Saturday last a large number of the staff and 
employés of the Sir Hiram Maxim Electrical and Engineering Company 
proceeded by special train to Margate, where they were welcomed by 
Sir Hiram and Lady Maxim, who afterwards entertained them to 
dinuer at the Arcadian Hotel. 


Holyhead.—The probable cost of the Urban District Council's 
electric lighting scheme is estimated by Mr. Price White, the engineer, 
at £16,000, with £750 for emergencies. The Council have resolved 
to purchase the existing steam mills at a cost of £35,000, subject to the 
approval of the Local Government Board, as a site. 


Bromley.—Application will be made for the insertion of a clause 
iu the Bills of the electric light companies applying for powers to 
supply electricity in various parts of the Couucil'a district for the pro- 
tection of the roads, and also for the insertion of an optional clause 
for the purchase of the undertakings in 7, 14, or 21 years 


New Book.—Messrs. Whittaker and Co. will publish shortly a 
work on ‘‘ Galvanic Batteries ” by that well-known writer on electrical 
subjects, Mr. S. R. Bottone This book will treat fully upon the 
theory, construction, and use of electric batteries, comprising primary, 
single and double fluid cells, secondary and gas batteries, and will 
contain numerous illustrations. 

Diving Bells.—A diving bell and barge, built for the Admiralty 
for the purpose of laying naval moorings at Gibraltar, has been com- 
pleted at Wivenhoe. The bell weighs 50 tons, and can be lowered to 
a depth of 42ft. Telephonic communication is maintained between 
it and the barge, and the latter is fitted with chambers for compressed 
air. The boll is lighted by electricity. 


Catalogues.—We have received from Messrs. Flather and Co., 
Limited, Park Electrical Works, Marshall-street, two new price-lists 
of their multipolar continuous-current dynamos for voltages from 
110 to 660 volts, and of enclosed continuous-current motors for all 
voltages from 110 to 530 volts, and for which they claim an efficiency 
ranging from 70 per cent. in the small to 91 per cent. in the 
largest sizes. 

South Shields. Тһе Electrical Committee's last report stated that 
for the three months ending June 30 the number of consumers was 
784, as compared with 710 at the corresponding period of 1901 The 
value of the current sold during the quarter was £2,224, 5s. 9d., the 
average price per unit being 4 74d.; meter rents, £91. 8з.; and public 
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lighting, £693. 15s. 3d.—a total of £3,009. 9s., as compared with 
£2,586. 18s. 2d. for the quarter ending June 30 last year. 


New Companies.—The Northampton Street Tramways Company 
has been reincorporated as a limited liability company (capital, 
£45,000.. The Worcester Electric Traction Company, Linxted. with 
a capital of £120,000, has been registered to carry оп in the United 
Kingdom or elsewhere the business of electrical engineers, electricians, 
etc. The Slough and Distriot Electric Lighting Company has been 
formed to take over the electrical lighting order for Slough and 
Datchet (capital, £50,000). 


Dover.—The electric cranes for the quick handling of mails and 
baggage are expected to be at work on the Admiralty Pier within the 
next two months The notice to lay a cable from the electricity 
station to the pier for the electric cranes has been approved, subject to 
various details being arranged for. The cable will be capable of sup- 
plying other customers on the line of route who want to have the con- 
tinuous current for power, аз it is being laid with a capacity three 
times that required for the pier cranes. 


Hartlepool. — The Electricity Supply Committee reported at 
Wednesday's meeting of the Town Council that, having considered 
the terms offered by the Hartlepools Electric Tramway Company for 
electric lighting, the committee did not consider the terms offered 
such as should induce them to alter the previous report. The report 
was ndopted. Communications in respect to the supply of electric 
current in bulk are before the Council in committee. The Finance 
Committee reported that, having considered the application of the 
West Hartlepool Corporation for permission to include Hartlepool in 
the area to be included in their municipal telephone license, the 
committee recommended that in the first instance the license should 
be limited to the area of West Hartlepool borough. The report was 
adopted. 

Wireless Telegraph Tariff.—It is announced from Rome that 
Mr. Marconi has arranged a tariffwith the Italian Minister of Posts 
and Telegraphs for wireless telegrams between that country and 
England апа America. The charge for such messages to England is 
said to be fixed at 12 centimes (about 14d.) per word, and to 
America at 60 centimes (about 6d.) per word. It will thus be seen 
that the approximate charge for a message between England and 
America is 43d. per word as against 144. between Italy and this 
country. This agrees very well with the arrangement Mr. Marconi 
was reported in February last to have made with the Dominion 
Government of Canada for the transmission of wireless messages 
between that country and England at 5d. per word. While we think 
Mr Marconi at this stage of his experiments is somewhat premature 
in fixing his tariffs for the exchange of commercial messages between 
the vountries named, there can be no doubt that they are remarkably 
low, and if it were possible for the public to take advantage of them 
at the present time, the cable companies directly affected would be 
very hard hit. | 

Stock Exchange.—The Stock Exchange Committee have appointed 
Sept. 10 as a special settling day for Willans and Robinson's £105,000 
4 per cent. first mortagage debenture stock, and provisional scrip 
certificates for a further issue of £135,000 4 per cent. first mortgage 
debenture stock ; and Sept. 17 for Cape Town Consolidated Tramways 
and Land Company’s 400,000 shares of £1 each, fully paid, Nos. 1 
to 400,000. Applications have been made to the committee to 
appoint a special settling day in and to grant a quotation to tbe 
County of London and Brush Provincial Electric Lighting Compauy's 
further issue of 10.000 6 per cent. cumulative preference shares of 
£10 each. The committee has ordered the undermentioned securities 
to һе quoted in the official list: National Telephone Company's 
£1,000,000 preferred stock, in lieu of the 200,000 preferred shares of 
£5 each, Nos. 590,001 to 790,000, now quoted; and Willans and 
Robinson's £105,000 4 per cent. first mortgage debenture stock, in 
lieu of the 44 per cent. first mortgage debenture stock now quoted, 
and provisional scrip certificates for a further issue of £135,000 4 per 
cent. first mortgage debenture stock. 


Accidents.— Ап enquiry has been held into the death of an arc 
lamp trimmer of the Yarmouth Corporation, who had ascended a 
lamp standard without first cutting off the current by turning the 
switch at the base. Аз soon as he reached the lamp frame he received 
a current with a force of 700 volts and fell, sustaining injuries which 
caused death within two hours. According to the evidence of the 
electrical staff, express instructions were given for lamp trimmers to 
first satisfy themselves that the current was otf before ascending a 
lamp standard, and this was the first case in eight years in which this 
order had been disobeyed. A verdict of accidental death was returned. 
Anenquiry was also held at Walsall touching the death of a labourer 
in the employ of Mr. T. Tildesley, of Willenhall, who died on Friday 
morning from the etlects of a fall from a girder Dr P. A. Shore, 
who had made а post-mortem examination of the body, attributed 
death to a fracture of the base of the skull. The doctor also found 
two burns upon the left leg of the deceased, and he formed the 
opinion that it had come into contact with a live electric wire, 
and the shock had caused the deceased to fall. Mr. Н. Wyllie, the 
electrical engineer under the Walsall Corporation, said he could not 
understand how the deceased could come into contact with the bars 
charged with electricity. There were ‘‘dead” bars in front, which 
tlie deceased would naturally take hold of in climbing. He believed 
the live bars were altogether inaccessible to the deceased, boing over 
15ft. from the pun He did not think there could be any leakage 
from the bars charged with clectricity. The jury returned a verdict 
of accidental death. A serious fire broke out on Wednesday at the 
works of the Underground Electric Railway Company, Chelsea, fur 
whom Messrs. W. Perry and Co., of Tredegar Works, Bow, are the 
contractors. The premises involved consisted of a building of two 
floors, used as offices and stores, the latter containing a large quantity 
of inflammable material, 
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Dundee —A great improvement has been effected by the recent 
large addition to the number of lamps along the whole length of the 
Downfield main road, extending from the electric car terminus at 
Fairmuir northwards to Gorrie Brac, a distance of nearly 14 miles. 
This will have the effect of equalising the lighting at both sides of 
the road, the lamps hitherto being fixed only along the one side. 


Shardlow.—4At the next meeting of the Rural District Council a 
communieation from the Stapleford Rural District Council will be 
discussed relative to the proposals of the Derbyshire and Notts Electric 
Power Company. It is suggested that each rural district affected by 
the provisions of the proposed scheme should appoint three members 
to serve оп a commission to deal with the question, so far as it 
affected the Councils. 

Ballymoney.—The Rural District Council have passed the follow- 
ing resolution : ‘‘ That we have noticed repeatedly the efforts made by 
the County Council of Antrim to obtain redress from the heavy burden 
of taxation caused by the Bann navigation, which in our opinion is 
worse than useless, and would again urge them to unite with the 
Londonderry County Council in their effort not only to remove the 
obstruction, but to seek powers to utilise the water power for electric 
purposes if practicable." 


Airdrie.— The streets of Airdrie were lighted by electricity for the 
first time on Sept. 1l. The ceremony of turning on the light was 
performed by Bailie Ewart, convener of the Lighting Committee, at 
the distributing station in Craig-strect. The current is generated at 
the Scottish House-to-House Electricity Company's works in Coat- 
bridge, which burgh is also partially lighted by electricity. In 
Airdrie the electric install ition at present consists of 10 are and over 
116 8-c.p. incandeszent lamps 


Korea. — In August last year Seoul was ablaze with the light from 
2,000 incandescent lamps, ranging in candle-power from 16 to 150. 
Twenty arc lights also flashed up on the grounds and neighbourhood. 
It was a gala night for the people, and, crowded in the power-house 
and about the adjoiniug grounds, 10,000 Koreans watched with amaze- 
ment the wonderful transformation scene, for the foreigners had 
changed night into day, and what they might do next was a matter of 
interesting speculation for the natives. 


Gorton.— A proposal to provide an electric light installation for 
the district, to work in conjunction with a refuse destructor, has been 
referred to a joint committee consisting of members of the Electricity, 
Health, and Destructor Committees of the District Council, with a 
view to formulating a scheme for carrying out the work of electric 
lighting, and in order to ascertain the best terms on which the Man- 
chester Corporation would accept a lease and pay all the expenses of 
the Council in obtaining the electric lighting order. 


Ebonite.—We arc informed that Dr. Heinrich Traun, trading as 
the Harburg India Rubber Comb Company (Harburger Gummi-Kamm 
Company) Hamburg and Harburg o./E., has taken his sons, Mr. 
Heinrich Otto Traun and Dr. Friedrich Adolph Traun, into partner- 
ship. The business will be carried on exactly as before, but under 
the changed style of the Vuleanite Works, Dr. Heinr. Traun and 
Sons, formerly Harburg India Rubber Comb Company Mr. F. 
Winter, 8, Redcross-street, remains the company’s agent in London. 


Belfast. —The following motion is before the Council in committee: 
„The Postmaster-Gencral having intimated that unless the Corpora- 
tion establish a bent fide system of telephones in competition with 
that of the National Telephone Company within a reasonable period 
the license may be withdrawn, that it be an instruction to the Law 
and Improvement Committecs to prepare and present a report to the 
Council, without further delay, as to the establishment of a municipal 
system of telephones, and, if necessary, to employ expert assistance in 
&he matter." | 

Norwich.- -The Corporation have consented, in accordance with 
Clause 5 of the agreement between the Norwich Electricity Company, 
Limited, and the Corporation to the company expending a sum of 
£7,565 in the undermentioned works—namely, machinery and boilers 
purchased in 1901 (balance paid this year), £1,157; water. tank, ete , 
£300; new mains, services, meters, and wiring for new consumers, 
£5,000 ; extension to engine-room, £800 ; shaping machinery, £106— 
and the Finance Committee are to make all necessary financial arrange- 
ments required. | 


Burnley.—The accounts of the electricity works for the last year 
show au income of over £600 for sale of current more than last year. 
The total expenditure was £7,507. 6s. 2d., and as the income was 
£7,628. 10s. 8d., there was a profit to put to the reserve fund of 
£121. 4s. 6d. However, the same fund was depleted to the extent of 
£148. 9s. 6d. for expenditure on change of pressure. The generation 
of electricity cost £1,691. 14s. 2d., repairs and maintenance £387. 11s., 
distribution £152. 18s. 5d., management expenses £783. 18s. 3d. The 
capital sunk in these works is £71,461. 14s. 


Earsdon.—The question of public and private lighting in the 
villages embraced within the Earsdon urban district was discussed at 
some length at the last meeting of the District Council. A letter 
was read from the Seaton Delaval District Co-operative Society, stating 
that the society noted that permission to run wires for private lighting 
along poles to be used for public lighting had been refused Ly the 
Roads and Bridges Committee of the County Council. This decision, 
however, did not alter the intention of the society to lay down plant 
and supply electric current for public lighting purposes. 


Wallasey.— Application is to he made by the Gas and Electricity 
Committee for power to borrow the sum of £52,350 for providing for 
the requirements of electricity works up to the year 1910. This 
includes £1,140 for 5,200 square yards of land in Svaview-road, 
Liscard; engine-house, £4,500 ; boiler-house, £4,000 ; offices, £500 ; 
‘chimney, ete., £2,000 ; five boilers and seatings, £5,750 ; economiser, 
51,000; two condensers, £1,500; three 500-kw. direct-current 
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generators, £18,000 ; fuel stores and elevators, £3,000 ; transformers, 
switchgear, and sub stations, £3,500; and seven miles of cable, 
25,600. 


London Gazette.-—The following amended notice has been issued 
in substitution of that published in the previous issue of the Gazette: A 
receiving order has been made out in tho estate of W. Morton (:lec- 
trical engineer) and W. T. Sampson (mechanical engineer), tradiny 
as Morton and Sampson, Trinity-buildings, Cuorporation-strecr, 
Warrington, Lanes., on debtors’ petition. The first meeting in thu 
estate of the above will be held to-day, at 230 pm, at ОЙ 
Receiver’s Offices, Byrom-street, Manchester, and tne public examina- 
tion on Oct. 3, at 11 a.m., at Court House, Palmyra-square, 
Warrington 

Explosion.—A Reuter's telegram from Cherbourg says: Tha 
accident on boird the submarine boit ‘Le Francis’ occurred in the 
following manner: A quartermastei, while descending into the vessel, 
inadvertently turned the handle of the electric accumulators. An 
explosion at once followed, by which one sailor was badly burned 
about the face and hands. It appears that on Saturday, after tlie 
accumulators had been charge], the vesscl was not ventilated as it 
should have beez, the result being that the gases generated by the 
process were ignited by electric contact on the handle of the accu-nu- 
lators beiag turned." 


Barnstaplo.— According to the North Deron Journal, Mr. W. II. 
Trentham is satisfied that the installation throughout the compulsory 
area will be completed before Christmas, so that the electric light will 
be available for the Christmas display in the business establishments, 
The Town Council have decided that electric light shall be installed 
at the municipal offices and all publie buildings in the occupation of 
the Corporation. The demand for the light among the townspeople 
greatly exceeds the original anticipation. An objection has becn 
raised in certain quarters to the Town Council undertaking the work 
of wiring in the case of general customers, and, according to the same 
source, the threatened opposition to such a reasonable and obvionslv 
desirable procedure is keenly resented by the townspeople. In the 
course it is pursuing the Council has the cordial support of the 
burgesses generally. 


Acorington.—Coertain portions of Blackburn-road and Abbey-.street 
are to be lighted by means of arc lights, and an additional feeder 
main laid in Abbey-street. The engineer in his last report states that 
the plant generally is in good order. The conversion of street-lighting 
froni gas toelectrieity is now practically complete to the extentsanctioned, 
with the exception of lamp globes, which are not yet delivered. The 
units delivered for werk ended Aug. 9, 1902, numbered 1,682 ; for 
corresponding period last year, 1,067 ; being an increase of 615, or 
57 per cent The electrical engineer has prepared estimates for taking 
the electric mains from the main cable in the town hall to the assembly 
room for cinematograph purposes and also for raising the electrolier 
in order that it might get out of the line between the cinematograph 
and the stage screen. Messrs. Simpson and Sons, Hapton, and Messrs 
К. P Gerlend and Co. have been asked to submit tenders for 
the work. . 


Kirkby Stephen.—Thic installation of electrical power for the 
lighting of the station and sidings of the North-Eastern Railwa 
Company at Kirkby Stephen is now completed, the new power, which 
is derived from a waterfall on the River Eden, being introduced for 
the first time on Friday. To provide against a temporary failure in 
the water supply. however, the North-Eastern Railway Company 
have, according to the Birmingham Daily Post, arranged for an 
electric motor, which is replacing the present steam-engine for driving 
the machinery in the workshops, to be driven as a dynamo from the 
old steam plant, thus keeping the accumulators charged. All the 
station buildings, locomotive workshops aud sheds, signal cabins, 
and posts are supplied with the electric light, whilst the cattle 
mounts and turntables are to be similarly illuminated, but by means 
of are lamps on iron poles. In course of time, it is stated, the elec- 
trical plant will, in conjunction with pneumatic power, be utilised for 
working the railway signals and points in the Kirkby Stephen mar- 
shalling yard. The contractors for the work are Messrs. Gilkes 
and Co., engineers, of Kendal. 


Н.М 8. “ Assistance.”—-This ship was formerly a tramp steamer, 
aud has now, at a cost of over a quarter of a million, been transformed 
into a ship-repairing vessel. All the decks are arranged as factories. 
There is on the lower deck a cupola for melting pig iron and other 
raw materials for the making of three-ton castings, with all the 
moulders' appliances to be found in any foundry. There is a furnace 
to take steel plates up to a very large size for shaping them to any 
angle; a steam-hammer has been fitted, with very considerable 
ingenuity, so as to distribute the shock resulting from the working of 
the tool. A complete system of pneumatie tools with eleetric-driven 
air-compressor, has been installed, and, in aldition, there are several 
large shops full of machine tools, driven from shafting running across 
the ship at various points, and rotated by electris motore. Some idea 
of the size of the tools fitted on boird may be gathered from the fact 
that the lathe has я 90in. headstock, and that the beds are 10ft long, 
while the capstan lathes vary up to 15in. headstock. The hatches 
are about 25ft. square, so that big jobs may be lifted from or lowered 
to the various machine shops between decks, 


Worthing. —The Electric Lighting Committee have placed on record 
its cordial appreciation of the work of the resident electrical engineer, 
the borough surveyor, and their staffs generally in connection with the 
illumination and decoration of the town hall ou Coronation Day, and 
of the very successful results attained thereby. The resident engineer 
in his last report states that the machinery at the station continues 
to run satisfactorily, and that the insulation of the dynamos and 
motors have been tested by the inspector of the insurance company. 
Mr. Fernie has resigned his post as assistant engineer, he having 
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received an appointment under the Edinburgh Corporation. Mr 
Broadhurst, of Bushey, near Watford, has been appointed on trial for 
a period of two months to the vacant post. The resident engineer 
is about to report as to the capital and annual cost of lighting 
Tennyson-road by means of electricity. With a view to obviate the 
subsequent lifting of the paving to the footway on the north side of 
Manor-road, between Heene-road and Shakespearc-road, it has been 
agreed that as new paving is about to be laid in that road the 
necessary quantity of conduit casings should be obtained at an esti- 
пао ~ of £30, and put down in the footway on the north side of 
the road. 


Aberdeen.—The Electric Lighting Committee have resolved to 
recominend the Council to leave the electric charges for services as at 
resent, with the exception of those for lighting, which should be 6d. 
or the first hour's service and 22d. instead of 3d., as at present, for 
all subsequent service, which practically means a reduction of 4d. for 
the maximum demand. Mr. J. A. Bell, the electrical engineer, in his 
last report on electric lighting states that the tramway department 
has become a large consumer; that 172 additional consumers have 
been coupled up during the year, 45 of which are private residences in 
the west end. These additions make the total number of consumers 
coupled 950. Ninety new motors of an aggregate horse-power of 353 
have been connected during the 12 months, 65 of these being hired 
from the Corporation. This brings the total number of motors on 
their mains to 216, representing 838 h.p. Electrical heating has 
increased by the зашла of 621 33-watt lamps; 46 private arc 
lamps have been added during the year, making the total coupled to 
date 235. Public arc lamps, including harbour, now stand at 235. 
The total number of consumers on the mains for lighting, he«ting, 
cooking, motors, etc. (not including traction), on July 31, expressed 
in 33-watt lamps, was 101,473. 


Watford.—The Urban District Council have informed the isolation 
hospital authorities that they would bear the expense of laying the 
main in that district providing the hospital authorities would pay the 
remaining cost. The subject of the electrical engineer undertakin 
profeasional work has again been discussed, and it has been decid 
that each application for professional services mace to Mr. Colebrook 
should be brought before the committee and dealt with by the com- 
mittee on its merits, previous notice to be first given to the committee 
when such cases arise. The erection of a sub-station at Chalk Hill 
is to be proseeded with. The committee also recommended that the 
Highway Committee be requested to grant permission for the paving 
to be taken up for the purpose of continuing the pipe containing the 
cable from the boundary in the direction of Bushey. The committee 
recommended that policies be entered into for the following amounts, 
as suggested by the electrical engineer: fire— £7,000, to cover plant 
and buildings, with Messrs. Hinton, Hill, and Coles ; accident— 
£500 each on Nos. 1 and 2 boilers, £800 on No. 3 boiler, £300 on 
economiser, with the National Boiler Insurance Company. The Council 
intend to apply for a provisional order to include Aldenham and part 
of кшен parishes, together with parts of Bushey rural and Watford 
rural. 

Glasgow.—The Electricity Committce’s report with regard to the 
Kinning Park electric lighting order states as follows: In accordance 
with the resolution passed by the Corporation on June 19, 1901, and 
at the request and with the consent of the Town Council of the burgh 
of Kinning Park, an application was made to the Board of Trade in 
the а. session of Parliament to authorise the Corporation to 
supply electrical energy within that burgh. The application so made 
bas been granted by the Board of Trade under the title of the Glasgow 
(Kinning Park) Electric Lighting Order, 1902, and the Act confirming 
the order has now received the Royal assent. By the order it is, 
inter alia, provided that the maximum prices which may be charged 
by the Corporation, as mentioned in Section 32 of the schedule to the 

lectric Lighting (Clauses) Act, 1899, are to be those stated in the 
third schedule to the order, but that the prices actually charged by 
the Corporation to ordinary consumers within the area of supply under 
the ordershall not exceed those for the time beingcharged by them in like 
circumstances to ordinary consumers within the city of Glasgow. By 
the Act confirming the order it is, iuter alia, provided (1) that, not- 
withstanding anything contained in the Electric Lighting Acts, 1882 
and 1888, or the order, the Corporation shall not be bound to fill up 
ог p а separate annual statement of accounts of their electricity 
undertaking in the burgh of Kinning Park, authorised by the order, 
but the expenditure on the revenue from that undertaking shall, with- 
out being separately shown, be included in the accounts of the elec- 
tricity undertaking of the Corporation authorised by the Glasgow 
Corporation Electric Lighting Order, 1890; and (2) that the local 
authority of the burgh of Kinning Park shall not be entitled (unless 
specially authorised by Parliament) to require the Corporation to sell 
to them the undertaking authorised by the Glasgow (Kinning Park) 
Electric Lighting Order, 1902.” 

Otis and Waygood Amalgamation.—A consolidation has just 
been effected between the Otis Elevator Company and Messrs. R. 
Waygood and Co., Limited, with the effect of placing Messrs. Way- 
good and Co., Limited, in possession of the present and future patents, 

esigns, experience, and goodwill of the vast American lift manu- 
facturing ‘‘ combine,” the Otis Elevator Company, of U.S.A. Secure 
thus, as regards the British Empire, from the threatening competition 
of the American company, and possessed of its designs and experience, 
in addition to the home manufacturing facilities already possessed b 
Waygood and Co., it seems that the British manufacturer, in this 
field, at any rate, starts out well equipped for the struggle. The 
joint business will in future be carried on under the title of '' Way- 
good and Otis, Limited." The name of Waygood has been associated 
with the highest quality of hydraulic lift and hoist work for the last 
half century, while to the Otis Company attaches the credit of having 
introduced and popularised the elcetric lift in Great Britain. The major 
portion of lift business in this country has been carried out by these two 


Я | firms, and many installations in the Royal palaces, Government offices, 


publie institutions, and leading hotels have been almost entirely 
entrusted to one or other of them. The following may be mentioned аз a 
few of the lift installations recently carried out by one or other of these 
companies: Buckingham Palace; Bank of England ; Colonial and 
India Offices; Royal stands, Ascot; Speaker's residence, House of 
Commons ; Institution of Mechanical Engineers ; Surveyors' Institute; 
Central London Hailway ; Salisbury House; Army and Navy Stores ; 
Messrs. Debenham and Freebody ; Maple and Co.; I. and R. Morley ; 
Spiers and Pond; Peter Robinson; Wm. Whiteley, etc.; and the 
following hotels: Brown’s, Buckingham Palace, Carlton, Cecil, 
Claridge's, Coburg, Great Central, Russell, and Savoy, London; 
Majestic, Harrogate ; Empire, Bath ; North British Railway Waverley 
Hotel, Edinburgh ; the Gordon and Frederick Hotels, etc. In the 
field of crane and hoist work installations have been carried out for 
the following: Bellamy's Wharf; Fresh Wharf; Gun and Shot 
Wharf; Hay's Wharf; Kennett’s Wharf; Mark Brown's Wharf; 
Lancashire and Yorkshire Railway ; London, Brighton, aud South 
Coast Railway; London and North. Western Railway; London and 
South-Western Railway; South-Eastern and Chatham Railway, etc. 
Waygood and Otis, Limited, will continue the manufacture of lifts 
and hoisting machinery in London, as heretofore carried on by Way- 
good and Co. at their works in Southwark. Mr. H. C. Walker, 
chairman and managing director of R. Waygood and Co., will be 
chairman, and together with Mr. К. Percy Sellon, M. I. E. E., managing 
director of the Otis Elevator Company, Limited, will act as joint 
managing director of Waygood and Otis, Limited. 


PROVISIONAL PATENTS, 1902. 


Асс. 25. 

18609. Improved trolley head for overhead electric traction. 
A. Lester Taylor, 36, Dale-street, Liverpool. 

A new or improved electric post, being a method of 
and means for the collection, transmission, and 
delivery of letters, paroels, and the like. Robert 
Taegyi-Piscicelli, 33, Chancery-lane, London. (Complete 
specification.) 

Improvements in or relating to electric switohes, 
plug sockets, and the like. Francis Gibson Baily, 111, 
Hatton-garden, London. 

Automatic switch for electric pumps. Richard Collings 
and Alfred Chalkley Griscom, 6, Breams - buildings, 
Chancery-lane, London. (Complete specification. ) 

Improvements in electrical measuring devices, 
Arthur Thomas Cooper, de Montfort Island, Reading, 


Berks. 
Aud. 26. 

The electric-chemico process of printing newspapers, 
posters, sheets, books, and the like without the use 
of ink. Alfred William Turner, 674, Corporation street, 
Birmingham. 


Improvements in handles of brake levers for electric 


18637. 


18651. 


18655. 


18685. 


18696, 


18708. 


cars, motors, or road vehicles, or the like. 
William James Green, 67, North-road, St. Andrews, 
Bristol. 

18727. Improvements in mechanism for cleaning grooved 


rails used as permanent way for light railways, 
electric tramways, and the like. George Grant, 1144, 
Chancery-lane, London. 

Improvements in electrical contacts. Frederick John 
Esmond, 149, Lewisham-road, Lewisham, London. 

Improvements іп controller regulators. Reginald 
Haddan, 18, Buckingham-street, Strand, London. (The 
Electrical Device Company, United States.) (Complete 
specification.) 

Improvements in automatic change 
mechanism. Reginald Haddan, 18, Buckingham.street, 
Strand, London. (The Strowger Automatic Telephone 
Exchange, United States.) (Complete specification.) 

Improvements іп alternating - current electricity 
meters. Scbastian Ziani de  Ferranti and William 
Hamilton, 18, Southampton-buildings, Chancery-lane, 
London. 

Improvements in controlling or limiting the play of 
electric collectors. Christopher Tatham, 55, Chancery- 
lane, London. 

Improvements in and relating to trolley holders for 
overhead conduit systems. Albert Thode, 45, South- 
ampton-buildings, Chancery-lane, London. 

Improvements in or oonnected with lifeguards for 
electric cars and the like. Ambrose Mitchell Martin 
and James Tennant, 6, Lord-street, Liverpool. 

Improvements in electric arc lamps. Hugo Bremer, 


The Westinghouse Patent Bureau, Westinghouse Building, 
Norfolk.street, Strand, London. 


Aud. 2T. 


Improved means for synchronising alternating electric 
current machines. Michael Birt Field, 191, West 
George-street, Glasgow. 

18808. An improved electric belt for medical 


purposes. 
Ebenezer Smellie, 100, Wellington-street, Glasgow. (Com- 
plete specification.) 


18731. 


18744. 


18747. telephone ex 


18708. 


18771. 


18777. 


18782. 


18786. 


18793. 
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18816. Improvements in commutators for dynamo-electric 
machines. The British Thomson-Houston ор, 
Limited, 83, Cannon-street, London. (Hermann F. T. 
Erben, United States.) 


18817. Improvements in electric motor control systems. 


The British Thomson-Houston Company, Limited, 83, 
Oannon-street, London. (William О. Mundy, United 
States. ) 

18818. Improvements in electric transformers. Ths British 


Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Walter S. Moody, United States. ) 

18819. Improvements in electric switches. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Charles C. Badeau, United States.) 

18820. Improvements in  dynamo-electrio machines, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, Loudon. (Henry G. Reist, United States. ) 

18821. Improvements in electric motor control systems. 
The British Thomson-Houston Company, Limited, 85, 
Cannon-strect, London. (Frank E. Case, United States.) 

18824. Improved electric glow lamps. Stephen Horvath, 181, 
Carlingford-road, West Green, London. 

18831. Improvements in safety fuses for electric conductors. 
John Robert Quain, 65, Chancery-lane, London. 

18854. Improvements in trolley catchers for electric cars. 
Phelan MeCullough, 6, Lord.street, Liverpool. 

18858. Improvements in measurement of the energy of 
electric currents. William Stanley, 18, Southampton- 
buildings, Chancery-lane, London. (Complete specification. ) 

18859. Improvements in the generation and distribution of 
electrical energy. William Stanley and John Forrest 


Kelly, 18, Southampton-buildings, Chancery-lane, London. 


(Complete specification. ) 
Аге. 28. 

18865. An improved transparent cover for contact breaker 
of motors. William John Graham and Sidney Charles 
Graham, Parade Cycle Works, Enfield Town, London. 

18870. Improvements in electric generators. Miles Walker, 7, 
Skerton-road, Old Trafford, Manchester 

18872. Improvements in and relating to electrical switches. 
Harry William Cox, Brougham-chambers, Nottingham. 

18886. An improved means for regulating the electric current 
employed in joining the carbon filaments of electric 
incandescent iamps, mine firers, or the like, to the 
connecting wires by means of electrolysis. Leopold 
Gans, 15, Took’s-court, Cursitor-street, Chancery-lane, 
London. 

18901. An improved portable electric hand fan.  Eadley 
Stanley, 25, Gower-strect, London. 

18903. Improvements in or connected with electric tramway 
rails. Harry Sebastian Halford, 37, Nevern-square, 
Kensington, London. 

18920. Improvements in the manufacture of insulated or 
covered wires and in machines therefor. Charles 
Martin, 139, Queen Victoria-street, London. 

16922. Improvements in electric meters. Henry Harris Lake, 
45, Southampton - buildings, Chancery - lane, London. 
(General Electric Company, United States.) 

18923. Improvements in direct-ourrent electricity meters. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United 
States. ) 

18924. Improvements relating to variable-speed driving 
mechanism for electric motors. Henry Harris Lake, 
45, Southampton - buildings, Chancery - lane, London. 
(General Electric Company, United States.) 

18925. Improvements in or relating to rheostats for starting 
electrie motors. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (General Electric Com- 
pany, United States. ) 

18926. Improvements in electrical transformers. Henry Harris 
Lake, 45, Southampton-buildings, Chancery-lane, London. 
(General Electric Company, United States. ) 

18931. Improvements in high-potential insulators. George 
Cecil Dymond, 6, Lord-street, Liverpool. (The Karlsbader 
Kaolin-Industrie-Gesellschaft, Austria. (Complete specifica- 
tion.) 

18933. Improvements in safety appliances or trolley catchers 
for electric ears. George Comer Milnes, 6, Lord.street, 
Liverpool. 

18958. Improvemenis in or pertaining to apparatus adapted 
for indicating, or for opening or closing а cirouit 
of change of the direction of flow of electrical 
energy. Leonard Andrews 46, Lincoln's-inn- fields, 


London. 
Aq. 29. 

18966. Improvements in oonnection with swivellng trolley 
heads for electric locomotives, cars, or trucks. 
Thomas Ernest Raymond Phillips and Frederick 
Alexander Moore Allingham, Finsbury-pavement House, 
London. 

19009. Improvemenis in electrically insulatory wall plates 
and the like. Joseph Tott, 27, Chancery-lane, London. 
(Robert Müller, Germany.) 


18985. Electrical system and apparatus for automatically or 
otherwise controlling tramway and railway points, 
and also trolley wire points at junctions or 
branches. Harry Chapman, 34, Meersbrook-roid, Heeley, 
Sheffield. А 

19013. Improvements in cut-outs or fuse bexos. Edwin Percival 
Allam, 11, Hatton-garden, London. 

19032. Improved system of control for multiple-unit electric 
trains, Thorsten von Zweigbergk, 18, Southampton- 
buildings, Chancery-lane, London. 

Ard. 50. 

19048. Improvements in electric resistances. Hans von Kramer, 
121, West George-street, Glasgow. 

19079. An universal pivot joint for electrical light fittings 
purposes. Robert Walter Braham, 60, Red Lion-street, 
Clerkenwell, London. 

19097. Improvements in apparatus for breaking electric ares. 
Callender’s Cable and Construetion Company, Limited, 
and Harold Hastings, 24, Southampton-buildings, Chancery- 
laue, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept. Id. 


1901. 

16979. Electric switeh. Davis and Palmer. 

17215. Construetion of insulators for supporting overhead 
trolley lines and the like. Quin and Simpson. 

Connecting of electrically-propelled cars. Siemens Bros. 
and Co., Limited, and Siemens. 

Incandescent electrice lamps of the “Nernst” 
Drake and Ram and Nernst Electric Light, Limited. 


17357. Trolley arms for electrical conductors. Hunter. 

17363. Luminous press button for electric bells for indicating 
when the attendant is coming. Dauvey. 

Means for measuring the energy of three-phase 
alternating-ourrent circuits. Conrad. (Date applied 
for under International Convention, Feb. 14, 1901.) 


17256. 


17282. type. 


18314. 


18840. Drying air by means of electricity. Coffin. 

19088. Electric igniting devices for explosion motors. 
Mauguin. 

19973. кшш» for dynamos and the like. Matthews and 
davies, 

20291. Track construction of conduit electric railways. 
Chapman. 

20406. Ty Hace for eleotrically-propelled vehicles. Walsh 
and Leigh. 


21433. Electric heating apparatus. Smith and Watts. 
21565. Electrical switobgear.  Ruthven-Murray and Ferranti, 
Limited. 
Electrical systems for operating signals, points, belts, 
and other railway and like apparatus. Boult. 
(Neclemans.) 
Electric telegraphy. Murray. 
Conduits for electric railways 
Cornwallis- West. 

1902. 


Means or apparatus for effecting an all-glass seal 
between the stem which carries the filament of an 
incandescent electric lamp and the enelosing bulb. 
Swan. 

Bases for incandescent electric lamps, and means or 
apparatus for manufacturing same. Swan. 

Liquid starting apparatus for electromotors. Siemens 
Bros. and Co., Limited. (Siemens und Halske, Aktien- 
gellschaft. ) 

Armature winding for electric motors or 
Johnson-Lundell Electric Traction Company, 
(Lundell.) 

Telephonic intercommunication systoms.  Aitken. 

Posts for supporting telegraph wires, cables, and the 
like. Griveaud. 


22200. 


22219. 


23131. and tramways. 


12738. 


12739. 


14772. 


14790. dynamos. 


Limited. 


14883. 
15037. 


COMPANIES' STOCK AND SHARE LIST. 


Name. Em Last price, 
Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 percent. Cum. Pref., Nos. 1-70, o 1 4-3 
c. Cum. Pref. Shares, 1-125,000 $$ 4-4 


Ordiyary, , Evae er d» ree Rh Rte ii 

British Insula Wire, Ord., 1-70,000 .................... 5 71-13 xd 
——— 6 per cent. Cum. Pref., 1-40,000 .................. б +6 
——— $ рег cent. Mortgage Debentures ................ 100 101-104 


pe " 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 5 68.066 
4 per cent. Mortgage Debenture Stock 100 .. 1051 


Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 14-14 
— Non. Cum., 6 per cent. Pref. .................... 2 152 

44 per cent. 1st Debenture Stock ................ 100 .. 100-103 xd 

44 per cent. 2nd Debenture Stock ................ 100 93-98 
Callender's Cable, Debentur es 100 109-113 

ОГа!пагу S iue uS ] e ede sine 8 155-164 

б per cent. Fre.... 5 52-64 
Crompton and (pb 3 5 

— 5 per cent. Debentures .......................... 100 101-106 p.o. 
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Name. et Last price. Name. E Last price. 
Edison and Swan United, EU i раа 51017138 РЕТИ 5 : 14. Electrie Lighting and Supply.— £ £ 
5 per cent. РеһЬепфигев.......................... 10 7 Blackheath & Greenwich District Ordinary 1. 01.101, 0 ͥ . 1 .. 14 
4 per cent. Deb. Stock, Red.... 100 . 74-78 44 per cent. Deb. Stk. Certa., Red. and Conv. .... 100 . 105106 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 13-24 Bournemouth and Poole, Ordinary ...................... 10 "m 114-124 
7 per cent. Cumulative Prei... 2 243 44 per cent. Cum. Pre... . q 0 `` i1 
4 per cent. Perp. lat Mort. Deb. ................ 100 .. 102 Debenture Stock, Red. . A 5 1010 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 10-10 Brompton and Kensington, Ordinarynßn 8 '" 10 105 
4 per cent. lst Mort. Deb. Stock .......... ..... 100 .. 100-10 7 per cent. Ргеїегепсе.......................... 5 8 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .  1617xd Calcutta Electric Su 500 P. ‚ Ordinary, Nos. 1-20,000.. 5 | 7.8 
44 per cent. Рге!егепсе.......................... 5 . 541-53 xd Nos. 20,001-50,000 .............................. e : 
44 per cent. Debentures ........................ 100 .. 109-113 Cambridge Electric Supply Company, Ltd., 510 ош yos = es 105 
[э] - і т EE ee 
India иш por ааны Ыбы AD 1 PETER " Works . 3 E Ж 100 105 Central Electric ‘Supply, ГА., 4 per cent. Guar Deb. Stock 100 .. 186-108 
Parker, Thos., Limited, Ordinary ........................ 10 .. 144-154 Charing Cross and Чїгапа................................ : ee eee 
Telegraph Construction and Maintenance ................ l2 .. 841 Nos. 50,001-70,000 ... eese а j 
5 per cent. Bonds ... 100 102-105 —— 44 per cent. Cum. Pref. 777 ТУУА B: us 91-91 
T— — ——— — ЧАИ js T Gity Саске: 43 E a 105 85 „< 9 0 
— 4 per cent. Debent ure Stoc ov. Certs se 
. 1 5. 5 41.4 Chelsea 1 парру: оре exce se i "6 m 15d. 
ermanent 6 per cent. Debenture Stock, 1888.... 100 125.1 City of 155 : dicet ae 11 M URDU 10 9.10 
Blackpool and Fleetwood Tramroad...................... 10 .. 13-14 xd 6 per cent. eat Ae Prel ee 10 12-13 
Brisbane Tramway Invest., Lim. Ord., 1- 75 000 IP 5 ee 351-44 5 r cent. Debenture Stock PA E ae ARN m igs 122-127 
5 per cent. Cum. Pref., Nos. 1-75,000 ........... 5 44-5 P erunt n Mi кс i A 102.105 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 105-106 кы perce. end ре Y Pera (all pd.) .. 100 . 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 000 10. 7.7 V e ME ES 
Non.Cum. Ms сепа Eres Nos. 29 97 ‚600 10 .. 391-91 4j рег cent. Debentures Prov. Certs. All pd. Rd. 100 .. 1 112 
British Rlactrie Traction, бга. 130,000 & 60,001 ier mb CCC UMOR UU о 
б per cent. Cm. Pt, 50,001-60,000................ 0 .. 124-13 ah percent. ire Mort, i. a08 .. ое о 
5 per er Perpetual . 010 TIPP . 100 .. 121127 Electric Le Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20,000 5 .. 4-44 
Buenos Ayres an grano Tram 000 ........ 5 lli 5 per cent. Debenture Stock, Red.. 100 .. 99-102 
un» 5 per cent. Ene Pt 1 2 н 2 954 Folkestone Electrie Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 .. 53-64 
per pus T. EL, 1% .............. 5 5-5 44 per cent. Firat Deb Stock, Red, .............- 100 .. 102-105 
5 te ee r 100 .. 1051 Hove Electric Lighting, Limited, Ord., I. 11.0000 5. 78 
Cans ae еа ays Noa | добор B fs 22d kensington & Butghisbrldge Elec. E Ltd., Ord., 1-21,000 i 95 M 101101 
idein P^ se ee T "s e per cent. Debenture Stock, Red. .............. - f 
City of Bole Гене E Cum. Pret... 100 s 91100 Kensington and Knightsbridge and N СЕ Hill seces 100 .. 105.108 
Ho тайшы a Mind ris Co., Ordi d Мы: pc d Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
Cork Elec c ure Anc kig ng nary...... 3 11.12 London Electric, Ordinarrjõ o cece eee 5 .. 12-24 
por Mol im. KTOR eee cece reese енене. i 5^ 3 6 per cent. РгеЇ................................. 5 . 435, xd 
Dublin United ашха (1896) Ord., Nos. 1.50, 000 „ 10 .. 11 142 4 ER Wes 1 p Mortgage Debenture Stock, Red... 10 si 515 
VVV 55 etro п, Огашагу.................................. 2 - 
6 per cent. Hes Nos, within 160,000 Q0 .......... 10 p d 21 4 per cent. First Mortgage Debenture Stock .... 100 .. 108112 
54 per cent. ori B., 18,000, RC. 100 pe I per cent. Mortgage Debenture, Re. 100 .. 99-102 
Imperial "Mese Cum ge VSC 2 б i 15] Newcastle-upon-Tyne Electric Supply, Ordinary.......... 2 E SM 
per cent. Deb. Stock ................-....... 100 . 112-114 Where bole Торе а dne. 10 133.143 
Isle of Thanet Electric го and Lighting, 5 per cent. oriental I/ 8 1 . Z 
Cum. Pref., Nos. 30,001-60,000 ........................ 5 . 43-5 / eer E ce 5 7-74 
Kidderminster and District Lighting and Traction, Pref... 5 .. — 344 VVT 
London United Trys. (1901), 5 per cent. Cum. Pref. Within K тє x Oxford Electric, Ordinary, 1-96 and 407-10,310 „ 2 i KR 
, р ` 4 per cent. Debenture Stock .................... Vs . 
4 per cent. 1st Nit. Db. Stock, Red Red. .............. wore ШЕШ) River Flats! Electric Light and Traction, lf gest. iat 100 .. 70-75 
CUL уд ee "9 | Royal Electrica] Company of Montreal, 44 per cent. Firs 
Now Generel T raction, Ordinary „„ а ‘Shares Mortgage Debentures ........................ 100 .. 105-105 
б per cent. Mortgage Debentures, 11,713 (Regd). 100 . 8% JFC 
Oldham, Aston, aud Cum. Tramway, Ordinary. ... ........ 10 .. 104101 %%% коолу eM те. 
— r cen А ОНЕУ 8 » - 
Perth Elec Tramways (W. A.) 5 per cent, 1 Mort Deb. Stic 100 . 1001 йыш е кз ү tn у ыен ЕЕ Е por ы 
Potteries Electric Traction ar 740,000 ...... 10 .. 84-94 3 e NEN SC) 1100 ` 9o 
5 per cènt Саш, Fr 12050 VV 10 ii Е miu Т у f НИВ QU QE т 
44 per cent. Dabenture Stock 3 NM: 100 .. 108111 ара 5 per cent. Cum. Pref., 110,101-138,241 .......... 21. 5161 
South Lancashire Electric Traction and Power Company — rss Decem repe Eq dh musique й 
£250 Ef xe odes ea EET ) s 1 = 
2 132 6 per cent. Preference .................. 14s, .. i Electric Railways. 
ERE РОР ЧИНИ 1 Central London, Ordinar jj 100 103-106 
— 000 44 per cent Debentwre Stock ..... . 70 p. Co. Wpe 4 per cen | MMC DR s 
— E. 4 n р. р. t. Pref. 100 104-107 
— def ore F ln .. 103-106 
Telephones.— — — 4 p.c. Deb. Stock (Prov. Script Cer Certa x fully paid).. .. 115118 
National Telephone, Preferred .......... ............... 100 .. 93-95 City and South London, Consolidated Ordinary .......... s 72-74 
— —— Preferred, 590,001-790,000 ...................... à .. м A per cent. Debenture Stock.... 100 .. 115-118 
Deferred ) еулие кы dbi Ri S 108 " 55 57 ——— per cent. Pref. Stock '91 ...................... 100 .. 128-131 
b per cent. Cum. First Pref. .................... 10 .. 1213 T » n 'У6...................... 100 .. 126-129 
— —— per cent. Cum. Second Pref. .................. 10 1112 —— " Ul ОИ КОКТЕДЕ 8 100 . 121-125 
——— 5 per cent. Non, Cum. Third Pref. .............. OF .. 95 90 Liverpool Overhead 5 per cent. Pref. .................... — . 15-13 
33 per cent. Deb. Stock, Red.... ora 100" i Ordinary, 1-50,000 ............................. — 2 ү $ 
i per cent. Deh. Stock, Red. ut эол ы 100 102-106 4 per eent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 
Oriental Tetephone and Electric ~ mpany  . TD | 15/16-1 1/16 Waterloo and City, Ordinary ......... ggg 100 — 90-83 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Е Miles of 
Traffic Returns for Increase or | Fai Accounts for past year. Cost 
Line. week decrease. [pute track 
8 | open. кесери рег ; 
: ! urrent Total . Passengers Car miles | Pas- ar eo mile, 
Ending 1902. Doe 1901. eek year. 1901. 1900. | Ending receipts carried. run. s'nger| mile. track. 
£ £ £ £ | £ d. | d. £ d. 
Aberdeen Corporatlon.......... Aug. = | 18 May 31 — | | 99552 | — 1051 = | — 
Birmingham Tramways ........ „ 99[ 4,997 4 626 + 371 412,259 6} . za * | d А — = uis 
Birkenhead Corporation ........ — — — 224 22 | 2 xx ' 1,140,000 zs — z = 
Blackburn Corporation ........ » 29 872 794 + 73 + 3,431 24 26,061 , | 138,557 — |1186 m = 
Blackpool Corporation.......... » 28 2,069 1,768 + 10) — 650 161 — Mar. 5! = | ar — — = = 
Biackpool-Fleetwood Tramways „ 30 1.501; 1159 + lo - 883 169 Dec. 31 31,391 1.902.692 969,927 396 13520 1,900 | 7:25 
Bolton Corporation ............ „ 31 1,662 | 1,47 + 215 + 4,992 | 32 77,274 15, 828,935 1,705,589 1:17 i1086; 2,420 — 
Bradford Corporation .......... „ 51 3.479 1.185 22294 05,402 ¢l — Mar. 31 70,213 1,530,531 | — | 1100 1150 | 7:57 
Bristol Tramways Company .... ., 29 5,060 | 5,759 41,510 zz 515 49 Dec. 5] 210. 112 B. 714.900 5,462,039 1:537 | 925| 4,090 6°31 
Carlisle Tramways Company)... , 30; 232 200 + «6 + 405 — „ b 8.75 2,010,575 52300444 103 , 646) — , 465 
Central London Kailway........ „ 9 5,0532 | 5412 4+ ?70 + Seok 12 12 „o 31 335,046 4,128,333 1, 24,75% 195 ,64:6a, 27,900 | 54-la 
City and South London Railway „, 31 ^ 2,557 1932 + 55 + 8,117 12 g! „ 31 62,091a 7 000 6420 2:15 - 5,010 — 
Cork E. T. and L. Company .... „ 28 895 527 + 358 +3915 15 1569 1 25.921 1 5,714,325 855,352 100 | 6°71! 1,590 — 
Darwen Corporation poc = B NET ann | . . 
Dae e e mM І EN j 75 5) Mar. 51 10,370 2,114,983 217,891 |119 1155 1,398 | 12 56 
Dover Corporation ............ „ 35 519 37 12 115 4, „ 31 11.845 2,905,323 210,505 10:978 1050 2,630 — 
Dublin & Lucan Electric Railway i 5 | ч 1484 à 120 t n — 687. 74 61 Dec. 531! 5,555 | 562,494 101,464 | 368 |1320: 769 808 
Dublin U. T., electric cars...... 5 4 Я і L 4 Рае ү І _ 
Dublin S. District, Electric .... |, 29 1678 | 1,520 4 158 j 429 4% 46 » 51 240,255 | 45,8:5.754 | 6,670,000 |123 | 889 571 
Dundee Tramways Company | | 22 Мау 15 25.058 6,343,412 436,550 1098 140 , 1,180 = 
Glasgow Corporation .......... „ 8 12,505 | 13,085 11,429 105 T „ 31 00,392 22 00,91 1,319,977 0873 14% 7 6:61 
Halifax Corporation............ — — | wl 18; „ 31/ 51,959 13175924 | 1,065,764 | 100 |124 | 1,960 | 967 
Huddersfiel Corpora on Е „ 30 1176 333 + 183 I —* 2° Mar, 31 4901] 7,521065 1001.053 115% 117 — |1390 
Hull Corporation, E. 88. „ Y 1,76 | 161 + 121 + 1.591! — : „ 31 72.531 17,204,013 ! 1,637,026 |100 |1054| — 4-72 
Liverpoo 5 eee ' — — - - 93 78 | Dec. 5] | 10. 970, 065 — |10: — e 
Liverpool Overhead Railway.. „ 31 1,650 1,070 - 120 - 1,065 154 153 i 2k 82, Ilgi 10,815,672e | 1,022,832“ , 1:84 {19°45} 5,350 | 1402 
Newcastle-on-Tyne Corporation. ы yl . — - | 36 — 6 ed | PE | н „ MS 
Portsmouth Corporation........ „ Y 2,253 1.162 + 1,006 | 29 = | A gue — | 5 
Sheffield Corporation ...... .... Nept.1 43,201 : 464 Mar. 51 191,837 | 49,176,631 + 3,791,993 085 |1182, 4,150 — 
Southampton Corporation ...... ie d A „ 21 28% 40760149 090.159 |145 995 | 2030 | - 
Sunderland Corporation „ 1 193 1.180 р 3: - | 17 - 4 „ 51 57,397 | 15, 509, 8&8 | 1,170,207 101 115 3,380 | eM 


(a) Train mile. (^) all- year's figures. (c) Include rail and train, 
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NOTES. 

Northampton Institute.—Work at the above 
institute will be resumed towards the end of this month, 
when the session 1902-5 will be opened. The evening 
courses and classes in all technological subjects will com- 
mence on Monday, the 22nd inst., and the day courses in 
engineering on Monday, the 29th inst. In the electrical 
engineering department instruction is given in electricity 
and optics on Mondays and Fridays, in heat on Wednes- 
days, and in laboratory work on one evening per week. 
The lecturers are Dr. R. M. Walmsley (the principal), Dr. 
C. V. Drysdale, and Mr. E. Kilburn Scott. 


Influence of Voltage on the Formation of Ozone. 
When a small E.M.F. is applied to an ozoniser, no ozone is 
formed, but as the E.M.F. is increased, ozone begins to 
form at a certain point, and a further rise of E.M.F. causes 
а very rapid increase in the amount of ozone formed. 
When the E.M.F. is high, the power of the current to pro- 
duce ozone is proportional to the square of the potential 
difference which exists between the armatures. As this 
law is not applicable until а certain E.M.F. is reached 
(which depends on the size of the apparatus) Mr. A. 
Chassy in а recent paper introduces the idea of a dielectric 
inertia to explain the irregularity. 

International Fire Exhibition.— In order to assure 
the international character of the proposed International 
Fire Exhibition at Earl’s Court next year, we are informed 
that the British Fire Prevention Committee has arranged 
with its- foreign corresponding members for the formation 
of local committees in the countries principally interested 
in the question of fire protection. The following are 
among those countries which will co-operate in carrying 
out this scheme: Austria, Belgium, Denmark, France, 
Germany, Holland, Italy, Portugal, Russia, and the United 
States. The acting secretary is in attendance daily from 
11 till 1 p.m. at the offices of the committee, 1, Waterloo- 
place, to which all enquiries should be directed. 


Depolarisation of the Hydrogen Electrode.— 
The difference of potential between a platinised platinum 
electrode saturated with hydrogen and a normal solution 
of sulphuric acid (or potassium hydroxide) containing some 
10 per cent. of alcohol is diminished considerably by the 
addition of a reducible substance to the solution. The 
magnitude of the diminution is regarded as a measure of 
the facility of reduction of the compound used. Experi- 
menting on the subject recently, Mr. A. P. de Bottens 
found that the 53 compounds used gave the following 
diminution of potential difference in acid solution : nitroso 
compounds, 0:64 to 0'5 volt; mononitro compounds, 0:55 
to 0-25 volt; nitrosoamines and isodiazo hydrates, 0:16 to 
0:09 volt; diazonium compounds, 0:47 to 0:37 volt. Normal 
diazotates do not depolarise. Of the dinitro derivatives 
of benzene used, the ortho compound gave the largest 
depoiarisation ; other similar regularities were not observed. 


Telephonic Communication with Belgium.—No 
definite date has yet been fixed for the opening of the 
new telephone between London and Brussels, but it is 
hoped that the direct communication will be available 
between these two places within a few weeks. The cable 
has already been successfully laid, and the lines connecting 
it with London have also been completed. It crosses the 
North Sea between St. Margaret's Bay, near Dover, and 
the little Belgian watering place of La Panne. We under- 
stand that the delay in throwing the line open for public 
use, is due to the fact that the agreement as to the working 
arrangements has not yet been concluded between the 
representatives of the two countries. It may be of 


interest to state that when the line is opened the public 
in London will be able to communicate with people in 
Brussels from their own houses, but this only applies to 
subscribers to the Post Office system The charge for a 
three minutes’ conversation will probably be 8s.—the same 
as for the Paris telephone. 


Electric Railways in Italy. — It is officially 
announced that the new electric railway on the Gans 
system was opened to traffic on the 4th inst., between 
Chiavenna, Colico, and Sondrio, in North Italy. The new 
line is about 50 miles, and for the first 20 miles runs along 
the east side of Lake Como to Colieo. It then branches 
off in a right angular direction through the hills to Sondrio. 
The electrical energy for the line is derived from the Falls 
of Adda, which are situate about 10 miles from Sondrio 
and 20 from Colico. The power is transmitted at a voltage 
of 20,000, and reduced to 3,000 at sub-stations, at which 
potential it is supplied to the motors. From the same 
source power will also be obtained for the Lecco-Colico 
line when it is opened soon. This line is about 25 miles in 
length, and runs along the east side of Lake Como the 
whole way. With the line just opened it will form a direct 
connection between Chiavenna at the north and Lecco at 
the south of the lake, a distance of about 50 miles, allowing 
for deviations in the line of route. 

Electric Railway Working in Germany.—The 
German State railway authorities announce the conclusion 
of the experiments which have been going on now for 
more than two years with an electric train on the Wannsee 
Railway, near Berlin. From what we can gather, it is not 
that the trials have proved unsatisfactory, but that the con- 
ditions under which the electric train was required to work 
were most unfavourable to its complete success. It had to 
coutend with a service of steam trains on the same line, 
and it was therefore impossible to arrive at a fair com- 
parison of the operating expenses. We understand, how- 
ever, that another experiment is to be made next year by 
the removal of the steam trains on the section between 
Potsdam and Gross Lichterfeld, and the substitution of a 
regular service of trains driven by electricity. Each train 
will consist of three motorcars, and will have a total 
seating capacity for 206 passengers. It is reasonably 
expected that these trials will yield far more satisfactory 
results than those obtained from the tests just concluded. 


Electrolysis of Aqueous Solutions.—In a paper 
on the electrolysis of solutions with platinised elec- 
trodes and the electrolytic formation of dithionates, 
Messrs. Е. Foerster and A. Friessner give the follow- 
ing short review of the results of their experiments: 
When a solution of sulphuric acid or sodium hydroxide 
is electrolysed with  platinised electrodes at a con- 
stant temperature and with the same strength of 
current, the difference of potential at the terminals and 
the anode potential gradually increases, whilst the differ- 
ence (in volts) between the two remains constant. The 
cathode potential does not alter during the electrolysis, 
and the anode has the higher potential immediately the 
cathode becomes slightly polarised, showing that the 
phenomenon is due to small quantities of oxygen. This 
result is illustrated by the electrolysis of sodium sulphite. 
No oxygen escapes on the anode, and some SQ, ions com- 
bine, forming S,O, ions, whilst some combine with hydroxyl 
ions, forming 80, ions and water. Several experiments 
were tried, in the most successful of which 47 per cent. of 
the current was utilised in the formation of dithionate. 


American Pacific Cable.—From our American con- 


temporaries we learn that President Roosevelt has at last 
consented to authorise the Pacific Commercial Cable Com- 
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pany to lay a cable across the Pacific to the Philippines. 
This decision of the elected head of affairs in the United 
States will have the effect of putting an end to the eonflict 
which has raged for years among rival cable companies in 
America as to who should have the right of laying a cable 
to the Philippines. The proposed route is from San 
Francisco to Guam, and thence to Manila, and the esti. 
mated time of laying the cable is about 14 months. At 
present all cable messages to the Philippines go over an 
English line from Hong Kong, the English company having 
a franchise monopoly granted by the Chinese Government. 
It is stated that under the favoured nation clause of the 
treaty between the United States and China the American 
Government have the right to claim a similar franchise for 
an American cable company, and advantage will likely be 
taken of this treaty relation. By getting a terminal in 
China the cable company, it is estimated, would obtain 
700 miles of new lines. The proposed Pacifie cable would 
then connect with the Atlantic cable lines in China, some 
of which are in the hands of American concerns. 


Conductivity of Aqueous Solutions of 
Electrolytes. In some recent experiments to deter- 
mine the conductivity of aqueous solutions of electrolytes, 
consisting of univalent ions, Messrs. F. Kohlrausch and 
Н. von Steinwehr examined the following salts: cæsium 
chloride, thallous chloride, potassium iodide, potassium 
bromide, potassium thiocyanate, potassium fluoride, sodium 
fluoride, thallous fluoride, thallous nitrate, silver nitrate, 
and potassium chlorate. The behaviour of thallous 
chloride differs from that of the chlorides of the alkali 
metals ; the equivalent conductivity increases more quickly 
with rising concentration above 0:001 N, and this is con- 
nected with the power of thallium of occurring in a poly- 
valent form. Thallous nitrate behaves quite normally, 
and at higher concentrations thallous fluoride is also 
quite normal. In dilute solution, however, thallous 
fluoride behaves anomalously, indicating that hydrolysis 
takes place. The conductivity of very dilute solutions of 
silver nitrate between platinised plates increases with time, 
but solutions which are more than 0:01 N do not show this 
change of conductivity with time. 

The Telephone at Battorsea.—In pursuing their 
commendable policy of extending their new telephone 
system into the areas under the jurisdiction of the metro- 
politan borough councils, the Post Office have many 
difficulties to contend with, in particular that of obtaining 
the consent of the local authorities to the laying of the 
pipes in certain streets. А сазе in point has arisen at 
Battersea, where the engineers of the Post Office and the 
Borough Council cannot agree as to: the laying of a short 
piece of pipe which would establish a connection between 
the Post Office aud National Telephone Company's 
exchanges, to the mutual benefit of the subscribers to both 
systems. Tho effec; would undoubtedly be greatly to 
enhance the value of telephonic communication to the 
inhabitants of Battersea and London generally, yet from 
some cause at present unexplained the Council are with- 
holding their permission for the laying of the cable which 
would enable this great improvement to be carried out. 
In the circumstances the Post Office have determined to 
apply to the local county court judge to settle the differ- 
ence, but in the meantime the Borough Council have 
convened a conference of representatives of the Corporaticn 
of London and metropolitan borough councils for the 
23rd inst., and on their deliberations will largely depend 
the future course of action of the Battersea Council in 
the matter. 

The Smoke Nuisance.—The extent to which this 
evil has grown in and around London is at present occupying 


the serious attention of the PublieControl Department of the 
London County Council, as is shown by the annual report 
of the chief officer just issued. To summarise the figures, 
it is shown that the action taken under the Public Health 
Act by the London County Council and by the metro- 
politan borough councils during the year ended March 31 
last has resulted in 819 cases of nuisances being reported, 
of which 541 were regarded as serious. Legal proceedings 
were taken, however, only in 225 cases, the total amount 
of penalties imposed being £551. The Publie Health 
Committee are now considering how they can increase 
their powers in this matter, and it is suggested that 
the special section of the Act should be so worded as to 
cover апу serious emission of smoke from a chimney. 
Also, it is proposed to impose a direct penalty of not 
exceeding £10 for the first offence, to be increased for 
subsequent offences. It is thought that the adoption of 
heavier penalties will go a long way in helping the autho- 
rities to keep the smoke nuisance in London under better 
control. The report also shows that under the same Act 
procedings were taken in regard to 74 cases of smoke 
nuisance arising from railway locomotives, the worst 
offenders in this respect being the South-Eastern and 
Chatham Railway Company, who contributed just one-half 
of the cases. 

Obituary.--Dy the death of Sir Frederick Abel, the 
distinguished chemist, at the ripe age of 75, a remarkable 
сагсег in the service of science is brought to an end. The 
office he held for a longer period than any other was that 
of chemist to the War Office—a position which he filled 
for 54 years. His official duties in this capacity naturally 
led him to devote attention to the study of explosives for 
military purposes, and thus he became concerned in some 
of the most important developments that the latter part 
of last century witnessed in the manufacture and use 
of ammunition. It. was Sir Frederick Abel who, in 
conjunction with Prof. Dewar, patented the substauce 
which is now the standard powder of the British 
services, and which is known as cordite. He also 
in later years had a lot to do in the framing of 
regulations as to the use of petroleum and other mineral 
oils as a means of domestic illumination. Sir Frederick 
Abel received recognition of his scientific work from many 
quarters. Elected a Fellow of the Royal Society in 1860, 
he was awarded a Royal medal by that body in 1887. At 
various times he served as president of the British Associa- 
tion, the Chemical Society, the Institute of Chemistry, the 
Society of Chemical Industry, and the Institution of Elec- 
trical Engineers. Of the Iron and Steel Institute he was 
elected president in 1891, as а recognition of his scientific 
eontributions to the chemistry of iron and steel, and he 
was awarded its Bessemer medal in 1897. 


Electrical Equipment of the Mersey Railway.—- 
Particulars are to hand of the generating plant which the 
Mersey Railway Company are putting down in connection 
with the electrification of their system. The main gene- 
rators and engines, as our readers know, have been built 
by the Westinghouse Company at their East Pittsburg 
works, and they are now nearly all delivered in this 
country. The generators are of the railway type— 
1,200 kw., 650 volts, 90 revolutions per minute—and are 
to be direct connected to vertical eross-compound Westing- 
house-Corliss engines of 1,500 h.p. each. The power- 
house lighting and the electric light of all stations 
and sidings will be supplied from a separate generating 
plant, comprising two compound-wound generators, each 
having à capacity of 200 kw. at 650 volts, direct eonnected 
to Westinghouse compound engines, and running at a speed 
of 250 revolutions per minute. The power generating plant 
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will have an aggregate output of about 6, 600 h.p. The 
Westinghouse eleetro-pneumatie system of train control is 
to be used, and the cars will be equipped with high-speed 
air brakes. Some 60 cars, each about 60ft. in length, will 
comprise the rolling-stock. Each train will consist of five 


cars, the first and last cars being each equipped with four: 
100-h.p. motors. The conductor rail of the third-rail system 


is to be laid alongside and just outside of the running 
track, a fourth rail being laid between the running rails 
for the return current. It is expeeted that the railway will 
be working electrically inside of six months from now. 


Alternating-Constant-Current Circuits.—A patent 


has been granted in the States to Mr. W.S. Moody relating 


to alternating-constant-current arc light circuits, the 
invention consisting of a means for avoiding injurious 


effects arising from grounds on a circuit, including a. 


Thomson constant-current transformer. This is accom- 
plished by causing the current to pass first through one 
portion of the transformer or reactive winding, then 
through the lamp circuit, and finally through the other 


portion of the winding. To still further guard against bad . 


effects from grounding, the neutral point of the supply 
circuit ів permanently grounded, either at the generator 
or through the middle point of a transformer primary. 
The above-mentioned method of winding the constant- 
current transformer also admits of the attachment of a 


simple device for indicating when a ground comes оп the 


circuit. Another patent, taken out by Mr. J. F. Kelly, 
describes an arrangement whereby an alternating-constant- 
current circuit may be maintained without the accompani- 
ment of low power factor affecting the supply circuit, as 
when a reactive transformer is employed. The system 
consists of a synchronous motor driving an alternating- 
current generator, so designed as to maintain automati 
cally a constant current in a circuit of varyiag impedance, 
such as a series arc lamp circuit. Though the power 
factor of the lamp circuit will be low at light loads, the 
main supply circuit will not be affected, the motor 
operating just as it would with any corresponding load of 
a pyschanical nature. 

Sterilising Water by Ozone.—Mr. H. J. Vant 
Hoff recently presented to the German Bunsen Society 
an interesting paper on the Vosmaer-Lebret system of 
sterilising water on a large scale by means of ozone. The 
system has now been in use commercially at Schiedam for 
about six months for eleven hours а day without inter- 
ruption. Ап alternator gives alternating current at 110 
volts and 100 pertods and a transformer raises the voltage 
to 10,000, at which tension the current is supplied to the 
ozone apparatus; one pole of the same is earthed. The 
ozone is formed by means of dark discharge, without апу 
solid dielectrics. Through the ozoniser the dried air is 
driven at a speed of about 40 litres per minute; a con- 
centration of 3°5 mgr. to 5 mgr. of ozone per litre is 
obtained. For sterilisation purposes a concentration of 
5 mgr. to 3'5 mgr. has been found to be sufficient. The 
ozonised air is then pumped into the steriliser, which it 
enters at the bottom and leaves at the top. The coarse 
impurities of the water are filtered off by means of a quick 
filter, before the water is sterilised by the ozone. The 
author give some details of various tests. The sterilising 
reault is said to be at least as good as with other ozonising 
Systems, as a brief comparative tablo of such systems 
shows, The cost of ozonisation is said to be from Jj.d. 
to 7d. per cubic metre. The cost of installation is not 
given, as it is said to depend upon the local conditions. 
Sterilisation by ozone is generally superior to central sand 
filtration. Isis proposed to introduce ozonisation at the 
waterwotks in Rotterdam. 


more open. 
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Electroplated Lace.— In depositing metal electro- 
lytically upon a non-conducting base, it is, of course, 
essential that a conductive surface be afforded, and this 
is usually accomplished by the chemical precipitation of a 
thin layer of silver or other metal, or by the mechanical 
application of graphite or metal powders, often with the 
aid of an adhesive binding medium. Such coatings, and 
especially the highly perfect ones, formed by the chemical 
precipitation of silver are of a high degree of tensity, 
and, therefore, of high electrical resistance, from which it 
follows that even with the low density currents used for 
electroplating the deposit cannot take place evenly over 
any extended surface. The important point, therefore, in 
securing a perfect cathode connection to work of this character 
із the number of the contacts. Mr. C. P. Townsend, in the 
Electrical World for the 1st ult , describes a simple arrange- 
ment for electroplating lace, consisting of an open-meshed 
basket of copper wire, upon which the lace, suitably 
prepared with a conductive coating, is stretched. The 
contrivance is the invention of Mr. J. А. Daly, of 
Washington. Fine copper wire is wound in coils around 
the basket and over the lace in such а manner as to secure 
the fabrie, and to provide а number of contacts, which 
must be greater in proportion as the mesh of the lace is 
Deposition is said to proceed evenly over the 
entire surface, and it is claimed that the simplicity of the 
manipulation effects а saving of 90 per cent. of the time 
usually required for wiring. The deposition should proceed 
under these conditions for a few moments only, the object 
being merely to stiffen the fabric by a preliminary deposit 
in order that it may be hung in the bath from the usual 


supports to receive the final and heavier coating. 


Electrical Progress in Russia.—In Russia hitherto 
the transmission of electrical energy to considerable 


distances has not been seriously considered, nor has the 


development of water power been taken in hand with any 
degree of avidity. It is announced, however, that the Russian 
(xovernment have lately granted a company a concession 
to supply electrical power to St. Petersburg from the 
Volhov Rapids, the scheme involving an estimated cost of 


nearly three millions sterling. The maximum transmission 


distance is 188 miles. The company, it is said, has under- 
taken to provide public lighting in the Russian capital 


gratuitously in return for the concession granted it. In 


other directions, also, Russia is showing signs of consider- 
able progress in the use of electricity. For traction 
purposes electricity was first employed іп Russia, 
at Kief, in 1893, and five years later 45 cities had con- 
structed electric tramways, their total length exceeding 
512 miles. There are several projects at present under 
consideration for the employment of electric traction on 
some of the great railways of Russia. Included in these is 
one which aims at the construction of an electric railway 
to connect neighbouring towns on the western frontier of 
Russia. In regard to electric lighting, it is only in the 
past few years that sueh cities as St. Petersburg and 
Moscow began to have their streets lighted by electricity. 
At the present time there are more than 50 towns which 
use electric light, and many other places are putting down 
electric lighting plants. In view of the good progress 
Russia is making in the application of electricity, it may 
reasonably be anticipated that the market for electrical 
machinery and appliances in that country will considerably 
inerease in the next few years. Most of the electrical 
appliances for Russia are supplied by German firms, who 
at present are in possession of the field there. 

An X-Ray Phenomenon. — LIndustrie Electrique 
recently described a very interesting phenomenon which 
was noticed by Mr. M. R. Blondlot while working with 


$64 THE ELECTRICAL ENGINEER, SEPTEMBER 12, 1902. 


a sparking coil in the neighbourhood of an X-ray tube. 
The effect noted is of importance in that it differs from 
that discovered by Mr. Swyvgedauw in 1896, that X-rays 
increase the sparking distance of a coil for a given potential. 
The apparatus used in the experiment consisted of an 
induction coil connected to two copper bars, each about 
15 em. long, with pointe filed smooth and arranged 
s0 that the gap between them could be varied. Beside 
this, and parallel to it, was placed a Crookes tube operated 
by an induction coil. At each discharge of the tube, a 
small spark passed between two copper rods, which in this 
experiment were placed very close together. Placing a lead 
sheet between the tube and the spark-gap modified the 
character of the spark. It then assumed the aspect of a 
small reddish glow. By properly adjusting the distance 
between the sparking points, this discharge took place 
perfectly regularly. .When the sheet of lead was removed, 
the spark assumed its first character, being white and 
bright. To show that this effect was not due to induced 
charges on the lead plate, a plate of aluminium was 
substituted for this, but it was not observed to have any 
effect upon the character of the spark. That the effect was 
not due to static charges, was proved by the fact that 
the Crookes tube was connected directly to the sparking 
apparatus. The effect in this case was the same as before. 
The explanation given for this phenomenon is that the 
effect of the X-rays is to reduce the resistance of the air- 
gap, so that a greater quantity of energy passes across the 
gap at discharge. To observe this phenomenon, the gap 
must be very small, otherwise the discharge would heat 
the air sufficiently to reduce the resistance of the gap, and 
in this way mask the effect of the X-rays. 


Electric Tramways for Melbourne.—The епріпеег- 
in chief for railways in Australia, Mr. Rennick, has sub- 
mitted to the Government a scheme for the construction 
of a system of electric tramways in Melbourne in substitu- 
tion for the present partly cable and partly horse system. 
The proposal to introduce electric traction into Melbourne 
has long been on the tapis, and we have reason to believe 
that the suggested change would prove most popular. The 
existing lines consist of about 44 miles of cable and four 
miles of horse, and have been in operation now for close 
on 15 years. Under the scheme proposed by Mr. Rennick 
there will be just over 50 miles of line when the substitution 
of electric traction is completed, but it is conjectured that 
extensions of the system would from time to time be made, 
ultimately bringing the total mileage up to a considerably 
larger figure. On account of its comparative cheapness, 
Mr. Rennick recommends the Railways Department to 
adopt the overhead trolley system of working. The cost, 
including all equipments and substantial construction of 
track, is estimated at between £7,000 for the lightest traffic 
lines to £12,000 for the more heavy and important lines 
per mile of single line. In preparing his scheme of electric 
tramways, Mr. Rennick has at the same time had due 
regard to the effect they would have on the suburban lines 
of railways in Melbourne, and his conclusion is that the 
best method of working a system of electric suburban 
tramways would be to operate them in conjunction with the 
suburban railways, which, to keep up with the progress of the 
times, must be converted from steam to electric traction in 
the near future. He, therefore, recommends that any 
tramways constructed now should be dealt with as part of 
a general electric scheme for suburban railway and tram- 
way working. From this aspect the location of a central 
power-house for the generation of electricity to supply the 
whole system is considered. A proposal has been made to 
build the station at a coal mine some 12 miles distant from 
the city, but the engineer refutes thie on the ground of the 


extra expense entailed in transmitting energy over that 
distance. He, however, makes no definite recommendation, 
but advises that the question of electric power installation 
should be exhaustively investigated before the proposed 
tramways are put in hand. It is also suggested that the 
Government should obtain the best expert professional 
advice on the subject of converting the suburban railways 
from steam to electric traction. 


Relaying Telephone Currents.—A patent recently 
granted to Mr. J. Lyons, of Washington, U.S.A., discloses 
a highly novel method of reinforcing telephone currents 
on long lines. Briefly stated, the inventor applies to these 
currents an effect discovered some time ago by the two 
French electricians, Hufin and Leblanc, which is that a 
faint alternating current can be reinforced by including in 
the circuit an alternator specially designed in relation to 
the frequency of the current to be reinforced. This 
reinforcing machine is ordinarily composed of a stationary 
iron field ring having inwardly projecting radial pole- 
pieces. The system is represented as operating as follows: 
Speech uttered against the microphone causes alternating 
electric currents to be generated in the secondary of the 
induction coil. One branch of the current passes through 
the field coils of the reinforcing machine by the conductors, 
and another branch passes to the line. Both current 
branches are exceedingly weak, and the branch passing to 
the line is too weak to cause an audible reproduction of 
sounds in the telephone receiver if the line exceeds a 
certain length; but if now the rotor of the reinforcing 
machine is rotated with such speed that its number of 
rotations per second exceeds the number of periods of the 
currents due to the sound of highest pitch that is uttered 
against the transmitter divided by half the number of poles 
of the field, then the initial and exceedingly weak alternat- 
ing field excited by the telephone currents is reinforced, 
and these currents themselves are reinforced. This rein- 
forcement of telephone currents may be carried practically 
to any desired extent, depending upon the size and speed 
given to the reinforcing generator and also depending 
upon the electromagnetic reactance of the reinforcer. 
This reactance should be made as small as practicable, and 
for this purpose the amount of iron entering into the con- 
struction of the machine should be made very small, and 
the iron, if employed at all, should be highly laminated, 
as is usual with machines of this character. It will be 
understood that the reinforcing machine may be in series 
in the line instead of in a branch derived therefrom. The 
inventor claims that with his improved system there is no 
practical limit to the length of the telephone line, since, 
whatever that length may be, its apparent resistance is so 
largely reduced by the reinforcing operation that speech 
can be transmitted over very long lines with the same 
loudness as is now attained upon comparatively short lines. 


The Tube Railway Problem.—Notwithstanding all 
that has been written concerning tube railways in the past 
year or so, and the searching enquiries made into the 
various schemes proposed for the Metropolis by the 
Parliamentary Committee, the subject is far from being 
exhausted, as is shown by a very long article in the current 
number of the Chamber of Commerce Journal from the pen 
of Mr. R. E. Middleton. Contrary to the opinion gene- 
rally held by those who have studied the question, the 
writer does not think that the tube railway of to-day will 
effectually meet the problem to be solved. Nothing, he 
points out, has been done to connect the terminal stations 
of the great railways which radiate out of London on all 
sides, and it is in this one important particular that, as at 
present designed, the tube railway fails in its purpose. 
Going further into the question, Mr. Middleton finds that 
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in but few of the tunnels already designed or constructed 
is it possible for a carriage or truck of standard gauge to 
pass: they will not therefore serve as connecting links 
between the main lines of railways. They do not pass 
the several markete, and cannot be used for the distribu- 
tion of foodstuffs or parcels, which is also prohibited by 
the system of continuous working, barely admitting of 
efficient repairing of the line. He does not, therefore, 
consider that the proposed underground railways will 
do much to relieve the general congestion of the streets, 
beeause they are at present all directed to the rapid 
vransport of large numbers of passengers only, which will 
not materially relieve the congestion of the streets for any 
length of time. It would appear, therefore, that either 
the whole system of underground railways must be recon- 
structed, or an entirely new system must be provided for 
inter-communication between railways and for the carriage 
of goods. The problem to be solved is two-fold; the 
transport of workers from their houses to their places of 
business and back, and the removal of congested traffic 
from the streets. At the present, only the former of these 
has been in any way met. In conclusion, the writer makes 
a suggestion which may or may not meet with approval— 
for ourselves we think it is rather late in the day—i.c., 
that to secure the best system of underground railways it 
is desirable that this momentous question should be 
referred to а committee composed of the engineers and 
general managers of all the metropolitan railways, assisted 
by experts whom the committee might employ and presided 
over by a statesman of the capacity of, say, Lord Balfour 
of Burleigh. 


Magnetic Properties of Iron and Steel.—Mr. 
C. C. Trowbridge contributes a most useful article to the 
current number of the Electrical World on the subject of 
the magnetic properties of iron and steel at low tempera- 
ture. In the first place, he clears up а common miscon- 
ception as to the temperature of liquid air, which is usually 
accepted as — 185deg. C., as though it had a definite value. 
Owing to air being a mixture of the two gases, oxygen 
and hydrogen, each having a different boiling point, the 
temperature of liquid air may be anywhere between these 
two boiling points, according to the relative proportions 
of the two gases present, and to their previous history— 
that is to say, the temperature will be not above 
— 181:4deg. nor below  - 194-4deg., and usually 
in the neighbourhood of  - 185deg. The broad 
conclusion arrived at by the author as the result of the 
magnetic researches at the temperature of liquid air 
mentioned is that the magnetisation of steel is practically 
the same, whether effected at the temperature of air 
liquefied or at the temperature of the air we breathe. 
In other words, in the case of the samples tested the 
magnetisation was not very different whether communi- 
cated at 20deg. C. ог at —185deg. C. An interesting 
deduetion is next made by the determination of the 
permeability of liquid air. It seems that although liquid 
air is regarded as a magnetic substance, yet its permeability 
is only about one-third of 1 per cent. in excess of the 
permeability of ordinary gaseous air. In spite of this 


relatively feeble permeability, as compared with iron, it. 


seems that, volume for volume, the susceptibility of liquid 
oxygen is about 1,600 times greater than that of gaseous 
oxygen. According to this deduction, magnetic suscepti- 
bility increases markedly in oxygen with the density, or 
mode of aggregation. Another instructive fact elicited 
from the results is the following: When an iron or steel 
bar is powerfully magnetised at ordinary temperatures, 
it will lose magnetism if heated, and it will also lose 
magnetism if cooled. The loss accompanying initial heat- 


ing is greater than the loss accompanying initial cooling ; 
but what goes off within a small range of temperature in 
either case may be regarded as sub-permanent magnetism 
readily dislodged. After a few cycles have been passed 
through, however, and the magnet enters a fairly steady 
condition, then heating will always weaken the magnet, 
while cooling in liquid air will usually strengthen it. It is 
stated. that the hysteresis loss in iron at high induction 
densities is the same at normal and at very low tempera- 
tures. This would tend to show that not only the area, 
but also the shape of the hysteresis loop is the same at 
these various temperatures. 


Electrical Transmission in Canada.— Our New 
York contemporary, the Electrical Review, for the 30th ult. 
prints a long illustrated article, describing the most recent 
and largest case of electrical transmission that has yet been 
undertaken in Canada. Its purpose is to supply the town 
of Hamilton with electrical energy for working the street 
railway system as well as for lighting. The power-house 
is situated in the neighbourhood of the Niagara Falls, 
but in this case water is taken from the Welland Canal. 
It is conducted by way of a private canal about five miles 
along the Lake Erie plateau through three storage 
reservoirs, and ends near the brow of what is known as 
the Niagara escarpment at a point not far from tho 
power-house. Between the canal and  power-house 
extends a steel penstock approximately 1,000ft. long, 
through which water comes down under a head of 
263ft. and enters four turbine wheels. Two of these are 
Riva Monneret turbines, rated at 5,000 h.p. each, and tho 
other two are of the Stilwell-Bierce type, rated at 1,500 h.p. 
each. An alternator of 2,000 kw. capacity at 2,400 volts, 
three phase, is direct-connected to each of the two larger 
turbines, and а similar alternator of 1,000 kw. in like 
manner to each of the smaller wheels. Current from the 
generators passes directly to the switchboard, and thence 
to а bank of step-up transformers on the same floor, which 
raise the voltage from 2,400 volts to 22,500 volts, at which 
potential the energy is transmitted to Hamilton, а distance 
of between 36 and 37 miles. One transmission line takes 
the direct route to the sub-station in Hamilton, and has 
a length of 35 miles; the other mounts from the power- 
house to the Lake Erie plateau, which it follows most 
of its length of 37 miles to the same sub-station. Оп 
one line, consisting of three copper conductors, glass insu- 
lators are employed, and on the other porcelain insulators. 
The sub-station at Hamilton is a large building, containing, 
besides the necessary bank of step-down transformers, 
rotary converters, a booster for the street railway, a large 
Storage battery and distribution boards for the lighting, 
stationary motor, and traction circuits. The transformers 
bring the voltage down from 22,500 three-phase to 
2,400 two-phase for light and power work. A part of 
the transmitted energy is transformed at the sub-station 
by three rotary converters, which deliver direct current 
at 500 volts for the street railway system. In addition to 
operating the entire electrical supply and street railways 
of Hamilton, the company transmits energy to a further 
distance of some seven miles to Dundas and to a suburban 
railway at Burlington, about 11 miles further on. Fifty- 
four miles of single track are included in the entire street 
railway system. At present the maximum load on the 
combined lighting, stationary motor, and traction systems 
is about 4,800 kw., or somewhat less than the capacity of 
the water-power station. We understand from our contem- 
porary that water power has been the all-important element 
in the development of the undertaking, as it has enabled 
the company to successfully meet competition by gas in the 
district it supplies. 
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SUNDERLAND ELECTRICITY WORKS. 


We are indebted to Mr. Snell, the able electrical engineer 
$o the Sunderland Corporation, for most of the accompany- 
ing notes and illustrations descriptive of the extension 
work which has been carried out under his superintendence 
at Sunderland. We had the privilege some three or four 
weeks ago of viewing this station under the guidance of 
Mr. Snell and Mr. White, the station engineer, and can 
speak very highly of the care that has been taken to 


ы. 


thoroughly think out every practical detail, and, so far as 
a cursory examination of the work was concerned, the 
whole of the apparatus installed seemed to be the very 
best of its kind. The plan of the station given herewith 
will show the general arrangements. 

Hylton-road Electricity Station.—The site of the 
pioneer Dunning-street station having been filled up, the 
Corporation of Sunderland acquired a new site of three 
acres in extent upon which a station for 20,000 h.p. will 
be ultimately erected. The site obtained is peculiarly suit- 


StOKERS MESS 


Exterior of Station, looking South, Sunderland. 


head tanks and cooling pond. Room is also provided for a 
second borehole and pump. Messrs. C. Isler and Co., of 
Bear-lane, Southwark, London, S.E., were the contractors 
for all this pumping machinery. | 
Buildings.—The first instalment of buildings was let 
to Mr. J. W. White, contractor, of Sunderland, and con- 
sisted of an engine room 169ft. by 43ft., and a boiler- 
house 169ft. by 63ft.; and also a battery-room annexed, 
71ft. by 24ft. Also fitting shop, joiners’ shop, spare gear- 
| room, messroom, lavatories, ete. This portion of the 
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building is designed to hold25,000 h.p. The chimney is 
120ft. high by 8ft. diameter, and is built square to the 
plinth and octagonally beyond. It is also lined with fire- 
brick to a height of 90ft. The chimney foundations were 
taken down to the limestone at a depth of 20ft. from the 
datum level. In the boiler-house will be noticed the 
pump-room at the back of the chimney, and symmetrical to 
the right and left batteries of boilers and opposite this (in 
the engine-room) is the condenser and hot-well pit. The 
flues are so arranged that the gases from each or both 
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Sectional Plan, Hylton-road Electricity Station, Sunderland. 


able in the way of levels for the easy delivery of coal from 
the colliery, with which the Corporation has made an agree- 
ment for the supply of coal at advantageous terms. The 
ground also has the advantage of good foundations, con- 
sisting of stiff boulder clay overlying the magnesian lime- 
stone. А further acvantage is an existing deep well, the 
shaft of which is 80ft. deep and 6ft. in diameter. А new 
111lin. borehole has been sunk into the Permian sands to а 
depth of 120ft., and a good supply of fresh water is pumped 
by means of an Isler's deep-well pump, driven by a 
“ Marshall" horizontal engine of 8 h.p. The pump ів 
designed to deliver 5,000 gallons per hour into the over- 


ranges of boilers may pass through either or both of the 
two economisers flanking the chimney or through the 
by-pass into the chimney. Provision has been made for 
coupling induced-draught fans at the base of the chimney 
between the economisers and the by-pass. Ап ash tunnel 
can be arranged when the number of boilers has increased 
во as to require the mechanical removal of the ashes. 
Overhead, self-trimming, steel-plate bunkers, fed from 
the coal viaduct on the west side of the building, 
are carried by a steel structure. The boiler blow- 
down pipes are taken to a sump outside the boiler- 
house, of ample capacity, in two compartments, 80 as to 
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enable the water to be cooled before running off into the 
sewer. ey bathroom, and messroom for the stokers 
are also provided. In the engine-room there is an ample 
pipe race at the back of the engines, and a roomy 
cable race at the east side of the engines The engine- 
house is lined to the eaves with glazed brick, and 
ventilated by clerestory windows operated by patent 
window-openers. Both engine and boiler rooms are 
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Boiler-House Equipment.—In the boiler-house pro- 
vision has been made for eight Lancashire boilers, 28ft. b 
8ft. біп. diameter, of which five are at present installed. 
These boilers were constructed by Messrs. Clayton, Son, 
and Co., of Hunslet, Leeds, and work at a pressure of 
1601ь. They are fitted with Deighton’s patent corrugated 
flues, for which the following advantage are claimed : very 
much the strongest furnace made to resist collapse; 18 per 
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Longitudinal Section of Boiler, Hylton-road Electricity Station, Sunderland. 


glazed with Helliwell’s patent glazing. The floor of the 
cable race, etc., is composed of Fawcett’s” (Messrs. Mark 
Fawcett and Co., 50, Queen Anne’s-gate, S W.) patent 
fireproof flooring, 6in. thick, on steel stanchions, and 
covered with Edwards's" (of Ruabon, Wales) red Ruabon 
tiles, lin. thick, set in cement. The battery-room is paved 
with blue Staffordshire stable bricks, and the floor above 
(through which are two ventilating shafts carried to the 
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cent. more heating surface than plain flues; as the furnace 
is so much stronger to resist collapse, the plates can be made 
much thinner, so that the heat can penetrate more quickly ; 
there is just the requisite amount of elasticity, no need to 
use extra stays ; these furnaces can be taken out of tho 
shell without disturbing the front plates, a great advantage 
when renewing furnaces; there are only five plates in 
each length of furnace for Lancashire or Cornish boilers 
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Details of Boilers, Hylton-road Electricity Station, Sunderland. 


roof) is constructed also of Fawcett’s patent fireproof | 30ft. long, against 16 plates in the ordinary plain furnace, thus 
flooring. At the north gable the design has been arranged | reducing the number of riveted joints and possibilit 


for the construction of a station superintendent engineer's 
house and committee-room. To the north of the main 
building has been constructed a mains store for the mains 
department, which will hold both heavy and light stores, 
and provides stabling for the arc lamp tower wagons. A 
lavatory with bathroom is built off the engine-room. At 
the entrance gate there is a lodge for the timekeeper. 


of 
leakages. The reason that corrugated flues have not baen 
more commonly used with Lancashire boilers, is the pro- 
hibitive price which people have had to pay for them. 
Messrs. Deightons have fitted up complete new works for this 
particular class of work, and the cost is now largely reduced. 
This section of furnace greatly helps the circulation of the 
water in boiler. These boilers are fitted with Triumph " 
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mechanical stokers and “ Hopkinson’s " fittings throughout, 


erected the steel plate bunkers. An electrical locomotive 


and are seated on “ Poulton's" seating blocks. The boilers | by the British Thomson-Houston Company is being 


are covered in a somewhat unusual manner, the partition 
wall between each pair of boilers being carried up above 
the top of the boiler shell, and the top being covered flat 
with chequer plates laid on light tee frames, the standpipes 


Interior of Pump Room, Sunderland. 


on the boilers being made additionally long to permit of 
this covering. On the boiler shells are laid blue asbestos 
mats, and these, together with the air space between them 
and the chequer-plate tops, form an exceedingly efficient 
and neat boiler covering. "There is space for two econo 
misers, one of which, by Messrs. E. Green and Sons, 
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Front of a Boiler, Sunderland Electricity Works. 


Wakefield and Manchester, consisting of 360 tubes, has 
already been fixed. The mechanical stokers and economiser 
scraper gear are driven by a 4-h.p. “Lundell” motor. 
Mention has becn made of the steel-plate and wooden 
viaduct, etc., for leading the coal from the colliery to the 
stokehole. This gantry was constructed by Messrs. 
Clayton, Sons, and Co., Limited, Hunslct, Leeds, who also 


supplied, and will be driven by a trolley wire fed from 
the tramways system for shunting the coal wagons. The 
feed pumps are by Messrs. Hall, of Peterborough, and each 
is capable of delivering 4,500 gallons of water per hour, 
against a pressure of 160lb. per square inch. Provision 
has been made for two more pumps, and the four will com- 
plete the No. 1 pump-room equipment. Above the pump- 
room are situated storage tanks, each capable of holding 
8,000 gallons, on the top of which is a water-softener by 
Mather and Platt, Limited, of Manchester, which treats 
the water by the Archbutt-Deeley process. Under the 
race, between the flue and the main wall, is situated a first 
instalment of a Harris-Anderson purifier, supplied by the 
Harris Patent Feed-Water Filter Company, Limited, 
of 73, Queen Victoria-street, London, E.C. This is 
designed to deal with the condensed steam for 2,500 h p., 
and the apparatus removes from the condensed water 
the whole of the oil present in the finely divided or 
“emulsified” condition, which is incapable of removal by 
mere filtration. This result is acoomplished by adding to 
the water minute quantities of two reagents, which by 
their interaction form a precipitate in which the oil 
particles become entangled, and can then be removed, 
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Exterior View, looking N.E., showing Coal Gantry, Sunderland. 


together with the precipitate, by filtration through a suit- 
able medium. A specia! feature of the invention is that 
the reagents are supplied to the apparatus in the solid 
form without weighing, and by a novel automatic arrange- 
ment are dissolve Eid supplied to the water as required, 
in proportion to the flow at any instant. The whole of 
the water is first led into the distributor, the function 
of which is to divide off from the total water two small 
fractions to be made into solutions. The distributor con- 
sists essentially of a turbine, made frictionless by being 
water - borne, the rotating nozzles of which discharge 
into an annular trough, and thus distribute the 
whole water evenly over the surface of the trough. 
This trough is provided with two small compart- 
ments formed by radial partitions, each of which 
receives a definite fraction of the total water. 
From these compartments independent pipes lead these 
fractions to two solutioners, each of which is charged 
with one of the solid reagents (sulphate of alumina ard 
carbonate of soda). The solutioners are deep, narrow 
vessels, divided vertically into four compartments, com- 
municating below. The substance in a wire-gauze cage 
is placed in one compartment, in contact with the water 
which fills the whole apparatus, and thus free to dissolve. 
The fraction of water from the distributor is led into the 
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second compartment, es down, and carries the solution 
into the fourth or outlet compartment and away by a spout. 
There is, therefore, а column of solution in the last com- 
partment balanced by a column of water in the second 
compartment. The level of the water column must, of 
course, be higher than the level of the column of solution, 


These solutions are then returned to the main body of the 
water and thoroughly mixed with it, when they react upon 
one another and form the precipitate which entangles the 
oil globules. The reaction takes place in the treatment 
vessel which in the Sunderland plant is а narrow tank 
provided with divisions to prevent the water taking a short 


\ Stoking Arrangement and Front of Boilers, looking South, Sunderland Electricity Works. 


and as soon as this difference of level attains a certain 
value, which is adjustable, water overflows from the second 
compartment to the third, passes down this latter, mixes 
with the outflowing solution, and keeps it at the exact 
strength ота оир to the difference of level of the 
water and solution columns. The strength of the solution 
thus made is not dependent either upon the amount of solid 
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present (provided, of course, it is sufficient), not upon the 
amount ош delivered, nor upon the temperature of the 
water, but only depends upon the setting of the apparatus. 
The only attention requisite is the recharging at intervals 
of the cages containing the substance Thus two definite 
fractions of the total water are automatically taken off and 
made into solutions of the two reagents of definite strength. 


Roiler Tops and Chimney Base, Sunderland Eleetricity Works. 


eut to the outlet. Attached to the side of the treatment 
vessel are the primary filters, compartments charged with 
а coarse filtering material, arranged in parallel. Here a 
large amount of the precipitate with the oil is detained. 
The primaries are cleaned from time to time by running a 
current of water through them in the reverse direction. 
From the primaries the water passes to the main filter, 
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which consists of à number of superposed filtering cells of 
a special medium, arranged in parallel and affording a very 
large surface. Неге the last traces of the precipitate are 
removed, and the water issues bright and entirely free from 
oil. The main filter is also cleaned by running a reverse 
stream of water through it, and by a special arrangement 
the cells are arranged in а number of sections which are 
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cleaned successively, the cleaning water being thus con- 
centrated on a small part of the total surface at a time, a 
very thorough cleaning resulting. The cost of the reagents 
is less than 24. per 1,000 gallons treated. The water, 
which leaves the condenser in a cloudy condition, after 
passing through the purifier is delivered to the reservoir 


on each boiler. The stop valves are full-way of Messrs. 
Hopkinson’s well-known make. 


Engine-Room Equipment.—tThere are at present two 
125-kw. Silvertown dynamos coupled direct to Belliss 
three-crank, triple-expansion, marine type, enclosed engines, 
running at 500 revolutions per minute; and three Silver- 


Boiler Tops, showing Economisers, Sunderland Electricity Works. 


perfectly clear and free from oil, warm and soft, without a | town four-pole dynamos, coupled direct to Belliss 500-h.p. 
trace of hardness having been added to it, and at the same | triple-expansion engines, running at 360 revolutions per 


time of a slightly alkaline character preservative of the | minute. 


The smaller dynamos are of the Silvertown 


boiler plates from corrosion without any scale-forming | four-pole K-260 type, each capable of giving a current 


properties. 
The stokehole is lit by incandescent and arc lamps. 
On a light steel platform is carried the pipe range, 
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General View of the Harris Condenser Purifier, Sunderland. 


all of which is within the boiler-house, and is easy 
accessible, only the branch pipes for the engines being 
taken into the engine-room. The main steam pipes аге 
біп. in diameter, and of welded steel; all bends aro of 
solid-drawn copper with Holden and Brooke’s steam-driers, 
complete with steam-traps, and Hopkinson’s isolated valves 


View of Distributor, Harris Condenser Purifier, Sunderland, 


of 570 amperes at from 220 to 260 volts when running at 
a speed of 500 revolutions per minute, and supplied with 
steam at 150lb. per square inch. Their armatures are of 
the slotted-core type, barrel wound, and parallel conneeted, 
the current being collected by four sets of carbon brushes. 
When tested at the engine-makers’ works the following 
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results were obtained from one of these sets—viz.: steam 
Consumption of 26'7lb. per kilowatt per hour at full load 
with a steam pressure of 150lb. per square inch and a 
vacuum of 25:9in., and at half load a steam consumption 
per kilowatt per hour with the same steam 

The maximum tem- 


of 30:25lb. 


pressure and a vacuum of 25'8in. 


steam consumption of 26:8lb. at half-load. The maximum 
rise of temperature of any of the machine after 
84 hours’ run at full load was 43deg. F. above that of the 
surrounding atmosphere. The machines are all of very 
substantial make. 

There is provision in the engine-room also for two 700-kw. 


Boiler Tops, showing Piping and Coal Bunker, Sunderland. 


perature rise of any part of the machine after a 11 hours’ 
run was 65deg. F. 

The three larger dynamos are of the Silvertown six-pole 
K-900 type, each giving an output of 1,250 amperes at 
220 to 260 volts when running at a speed of 360 revolu- 
tions per minute, and supplied with steam at 150lb. pres- 
sure per square inch. These machines also have slotted- 


Filter, Harris- Anderson Purifier, Sunderland. 


steam sets, which will be shortly installed. It is intended 
to make the 700-kw. sets hereafter the standard unit for 
the station. Opposite the switchboard, and in line with 
the pump-room and chimney, is situated the condenser 
pit. Provision has been made for three surface condensrs, 
one of which, supplied by the Mirrlees, Watson, and Yaryan 
Company, Limited, Scotland-street, Glasgow, has already 


" HJ 


» ^ 
үа А 
M ^ » 
: Wr, 


Solutioner, Harris-Anderson Purifler, Sunderland, 


core armatures, which are barrel wound and parallel con- 
nected, the current being collected by six sets of carbon 
brushes. A test of one of these sets at the engine-makers’ 
works showed a steam consumption of 24'31lb. per kilo- 
watt per hour with a steam pressure of 1501Ь. per square 
inch and а vacuum of 25in., and under similar conditions a 


a Klein's natural-draught wooden cooling tower. 


been fixed. Each set has to deal with the steam of 
2,500 h.p. The condenser pumps aro driven by a com- 
pound steam-engine. The air-pumps are of Edwards's type. 
The cireulating water is taken from an outside cooling 
pond (which holds 50,000 gallons) and on which is зои 

18 
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batch of two condensers will deal with the steam from one | positive pole an automatic cut-out, ammeter, and vertical 
half of the ultimate station, the engines being arranged | 'bus bar, and can be plugged on to either of the three bars 
equally on each side of the pit, and exhausting right and | mentioned above. On the negative pole there is a watt- 
left into the condensers. | meter, knife switch, and an overload fuse, and a vertical 
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Interior of Dynamo Room, looking North, Sunderland Electricity Works. 


Switchboard.—The switchboard is mounted slightly | 'bus bar. Each feeder has on each pole an ammeter and 
above the floor level, on a wooden parquetry, and was | long-break knife switch, and vertical bus bar, similar to the 
supplied by Mr Bertram Thomas, of Cornbrook Telegraph | dynamo bus bars. Thus each feeder can be plugged on to 
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Battery Room, Sunderland Electricity Works. 


Works, Manchester. The switchboard has the instruments | either of the main’bus bars. Magnetic blow-out fuses are fixed 
mounted on enamelled slate panels, 24in. thick, set in an | on a separate frame at the back of the switchboard. The 
iron frame, and finished off with wood moulding. There | negative panels are on the left-hand side and the positive 
are three horizontal ’bus bars, and each machine has on the | on the right-hand side of the centre panel. On this centre 
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panel are mounted dynamo voltmeters, with multi-volt- 
meter switch, booster switch, and instruments for the 
battery - - charging booster, and the battery emergency 
switches The dynamo rheostats are of the standard type, 


with revolving bandles fixed immediately in front of this 


central panel, and well under control. 


Accumulators. — Іа the battery room there are 
130 “Tudor” cells, each with a capacity of 1,680 ampere- 
hours. These can be charged or discharged by a. hand- 
regulated motor-driven booster supplied by Messrs. Bruce 
Peebles and Co, of Edinburgh. This machine is capable 
of boosting from 0 to 80 volts, and has a carrying capacity 
of 400 amperes, being the maximum working load of the 
battery under normal conditions. In addition, there is a 
heavy battery switch, which can be worked in emergency 


and when the battery i is under répair, and which is capable 
of taking the full emergency load of the battery—viz., 


800 amperes—for one hour. For milking purposes there 
is а small motor-gonerator, also supplied by Messrs. Bruce 
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among the shipyards, which are gradually throwing out 
their obsolete plant and using electrical power. The 


demand is required at some distant points, and it has 
become necessary to make immediate arrangements for the 
installation of high-tension transmission plant. Sub-etations 
will be erected in the first instance at the South Docks and 
at Monkwearmouth, each sub station being about two miles 
from the central station. These sub-stations will contain 
three-phase motor-generators, the motors being run off a 
5,500-volt circuit at 50 periods per second, and the gene- 
rators being direct-current, 220-volt, delivering into the 
low-tension network. The cables will, of course, be three- 
core, drawn into Doulton's casings, laid in concrete. At 
the station it is proposed to remove Nos. 4 and 5 dynamos 
and couple them, to motors at the sub-stations, and in 
their place to instal three-phase alternators, and to add 
two 73-kw. machines. These will generate at 5,500 volts, 
50 periods per second, and will bo “star” wound, with 
the centre point “earthed.” It is intended eventually that 
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Front View of Switchboard, Bunderland Electricity Works. 


Peebles and Co., located in a small brick compartment and 
within the battery- room, which connects with two pairs of 
trolley wires run above the central gangways between the 
rows of the celle, to which the milking leads can be 
conn 

Above the Шынар soomi is situated a machine shop, con- 
taining a 12in. lathe with Беа: sufficiently long enough to 
take the longest shaft, and the gap to take the largest 
cylinder. This is motor-driven, the motor being contained 
in a casing under the headstock ; 
lathe, shaping machine, radial drillin machine, and a tool 

inder. These were supplied by: Mr. Thos. Lunsden, of 

teshead on. Tyne. Adjoining this is а fireproof room in 
the joiners shop, which contains a band saw, circular saw, 
and grindstone. These were also supplied by Mr. T. 
Lunsden, and are driven by “Lundell” motors. There is 
also an engineers' messroom overlooking the ongine-room, 
underneath which is situated a spare gear room, and on the 
walls of which will be hung the necessary spare gear. 

A large development is taking place in the borough 


also a brassfinisher's 


the madre station shall be ане into а sub-station, the 
machines to be driven from the main station at Hylton- 


ic: buildin designs were prepared by Mr. John W. 
Lincoln, the chief draughteman (апа now on the staff of 
the British Electric Traction Company, Limited), in con- 
junction with Mr. Snell, and the supervision of the building 
and: installation by Messrs. R. J. F. Carter and Edward 
White, А.МІЕ.Е., the clerk of works and station super- 
intendent engineer respectively. The ground was first cut 
in March, 1901, ana the et load was first given on Oct. 31, 
1901, in time for last winter в load | 


Daylight Development.—The last development. in photographie 
inventions is a neat box about 14in. by Sin. by 6in., in which rolls of 
films can be developed in any room in daylight in the space of а few 


minutes, It is called the Kodak developing machine, and was shown 
last Monday upon the occasion of the opening of the magnificent, 
ited, 43, екеп.” 


rooms recently added to the premises of Kodak, 
well-road, E. б. 
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. STAITE AND PETRIE’S ELECTRIC LIGHT— 
1846-1853. 
BY J. J. FAHIE, M. I. E. E. 
( Continued from page 840.) 
On March 3, 1851, Staite laid before the committee a 


lengthy memoir from the commercial point of view, a copy 


of which occupies 13 pages of the preface to vol. 1 of his 
paper cuttings, followed by 21 pages of testimonials, etc., 
from public authorities, engineers, and others. 


The labours of the committee appear to have been 


‘brought to a close early in May, 1851, but up to Dec. 31 
following (the date at which Staite’s collection of paper 
cuttings ceases) no report was issued. However, from a 
few cuttings added many years later by his son, the Rev. 
G. H. Staite, I find the substance of the report in an 
article from the Manchester Courier of Feb. 15, 1881, as 
follows: The apparatus presented to the committee was 
by no means satisfactory. Battery power was used to 
produce the light, and the rapid consumption of the plates 
and acids at once settled the main question of cost. 
light, боо, flickered, varied in brilliancy, and was apt to go 
out, and was, therefore, uncertain in its action. The con- 
clusion come to was that in the form presented to the com- 
mittee the light: could not be advantageously adopted in 
the town. Mr. Staite then asked that investigation should 
be made of other methods he had in hand, but this the 
committee declined to do, as in their opinion the light was 
not, by the means proposed, in a condition to be brought 
gis since it could not be economically produced." 
urin 


held at Manchester, and at Rochdale, Edge Hill Tunnel, 


Miles Platting railway station, etc., and the Staite papers | 
end with accounts of a display at Worsley Hall, near 
Manchester, the seat of the Earl of Ellesmere, on the] . 
occasion of the Queen's visit, Oct. 10, 1851. “Glowing | . 
appeared in all the Manchester papers 


accounts of this event 


of the period. AN | 
Arrangements had been for some time ‘in ‘progress, 


under Mr. Staite's direction, for the exhibition of the light 
from three distinct points. Опе of these lamps said to: 
be of 5/000 (Sic. Query, 1,000) wax candle-power—a power 
never before attained in any single apparatus," was erected. 
in front of the hall, at the centre of an extensive flower 


terrace, and having between it and the hall a large 
fountain. The light was enclosed in a dioptric’ (Fresnel 
lens of! elegant design, with the object of collecting an 
projecting the rays in one broad sheet of radiance in a 
horizontal plane. Two other lamps “of -equal power,” one 
at дуа д of the terrace, were provided with reflectors, 
во ав to throw the light across the terrace and on the whole 
facade of the hall. | | 

“Tt ів scarcely possible by any written description to 
convey an adequate idea of the splendid effects produced 
by this combination. The grounds around for a con- 
siderable distance were rendered as light as day, and even 
some miles off the effects were such as to strike the 
beholders with astonishment. The flower slopes and 
shrubs appeared lighted up as by a sunbeam. The jets 
d'eaux of the fountain as seen from the hall presented 
beautiful prismatic effects, and. at times a permanent bow 
of prismatic light was seen spanning the drops as they 
diverged in their descent and were spread out by the wind 
in fan-like form. Her Majesty watched from the window 
these varying effects: with evident pleasure, and when the 
full blaze of the side lights was directed for a moment or 
two into the drawing-room the Queen was positively 
startled with surprise.’ The practical results of these 
numerous and costly demonstrations are disappointing. 

ТЬе Staite papers contain references to only two instances 
where the light was actually used. In his Ipswich lecture 
of Dec. 14, 1849, Staite saya: “ The Barge Steam Towing 
Company between London and Oxford make use of the 
light on their tug-boat ‘Enterprise,’ and are thereby 
enabled to continue their towing operations at night. 
The apparatus is fixed at the stern, enabling the helmsman 
to see the banks on either side with the greatest ease. 
The light is produced by a battery, perfluent and self- 
sustaining, in which ‘solutions of neutral salts are used for 


The 


the year 1851 many further exhibitions were 


y 


exciting the zinc instead of acid. By this means the,power 
is rendered equal, all local action is prevented,.and the 
necessity for. amalgamating the plates done away with." 
That the company were satisfied with its performance we 
learn from a letter from the secretary to Mr. Staite, dated 
Jan. 25, 1851, ordering a complete apparatus for their new 
boat. So, apparently, for over two years at, least, the 
lamps were employed on board the vessels of this company. 

hen as regards the second application, we learn from 
the Manchester Courier of Oct. 18, 1851, that Captain Laws, 
managing director of the Lancashire and Yorkshire Rail-. 
way, “impressed with the importance of the electric light 
for railway: purposés, determined that it should be fully 
and fairly submitted to, 4 practical test on that line. With 
this view a complete set of apparatus has been for some 
time completed at the works of the company, and is ready 
to go up. m 7 | 


* * * . Ф. 


The light is expected to be in permanent operation next- 
week.“ 

In 1852-55 the Liverpool Dock Board were in ‘treaty 
with Mr. Staite for the use of the light in the docks, and 
to test its applicability it was shown on several consecutive 
evenings from a temporary erection on the pier and! head 
of the Prince's Dock. | 

On Mareh 14, 1853, Staite took out & sixth and last 
patent, No. 634, for “Improvements in Electric Light 
Apparatus and Galvanic Batteries.” The preamble indi- 
‘cates œ mode of supporting and“ of gently impéllirig the 
lower or positive-eleetrode towards the negative by a float 


FIG. 6 


submerged in oil or water, instead of the over-balance 
weight with slack chain, as in the patent No. 12,772 of 
1849. This flotation plan is ingenious, and would, if 
properly applied, compensate the diminishing weight of 
the electrode more neatly: than the old slack-chain arrange- 
ment. There is a singular want of clearness and accuracy 
about the description and drawings of these improvementa. 
In fact, the letterpress is a jumble of the slow mechanical 
movement of the second patent and the ‘superseded ” 
ratchet and click of the fifth patent, only, instead of calling 
it by that name, it is here called a friction clip. The draw- 
ing, too, shows, not a friction clip, as claimed, but what is 
practically the superseded ratchet and click, and is other-. 
wise faulty. 

When we come to Mr. Petrie’s historical review, we shall 
see an explanation of this confusion. In 1849 Petrie 
designed а lamp with friction clips, the rough sketch and 
notes of which, as of all the electric light projects, were 
accessible to those interested in the business. Someone 
(hardly, we think, Mr. Staite himself), having seen these 
and thinking he understood them, tried his hand at a patent 
in Staite’s name, and this is the result. Petrie, who drafted 
the third, fourth, and fifth specifications of the series, had 
no hand in it, and, indeed, did not know of its existence 
until I drew his attention to it three years ago. 

Soon after this Mr. Staite’s health broke down under 
the worry, anxiety, and toil of eight years of experiment- 
ing, lecturing, and exploiting, and after his private fortune 
had been dissipated in the enterprise. By the end of 


*The lamp which was used, as just mentioned, with such good 
eflect in the centre of the terrace at Worsley Hall. belonged to this set. 
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1848, as he tells us in а lecture of that period, he had 
spent upwards of £5,000 “іп bringing the light to its 
present perfection," and his son adds that “he must have 
sunk at least £10,000 more in the succeeding years, for all 
of which there was no return of a pecuniary kind— nothing 
but worry, annoyances, and regrets." | 

During the summer of 1847 Mr. Staite came into contact 
with a trio of City men—Messrs. Е. Field, W. C. Evans, 
and J. Brunton, and the result was the formation of a 
syndicate for further exploiting the electric light, and 
providing funds for experiments, new patents, etc. After 
the successful displays of Potrie’s lamp in the autumn of 
1848, а company—the Patent Electric Light Company— 
was formed, and a provisional prospectus was issued and 
published in the Times of Dec. 6, 1848. The capital was 
to be £250,000 in £25 shares, and Mr. John Atwood (late 
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Andrew Lighton as one of the directors. 
was reissued about the middle of 1849, with a few verbal 
alterations and a change of solicitors’ names; but from 
first to last the enterprise was woefully mismanaged, and 
after dragging on for two or three years, the company 
fizzled out. 

Possibly the gas companies had some influence on the 
promoters, and that it was & case with them of running 
with the hare and keeping in with the hounds. We read 
in the Illustrated London News (Dec. 2, 1848) that “holders 
of gas property are suffering from a positive panic. The 
дав engineers are besieged with enquiries from all parts of 
the country, and, if we are rightly informed, works in con- 
templation have aetually been postponed to ascertain the 


the extraordinary entanglement into which Staite's financial 
friends brought the business soon made it impossible to 
exhibit the lamps within an area of 100 miles around 
London, or even to show them in the rooms of the Institu- 
tion of Civil Engineers, and without the lead of London 
he felt that all his labour in the provinces would be in 
vain. Allthis weighed heavily on his mind, and, in time, 
affected his constitution, never robust. His medical atten- 
dant, advising complete rest, ordered him to Buxton; 
whence, not obtaining the benefit desired, he was ordered 
to Caen, in Normandy. There he died early in October, 
1854, at the early age of 44, “apparently from no disease, 
but from a complete collapse of vital power.” The body 
was brought to England, and all that remains of this 
pioneer of electric lighting lies under a modest stone in 
the churchyard of Wallasey, Cheshire. 

His widow, whom he left in straightened circumstances 
(with three children), and who long survived him, received 
two grants of £100 each from the Royal Bounty Fund (the 
second in November, 1882) on the recommendations of 
Lord Palmerston and Mr. Gladstone, and “in consideration 
of her husband’s work in the development of electric 
lighting.” : 

Staite was a Bristol man, was born on April 19, 1809, 
and in early life was а partner in the business of John 
Webb and Co., iron merchants. Subsequently he appears 
to have formed a connection with Mr. Kennard, а London 
engineer, in conjunction with whom he designed, about 
1841, а rotary steam-engine on the turbine principle, with 
improved orifices for the steam-jets. The machine was 
used at the workshops of the Baker-street Bazaar, but was 
soon given up on being found to use more fuel per horse- 
power than the ordinary piston engine. It is interesting 
to note that more than 50 yeara after, the present patent 
steam-turbine on the same principle came into successful 
operation and ensured the triumph of the jet system which 
Staite had so nearly attained. а 

In 1844 Mr. Staite patented а method of obtaining 
extracts and essences, which for a time had a better 
success both operatively and pecuniarily. The method 
was based on a principle of wide application in the arts. 
Mr. Petrie applied it (some years after Staite) to various 
processes at the chemical works of Thomas Farmer. Man 
years later Sir William Siemens applied it in his well- 
known “regenerative” process of smelting; while its 
latest and ingenious application is seen in the appre 
for producing unlimited cold without evaporating liquids 

In 1850 he patented “improvements in pipes for 
smoking,” consisting of a cool recess beneath the bowl 
for the reception of the empyreumatic oil, and in the 
same year, ав we have already seen, he was full of his idea 
of an electro-caloric locomotive, which the Mining Journal 
announced “ав one of the grandest discoveries of the age in 
connection with electricity.” 

In the period between 1846 and 1848, before the electric 
light began to engross all his thoughte, he found amuse- 
ment and relaxation in literary composition of the versicle 
order. Besides a number of fugitive pieces, grave and 
gay—‘ hymns and humorous pieces — which are still in 
the possession of his family, he published (1) “ Lays and 
Legends of Normandy " (1846), many of which were set to 
music by various composers, and (2) ** Fables for Children, 
Young and Old, in Humorous Verse " (1847), а seeond and 
much enlarged edition of which was published in 1848. 

. Staite, according to Mr. Petrie, who knew him well, was 


of a weak and impressionable disposition, easily swayed by 


associates whose influence on his character and conduct waa 
not always of the best; but, generally, he was cheerful, 
simple, and affable in manner, as his lays and legends, and 
fables for children so happily testify. He was not deeply 
grounded in science, but he made up the deficiency by a 
quick, observant intelligence, and by diligent, if desultory, 
reading. This, joined to his genial and fluent speech, and 
his great ability as a lecturer, inspired confidence and 
attracted to him many friends. 

* His actual position and work,” says Mr. Petrie, “in 
regard to the electric light may be compared with that of 

aghorn in relation to the overland route to India. 
Waghorn could not engineer the railway er the Suez 


practicability of this new invention." Во this as it may, I Canal, nor could he provide the funds; but he per- 
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séveringly called the attention of others to the benefits 
of the scheme, and thereby, at length, successfully realised 
it. Staite possessed this quality, but in a higher degree. 
He was not merely an organiser—an exploiter—but with 
the quickness of genius he was able to grasp and develop, 
in some sort, a scientific idea when once suggested to him.” 
In this way the electromagnetic regulator may be said to 
be as much his as Petrie’s, or, as the latter handsomely 
puts it, “it is the joint product of their sagacity, meeting 
in unreserved communion.” And Staite, on his part, as 
handsomely acknowledged Petrie’s share in their inventions. 
“He used to tell his friends how appositely one of his 
fables—‘ The Cloud and the Sunbeam ’—symbolised the 
relation between them: the one being the needful comple- 
ment of the other—Petrie, the grave raincloud essential 
for growth from the earth, and himself the gonial sunshine 
to forward and ripen the crops.” In the fable here referred 
to a farmer is supposed to overhear the cloud and the 
sunbeam wrangling as to the value of their respective 
shares in the ripening of his corn. Then 

The farmer heard their story through, 

And said. What stupid folks be you, 

With rain alone the crops don’t thrive, 

"Tis sunshine keeps 'em all alive ; 

But if no genial showers we get, 

5 right up, for want of wet. 

To ^ot I look to bring me store, 

| So work tagether as before ! " ' 

Mr. Petrie's connection with the electric light, thoug 
not so disastrous as poor Staite's, was still very unfor- 
tunate. After years of thought and labour he found 
himself involved in serious pecuniary losses (apart from 
his share in the patents becoming worthless) while his 
connection as a civil engineer was broken by his exclusive 
attention to the electric light. The gross mismanagement 
of the financial department, and the incomprehensible 
actions of the syndicate in the matter of prohibitions and 
interdictions, made him despair of success, and he was 
thankful when the ruin was complete, so that he could 
eut the business and return to his former occupations. 
When urged, after Staite's death, to start afresh as manager 
of the scientific department, he peremptorily refused, and 
from that time until 1899, when I approached him, he 
never recurred, at least publiely, to this, for him, sad 
episode in his life. 

If ever there were men who deserved success, William 
Edwards Staite and William Petrie were such men. For 
many years they devoted their best energies to the perfect- 
ing (a8 far as was then possible) and popularising of the 
electric light, for all of which, as we have seen, there was 
no return at the time, and for which they have not even 
received that recognition from their modern and more 
fortunate imitators, or from the electrical profession 
generally, which most assuredly they deserve. 

Staite and Petrie produced, not one, but something like 
а dozen different forms of lamps and. mechanisms, which 
I make bold to say were as efficient as any of the kindred 
devices of the present day, or which could easily have 
been made so with a little practice. As Staite himself 
says in his letter to the Manchester Committee: “ Like 
all other new systems, the electric lamp only requires 
practice, and that daily experience which would be acquired 
to simplify details. Gaslight for a long period after its 
first practical. introduction to publie uses could not be 
pronounced perfect, and it took nearly 20 years to render 
that system as complete and manageable as we find it at 
the present moment, though occasional explosions and 
irregularities now take place. But it was not deemed 
necessary to postpone its introduction to the publie service 
on account of assumed or real minor difficulties, which 
nothing but experience and the working of the system 
could have overcome.” 

This is very true: so it was with the first forms of tele- 
graphs and telephones, and so it is with every new applica- 
tion of science. But Staite and Petrie, in addition to 
“minor difficulties,” had to contend with two others, 
which, in fact, were the real ones, and both of which were 
beyond their control. In the first place, as we now know, 
the use of battery power was fatal to any sort of success 
(apart altogether from tho question of cost), and in their 
day there was no other source available. 


Then, in the next place, the world was not ready for 
the new illuminant, so that more perfect and economical 
arrangements than theirs would not have succeeded. In 
1857 we had the “ Alliance” and the Holme’s magneto- 
electric machines, and the Serrin lamp (an imitation, by 
the way, of Staite and Petrie's), both adequate for practical 
purposes, and yet after а short existence they practically 
disappeared. More efficient dynamos were brought out by 
Wilde in 1865, by the Varleys in 1866, and by Siemens 
апа Wheatstone in 1867, followed a few years later 
(1870-72) by the Gramme machines; yet with these 
vastly improved means of producing strong and steady 
currents there was little progress for many years. Thus, 
according to Hippolyte Fontaine, the number of industrial 
applications of the electric light was only four in 1874, 
12 in 1875, 85 in 1876, 550 in 1877, and about 500 in 
1878, with а total illuminating power of 1,500,000 candles. 

The preface to the Staite papers, to which I have so 
often referred, ends with a few pathetic words, which are 
80 appropriate to my purpose in writing these articles that 
I may be excused for quoting them : * One hundred years 
hence, when the eloctric light shall have largely superseded 
other systems of illumination, which I feel convinced it 
must do in the end, these records of its primitive которая 
wil be read probably with lively interest. They have 
been preserved out of no feeling of vanity, but chiefly with 
the desire that authentic accounts of the triumphs of a 
great invention (great, at least, in its scope and tendency) 
should exist for reference long after the generation who 
first witnessed them shall have passed away and their 
impressions forgotten.” 

Fifty years have passed, and in the fifty that are to come 
eople are likely to see the fulfilment of this proohecy. 
Meanwhile, if I have succeeded in evoking any of this 
“lively interest” in the “primitive struggles” of the 
pioneers of a great invention, as yet only halt perfected, 
I will be gratified, for my object will have been attained. 


BRITISH ASSOCIATION. 


The annual meeting of the British Association was 
inaugurated at Belfast on Wednesday night by a general 
gathering of the members in the Grosvenor Hall to hear 
the address of the president, Prof. Dewar. The followin 
morning the mectings of the various sections were opened 
for the presentation of papers, of which we are now able to 
give а full list—at least, so far as they are of interest to 
the engineering profession. The provisional programme for 
the opening session yesterday in Section G (Engineer- 
ing) included the presidential address of Prof. John 
Perry, and a paper by Mr. Н. A. Humphrey on 
* Recent Progress in Large Gas-Engines.” At the meeting 
to-day (Friday) the Hon. C. A. Parsons will present a 
paper on The Steam-Turbine, to be followed by a report 
by the Road Traction Committee. Mr. Vaughan Cornish 
will give a paper on * Undulations Produced in a Road by 
Using Sledges," and another by Mr. J. Brown will treat of 
tbe elastic wheel. The other papers to be read at to-day's 
meeting are: The Rainfall of Ireland," by Mr. H. R. 
Mill; *Water Power in Ireland," by Mr. F. J. Dick; 
“ Direct-Reducing Levelling Staff,” by Mr. О. W. Herd- 
man; “ Exhibition Bridge Models" by Mr. Berkeley 
Н. Wyse; and “Science of the Workshops,” by Mr. 
W. Taylor. The papers to be read at Monday’s 
session include “ The Future of the Telephone in the 
United Kingdom,” by Mr. J. E. Kingsbury; “A New 
Magnetic Testing Instrument,” by Mr. F. Holden; Alloys 
of Aluminium," by Prof E. Wilson ; * Exhibition of Elec- 
trical Apparatus" by Mr. M. B. Field; and “A New 
Flashlight Lighthouse," by Mr. T. К. Wigham. The day's 
meeting will probably close with a discussion with Section L 
on the subject of the training of engineers. At Tuesday's 
session the committee on small screw gauges will present 
their report, to be followed by several more papers. Among 
these will be “The Combustion of Bituminous Coal,” by 
Mr. W. Н. Boots; “The Prevention of Smoke," by Mr. 
J. S. Raworth ; “The Solignac Boiler,” by Mr. W. H. 
Boots; “ Тһе Making of à Dynamo,” by Mr. Н. A. 
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Mavor ; “ Gas-Engine Explosions,” b 
and “Notes on Tide, Currents, and Wind Waves, by Mr. 
G. H. Kinahan Winne. This concludes the business 
programme of the Engineering Section. The general 
arrangements for Section A include a meeting of the 
Department for Astronomy and Cosmical Physics to-day 
(Friday). On Monday the section meets in three depart- 
ments — t.e., Mathematics, Physics and Astronomy, 
Meteorology and Seismology. The following day the 
proceedings of this section will be devoted to the con- 
sideration of papers on electricity and magnetism, and a 
joint discussion with Section L on a report on the teaching 
of mathematics is also arran for. Papers on General 
Physics, Heat, and Light, will be presented at 
Wednesday’s session. 

The list of papers to be read before this section includes 
the following: Report of the Electrical Standards Com- 
mittee ; “ Electrical Oscillations,” by Prof. W. B. Morton ; 
Magnetic Detectors in S Telegraphy," by Prof. E. 
Wilson; * Graphical Method of Determining the Discharge 
of а Condenser through a Variable Self-Induction," by Dr. 
Е. W. Marchant; “ Preliminary Experiments on a New 
Standard of Light,” by Mr. J. E. Petarch ; “Rotation of 
the Ether with the Earth,” by Prof. E. Trouten; Tempera- 
ture of Radiant Energy, by Dr. J. Larmor; and “ A High- 
Pressure Gauge for Artillery,” by Mr. J. E. Petavel and 
Captain Bruce Kingsmill. Prof. Trouten will describe 
his experiments on the magnetic field due to the 
motion of a charged condenser. In Section B a 
paper by Dr. Е. Clowes on The Action of Distilled 

ater on Lead” will interest electrical engineers. 
In Section E Mr. R. B. Buckley has promised a paper on 
“ Colonisation and Irrigation in British East Africa,” and а 
paper on the survey of Scottish lakes, which is being 
carried out under Sir John Murray, is also expected. Prof. 
Johnson will discuss the subject of peat, and Mr. Porter 
has & paper on the Cork valleys. Mr. Benjamin Allen's 
paper on the effect of the adoption of free trade in Ireland 
18 likely to be amongst the first papers read in Section F. 
Others will be presented by the Right Hon. Horace 
Plunkett dealing with technical instruction and industrial 
development, and by Miss Hutchings and Miss Harrison 
respectively on Factory Legislation.“ Municipal 
Trading" is the title of a paper by the Hon. R. Porter. 
Dr. W. R. Scott has one on the Position of Economics 
and the Applied Sciences in the University Training 
of Man.” “Industrial Superannuation” will be dealt 
with by Dr. Alexander, and Trusts” by Prof. Graham. 
In Section L there is a paper on “ Recent Reforms in Irish 
Education—Primary and Secondary—with a View to their 
Co-ordination,” by Dr. W. J. M. Starkie,*followed by a 
report on the “Teaching of Mathematics,” and another on 
* Conditions of Health Essential to tne Carrying on of 
Work of Instruction." 

The meeting to-day opens with a debate on “Irish 
Educational Work." The following papers will also be 
read: “Intermediate Education in Ireland Review and 
Prospect, by Mr. К. M. Jones; the “Introduction of 
Practical Instruction -into Irish National Schools,” by 
Mr. W. Mayhowe Heller, B.Sc.; “Technical Instruction 
in Relation to Industrial Development in [reland,” by the 
Right Hon. Horace Plunket; and a report on “ Teaching 
of Science in Elementary Schools.” 

On Monday the meeting will open with a debate on 
“The Training of Teachers" by Prof. Withers, Miss 
Walter, and others, followed by a paper on “ The Subjects 
to be taught as Science, and the order in which they 
should come,” by Dr. Kimmins. On Tuesday there will 
be a debate on the “ Teaching of English,” by Mr. P. T. 
Hartog, Canon Lyttleton, and others; and a joint discus- 
sion with Section G on “The Training of Engineers." 
At the concluding meeting on Wednesday the papers will 
be on “ Educational Experiments, Native Study in Urban 
and Rural Schools: Its Scope and Limitations,” by Mr. 
К. Hedger Wallace; School Museums," by Mr. J. H. 
Leonard; and University Education in Relation to the 
Study of Science as a Professional Qualification,” by Mr. 
W. M. Hartley, F.R.S. The first evening lecturo of the 
meeting will be given by Prof. J. J. Thomson to-night on 
* Daequorel Rays and Ratio-Activity." 


Mr. H. Wimperis ; 


LEGAL INTELLIGENCE. : 


MAZARRON ELECTRIC LIGHT COMPANY. 


In the Vacation Court on Wednesday, in the matter of this 
company, Mr. Robertson, on behalf of one Richard, a debenture 
holder, moved for the appointment of a receiver and manager of the: 
defendant company's business. 

Mr. G. E. Tyrell, for the company, said the plaintiff held £100 
debentures out of £5,000, and he was instructed that if the motion 
stood for a week, plaintiffs claim would be paid off. 

Mr. Robertson, for the petitioner, said the company's affairs were 
in а very unsatisfactory condition. He put in the affidavit of the 
plaintiff, who stated that ho had to sue the company as manager for 
salary, and that the judgment he obtained waa unsatisfied. 

His Lordship directed the motion to stand for a week. 


THE OVERCROWDING QUESTION AT LEEDS. 


On Friday last the Leeds stipendiary heard an interesting сазе 
involving the right of the Leeds tramway authorities to permit excess 
passengers to stand inside their cars. James Norton Newell, а tram 
conductor in the service of the Corporation, was summoned by Mr. 
John 8. Marriner, а local solicitor, for а breach of the tramway by-laws 
in this respect. Up to three months ago the conductors were not 
allowed to carry more than the regulation number, but since then 
orders have been given to them to permit eight passengers to stand 
inside during wet weather and holidays. | 

The Magistrate, in giving his decision, said it was alleged that 
officials of the local authority had deliberately directed those over 
whom they exercised control to violate the very laws of which a 
ү сору had been supplied for their instruction and guidance. 

f this were 80, it seemed to him that no language was too strong to. 
condemn the action of those who had incited —nay, directed —the men 
to commit open and flagrant breaches of the law. If such a state of 
things were to be tolerated, they should have a combination or blend 
of municipal government with municipal trading, which might then 
be aptly described as municipal chaos. His Worship bound the 
defendant in the sum of £5 to come up for judgment within six 
months, adding that if he repeated the offence he would be fined the 
full penalty. 


HUDDERSFIELD TRAMWAYS. 


At the Borough Police Court, Huddersfield, this week the chief 
constable asked leave to withdraw the summons against three offenders 
under the Corporation tramway by-laws. As reported in our last issue, 
the previous week the magistrates’ clerk held that the by-laws were 
inoperative, and the cases were adjourned in order that the town clerk 
might be consulted, and, if deemed necessary, attend and argue the 
question of law. The chief constable now stated that the town clerk 
was away, and as the charges were not of great moment he would, . 
with the permission of the bench, withdraw them. In the event of 
any other similar cases arising he would consult the town clerk before 
taking proceedings. The application was granted. 


FORTHCOMING EVENTS. 


SATURDAY, SEPT. 13. 


Association of Municipal and County Engineers.— Meeting at 
Shipley. 


The following fixtures for meetings have also been made: 
Municipal and County Engineers.— District meetings. Midland: 
Sept. 27, West Bromwich. Eastern: Oct. 25, King's Lynn. 
Home : September or October, Aldershot. Р " 
Institution of Heating and Ventilating Engineers.—Scpt. 23, 
autumn meeting, Birmingham. Sept. 24, excursion to Warwick 
and Stratford-on-Avop. 


NEW COMPANIES REGISTERED. 


William Ryder, Limited.—Capital, £25,000. Objects: to acquire 
and carry on the business of William Ryder, Beehive Works, Folds- 
road, Bolton, Lancashire, as electrical engineers, ctc. 

Western Electric Railways Company, Limited.—Capital, 
£120,000. Oljects: to construct and maintain any rail or tram or 
light railways, whether underground, overhead, or otherwise, and 
whether worked by steam, electrical, or horse traction, etc. 


APPOINTMENTS VACANT. 


Switchboard Attendant, Eccles Corporation Electricity Works, 
£62 per annum, Sept. 31. Particulars may be obtained from the 
Town Clerk, Town Hall, Eccles. 

Various, Tonbridge Urban District Council, Sept. 22. Full 
е с can be obtained from Mr. J. A. B. Horsley, engineer, 

lectricity Works, Tonbridge. 

Foreman, Hackney Borough Council Electricity Works, Sept. 19. 
Particulars may be obtained trom the Borough Electrical Enginccr, 
Milltields-road, Clapton. 
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THE BRITISH ASSOCIATION. 


It is inevitable that the minds of those whose memories 
go back to the last meeting of the British Association at 
Belfast should make mental comparison between then 
and now. The president (Prof. Dewar), in his address, 
tacitly acknowledges this, and, strong in the knowledge 
that what he has to say will command admiring attention, 
does not hesitate to refer at some length to the presidential 
address delivered by Tyndall to the association at Belfast 
twenty-eight years ago. It is, indeed, singular that the 
world learns its lessons slowly, but it needs the trumpet 
note of a Tyndall to hurry its pace, and we have no doubt 
that the commotion caused by the former presidential 
address brought about a broad-mindedness and toleration 
in those who were eompelled to think about it that 
could have been brought about in no other way. Prof. 
Dewar has not followed in the footsteps of his great 
predecessor, but has forsworn metaphysical problems to 
give а most charming and complete monograph upon 
“cold.” This is the direction in which ho has specialised, 
and his discoveries and results have gratified and 
astonished the scientific world. His goal is to obtain a 
temperature 273deg. below the temperature of freezing 
water—a temperature understood to be the zero tompera- 
ture of this universe. The history of cold and the 
absolute zero, is it not written in this address how 
oxperimentalists from the tfme of Bacon and Boyle 
have worked and obtained results, from which came 
deductions, mathematical equations, and further results, 
till in the attempt to liquefy helium it must have 
touched a temperature of 9deg. or 10deg. for a short 
time without showing any signs of liquefaction, so that 
science ‘can claim to have gone as far as 262deg. or 
263deg. out of the 273deg. required below the freezing 
point of water to reach absolute zero. Reference was 
made in the concluding portion of the address to a long 
series of experiments made in conjunction with Prof. 
Fleming on the electric and magnetic properties of bodies 
at low temperatures. The investigations have shown 
that electric conductivity in pure metals varics almost 
inversely as the absolute temperature down to minus 
200deg., but this law does not seem to hold good at 
still lower temperatures, and the observations appcar 
“to point to an ultimate finite resistance.” At the 
temperature of the boiling point of hydrogen, copper has 
only 1 per cent.; gold and platinum, 3 per cent.; and 
silver, 4 per cent. of the resistance they possessed at zero C. 
What a revolution would be formed in electric engineering 
work if the temperature of the conductors could be cheaply 
reduced and maintained at such low temperatures, as they 
would become almost perfect conductors with scarcely any 
resistance. But the application of the results of experi- 
mental work was beyond the scope of Prof. Dewar's address. 
He nointed out what great strides had been taken, stating 
briefly the results obtained, leaving the practical world to 
work out tho utility. Prof. Dewar summarises these investi- 
gations as follows: The study of dielectric constants at low 
temperatures has resulted in the discovery of some interest- 
ing facts. A fundamental deduction from Max well's theory 
is that the square of the refractive index of a body should 
be the same number as its dielectric constant. So far, 
however, from this being the caso generally, the exceptions 
are far more numerous than the coincidences. It has been 
shown in the case of many substances, such as ice and glass, 
that an increase in the frequency of the alternating E.M.F. 
resultsina reduction of the dielectric constant to a value more 
consistent with Maxwell’s law. By experiments upon man у 
substances it is shown that even a moderate increase of 
frequency brings the large dielectric constant to values quite 
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near to that required by Maxwell's law. It was thus shown 
that low temperature has the same effect as high frequency 
in annulling the abnormal dieléctric values. The exact 
measurement of the dielectric constant of liquid oxygen as 
well ‚аз its magnetic permeability, combined with tho 
Optical determination of the refractive index, showed that 
liquid oxygen strictly obeys Maxwell's electro-optic law, 
even at very low clectric frequencies. In magnetic 
work: the result of greatest value is tho proof that 
magnetic susceptibility varies inversely as the absolute 
temperature. This shows that the magnetisation of para- 
шары bodigs,is an affair of orientation of molecules, 
and it suggests that at tho absolute zero all the feebly 
paramagnetic bodies will be strongly magnetic. Tho 
diamagnetism of bismuth was found to be increased at 
low temperatures. The magnetic moment of a steel 
magnet is temporarily increased by cooling in liquid air, 
but the increase seems» to have reached a limit, because 
on further cooling to the temperature, of. liquid hydrogen 
hardly any further change was observed. The: study of 
the thermo-electric relations of the metals at low tempera- 
tures resulted in a great. extension of the well-known Tait 
thermo-electric diagram. Tait found that the thermo- 
electric power of the metals could be expressed by a 
linear function of the absolute temperature, but at the 
extreme range of temperature now under consideration 
this law was found not to hold generally; and, 
further, it appeared that many abrupt electric changes 
take place, which originate. probably from specific 
molecular changes occurring in the metal. The thermo- 
electric neutral. points of certain metals, such as 
lead and gold, which are located about or below the 
boiling point of hydrogen, have been found to be a con- 
venient means of defining specific temperatures in this 
exceptional part of the scale.” We would like to direct 
attention to the president’s remarks on the “ endowment 
of education,” but must forbear except to say how fully 
we agrce with him in estimating the value of the scientific 
work carried out.at the Royal Institution during the past 
century. It is an cvor-present trouble with us, however, 
to be compelled to recognise tho ignorance of thoso who 
should teach—not the masters and mistresses in our 
schools—but tho writers in the daily papers, whose notes 
and articles aro read by an ever-incroasing number of 
readers, and who propagate tho grosscst errors, which all tho 
teaching of tho school is incapable of counteracting. 


CORRESPONDENCE. 


„One man’s word is no man’s word, 
Justice needs that both be heard.” 


STEAM TURBINES. 


Sin, In reply to a letter on this question in your last 
week's issue, the most recent book on this subject is one 
by Mr. lt. M. Neilson, published by Longmans and Co, 
tho price being 73 6d. This will probably give your 
correspondent all the information he rcquires.— Yours, etc., 


A W ORKER. 


THE CITY AND SURREY ELECTRIC RAILWAY 
| COMPANY, LIMITED. 


SIR, —At a meeting of the above-named company held 
on Aug. 8 last, we were asked whether we would join 
the -Board of the National Electric Traction Company, 
Limited, with which it was proposed to amalgamate. We 
bave consequently endeavoured to obtain as much infor- 
mation as possible as to the position and prospects of both 
companies, but the situation as disclosed by the materials 
which have been furnished does- not, in our opinion, justify 
us in accepting office. The National Electric Traction 


Company, Limited, has been officially informed ‘of our 
decision; but as we have failed to obtain any list of 
applicants for shares of the City and Surrey Company, we 
trust that you will insert this letter, as we have no other 
means of carrying our decision to them —Yours, etc., 
A S. P. BRAUN. ` 
(Signed) S T. HOLMES. 
A. HOWELL. ' 


REVIEWS. 


Electric Power Transmission. Third edition, revised and 
enlarged. By Lovis BELL, Ph.D. Published by Electrical 
World and Engineer, New York. 

According to the preface, this book is “designed. to set 
forth in the simplest possible manner the fundamental 
facts concerning present practice in electrical power trans 
mission.” While, therefore, this volume does not contain 
constructional details of transmission apparatus, it is, 
nevertheless, a book to. be consulted as giving a general 
account of the subject of which it treats. The work has 
a distinctly American character. For example, take this 
from the preface to the third edition: “ Each upward step 
in working voltage has lessened the uncertainty that veils 
the upper limit of commercial practice, and to-day the 
engineer who confines himself to 10,000 volts in a trans- 
mission of 15 or 20 miles may fairly be regarded as ultra- 
conservative.” We must wait for the electrification of 
our main-line railways before classifying ourselves 
according to Dr. Bell’s ideas. The author first deals 
with some elementary principles regarding forms of 
energy, electromagnetic induction, etc. Тһе general 
conditions relating to power transmission by ropes 
water, compressed air, and gas are touched on, an 
these are ор with electrical transmission, to the 
advantage of the latter. The author concludes that for 
a straight-away transmission of a few miles of, say, 500 kw. 
and upwards (at 10,000 to 12,000 volts) one may fairly 
expect to get at full load as much as 94 per cent. from 
generator and motor, and perhaps 98 per cent from the 
line, giving a total efficiency of 0:04 x 0:04 х 0:08 = 0:866 
at full load. Is it not high time that an international 
symbolism was settled for electrical units? The author 
does not err greatly in this respect, but he does use I to 
mean “inductance ” оѓ “ reactance,” whereas its most usual 
meaning is in connection with “current.” Why not use 
Ly for “reactance,” and Г, I, and i for maximum 
„R. M. S.“ and “instantaneous” values of tho current 
respectively. The terms “capacity -impedanco " and 
“negative reactance” are mentioned, and the author 
immediately states that this quantity is often termed 
* condensance." This latter is a good term, being 
analogous with “resistance” and “‘ reactance,” but it is a 
pity to multiply names. On p. 107 an overhead line ів 
mentioned having a cross-section of about 300,00Gecm. (sic), 
a sufficiently formidable conductor from the intelligent 
foreigner's point of view, who might think that cm.“ was 
а misprint for “ cm.?.” 

A description is given in Chapter V. of transmission by 
alternating currents, and this system is compared with 
high - tension direct-current transmission. Synchronous 
and induction motors are dealt with generally, and 
diagrams of connections, photographs of the appearance of 
some of these ty pes, and performance curves arc reproduced. 
Under the heading Current Reorganisers," an account is 
given of commutators, motor-generators, rotary converters, 
and rectifiers, together with photographic plates illustrating 
these machines. In this book of 625 pages, only about. 33 
are devoted to engines and boilers, but then tho title of 
the book does not necessarily include ** generation." Various 
forms of water-turbines, waterwheel governors, and the 
methods of computing the flow of water are described. 
The author considers also “The Line," Line Construc- 
tion,” Centres of Distribution,, The Commercial 
Problem,” High- Voltage Transmission.“ Under the 
latter heading a photograph is given showing a high- 
tension transmission pole carrying three bare overhead 
wires at a height of about 40ft. above the ground. 
The particular pole is “near the basin of the Great 
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Salt Lake, where the dust is of a strongly saline character. 
The salt gets distributed not only. on the insulators, 
but on the cross-arms, pins, and poles, and is sufficient 
not only to ensure leakage, but to cause actual arcs to 
break out between wiro and wire. Such ares quickly 
dissipate themselves, but whilst they last the phenomenon 
is little short of terrific.” An interesting table is given at 
the end of the book of 88 different power installations in 
the United States Canada, and Mexico, working at or 
above 10,000 volts. · Of these, 46 per cent. are three-phase 
60 ~~, and 22 per cent. are two-phase 60 ~~. There 
are also two at 25 . (one being Niagara), two at 50 — CL, 
and one at 133 —. The remainder are at various 
frequencies from 29 to 66 —. With regard to voltage, 
56 per cent. of the stations run at from 10,000 to 12,000 
volts, and about 26 per cent. run at from 12,000 to 20,000 
volts. Six run at from 30,000 to 40,000 volts, one runs at 
50,000 volts, and two at 60,000 volta. К.Р. 


4 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jive shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


515. Two two-phase similar machines in parallel are supplying 
amperes each phase external load, and they share the load 
T on one phase, but one machine takes 28 amperes and the 
other 22 amperes on the second phase. Why is this ?—L. R. 
516. Which is the best way of coupling circuits on a three. phase 
system — star or mesh? Explain advantages or disadvantages of 

one system over tho other.—A. B. C. | 


ANSWERS. 


Question No. 509. —An air-pump driven by an electric motor has to 
maintain in an air-chamber a pressure of not less than 601}. 
nor more than 80lb. per square inch. At present the motor 
is stopped and started according to the reading of the pressure 
gauge, which entails frequent attention. Is there any method of 
automatically controlling the pump ? 


[The following is а selection of the numerous answers to 
Question No. 509. We leave it to the enquirer to pick 
out the arrangement best suited to his particular case.— 
Ер. E. E.] 


Answer to No. 509 (awarded 78. 6d.).— There are 
various ways of stopping and starting an air- pump motor 
automatically, so that the pressure in the air-chamber is 
not less than 60lb. пог more than 80lb. per square inch. 
The motor should be controlled by an automatic, slow- 
moving, many-way resistance switch, which will control the 
motor without the need of an attendant. One switch suit- 
able for this purpose is made by Messrs. Коу:е, Limited, 
Manchester. This type of switch is now in use for the hot- 
well at Tynemouth electric power station. 

_Fig. 1 shows the arrangement of a reversing switch, and 
a single-way switch suitable for pump work is practically 
the same. A rope wheel, about 15in. diameter, is fixed at 
one end of а shaft, which passes into the switch. On the 
same shaft a crank and crank-pin are keyed ; this crank-pin 
drives the top barrel through a spring box. This barrel 
is made up of two distinct pieces, one positive and one 
negative. Each piece consists of a brass tube mounted on 
the centre spindle and insulated therefrom. On the tube 
are mounted two contacts (not three as shown), one for 
the main and one for tho armature and shunt. Fixed on 
the cast-iron base and insulated from it are four finger 


contacts, similar in construction to those used on tram- 
way controllers, one finger for each contact on the 
barrel. At the other end to the pulley a sprocket 
wheel is fixed, so that the top barrel is either in 
the off or on position, and it is impossible for it to 
remain in an intermediate position. On the lower base 
another barrel is mounted, having 10 contacts. On the 
centre spindle of this barrel a small pinion is fixed ; this 
pinion gears into a rack, on which a weight is mounted. 
A piston working in a dash-pot filled with oil is connected 
to the lower portion of tho rack. Оп the under side of 
the top base a ratchet coil is fixed, which is in series with 
the shunt of the motor. The core of the coil gears 
into а wheel fixed on the lower spindle. "Twenty 
finger contacts are mounted on the bottom base and 
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insulated from it. These contacts are connected to the 
resistance, which is separate. The top barrel is moved 
round by the rope wheel, making the circuit through the 
armature and field. The shunt circuit being closed, the 
core in the ratchet is lifted up, and that allows the weight 
on the rack to move the rack down, and so turns tho 
bottom barrel round, cutting the resistance out of circuit ; 
tho dash-pot preventing the barrel from moving round too 
quickly. | | 


Fic. 2. 


Fig. 2 shows the general arrangement of the gear for 
working the pump switch; A, small piston; B, cylinder 
which is mounted on a piece of lin. wrought plate; С, 
soapstone packing for piston; D, gland nut; Ё, eye on 
end of piston for rope pulley ; F, rope pulley ; G, stud 
for fixing опо end of rope; Н, pipe from air-pump ; 
I, weight to counterbalance action of piston; К, switch 
pulley. The weight, I, tends to pull round the switch 
into the “оп” position, so that when the pressure falls 
the motor is switched on. With an increase of pressure 
the. piston counterbalances the weight and moves round 
the switch into the “off” position. By this means an 
attendant is not required, except for starting in the morning 
and for closing down at night. When the pump is not 
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required the switch wheel, К, is locked in the “ off” 
position by pushing the pin, L, through the wheel into the 


et o CoA < 


TPMT OR 


Fic. 3. 


switch frame. Fig. 5 shows tho arrangement of connections 
for the switch and resistance.—C. G. 


Answer to No. 509 (awarded 7s. 6d.).—The motor 
driving an air-pump can be automatically controlled by 
the following means: C is a cylinder about 4in. diameter, 
in which works a cup leather bucket or plunger, P, air 
pressure being admitted by means of a small pipe to. the 
under side of the plunger, which acts by means of a con- 
necting rod on a lever, /, to which is attached a spring 
balance with adjusting screw, S, and a rod, ö, to which is 
bolted the plate, p; p should be secured into a separate 
flange with a set pin, the whole being insulated from the 
rod, 5, by porcelain insulators, so that the plate, p, 
can be easily renewed. I is a bent iron bar insulated 
from casing, 2, which contains a solution of water 
and soda made to suitable density.. Tho bracket, X, is 


insulated from casing, Z. T and T! are terminals con- 
nected to p and I. As the air pressure under plunger, P, 
fall, the spring, s, pulls down lever, /, and lowers the 
plate, p, into the liquid, completing the circuit and starting 
the motor; if the pressure is not high enough to overcome 
the spring, the plate is lowered still further into the liquid, 
decreasing the resistance to the current and speeding up 
the motor. When the plate, р, and the bent iron, I, are 
in contact, the air pressure is low and the motor making 
its highest speed. Ав the air pressure increases the 
reverse action takes place, until the plate is withdrawn 
from the liquid, and the motor stops. If a liquid startin 
resistance is objected to, the same object could be obtained 
by means of a lever connected. directly to an ordinary 
metallic regulating switch, which would be acted upon by 
the.air pressure and regulated by the spring balance in 
precisely the same manner as the liquid controller. 


Now, the piston in D has got pressed u 
rod presses against the catch, H, and releases the rheostat 


The liquid switch is the best for the purpose, as the 
speed of the motor can be regulated to а nicety by varying 
the level of the water, and, moreover, there are no metallic 
contacts to burn and cause the switch to “stick.” On 


Fic. 2 


starting up, with no air pressure, of course the spring 
balance would have to be slacked back and the lover lifted 
before the D.P. switch was put in.—T. R. O. 


Answer to No. 509 (awarded 7s. 6d.).—I think this end 
may be accomplished in three ways—viz: 

1. By always letting the motor run at full speed pump- 
ing air into the air-chamber and having a release valve 
on this working at 80lb., or a little earlier if thought advis- 
able. Any type of ordinary boiler safety valve would 
answer this purpose very well. This method would answer, 
and has the fact of there being scarcely. any mechanism in 
it, but then there is the fact that the motor must always run 
and waste power when air-chamber valve is blowing off, 
and it also has the disadvantage that the pressure in the 
air-chamber will not be constant, though nearly so. Tho 
pressure in the air-chamber will usually be nearly 8010. 
per square inch. Tkere should be no chance of the 
pressure getting below 60lb., however, if the motor acts 
satisfactorily now. 

2. By having an arrangement to stop motor when 
pressure gets above 80lb., and also to start motor when it 
gets below 601b. This is considerably more complicated, 


í Bus BARS 


Oe 
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and necessitates the use of another small motor. Fig. 1 


represents the necessary connections and apparatus to 
obtain this end, where A represents air-chamber ; B, motor 


driving air-pump ; C, starting rheostat for same; D, high- 


pressure release working at 80lb.; E, low-pressure contact 


maker working at 60lb.; Е, small motor driving worm gearing 
moving rheostat bandle round ; G, main switch on positivo 
side; H, catch to hold rheostat arm; I, spring to keep catch in 
position ; J and К, starting motor contact pin. The action 
1s this: Let us suppose that the air-pump has been working, 
and the pressure in the air chamber, A, has reached 80lb. 
so far that the 


arm, L, which is pulled back over the contacts by the 
spring, M, and so breaks the air-pump motor circuit. The 
spring, I, pulls back the pawl, H, till this comes against 
the starting motor contact pin, J. D and E could be com- 
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bined, but I think it better separate. Now, in time the 
pressure in A will fall until it gets to 60lb., when the 
piston in E will be released, so that the rod will pull its 
arm on to contact К. Now, both the starting contacts, 
J and К, are closed, and the motor, F, will start. This is 
а series motor, so as to have a big starting torque, and 
drives through worm or other gearing the rheostat arm, L, 
which starts up the air-pump motor. When the motor gets 
to full speed and the rheostat arm to the last contact, the 
pawl, Н, catches it, at the same time breaking the starting 
motor circuit at J. In time, as the pressure in the air- 
chamber increases, the contact at K will also be broken, as 
the piston in E gets forced up against its opposing spring. 


—— ш». е 
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This system has the advantage over that described before 
in that the motor is not always running, but then the 
pressure will not nearly be so constant, and this is far 
more complicated ; but all that is to be done to start up 
after a stop is to close switch G. 

3. In the third system the idea in E (Fig. 1) is further 
developed. The action is thus: The spring in B is set so 
that the rheostat arm, C, is about in the middle of the 
contacts when the pressure is 70lb. Now, if this increases, 
D gets pushed up, and C comes round over contacts, putting 
in more resistance in motor circuit, and so reducing its 
speed, and vice vers. The advantage of this system is that 
an approximately constant air pressure is obtained, but 
then the motor is always running, and also there will be 
trouble due to sparking at the contacts. This can, how- 
ever, be avoided considerably by having a lot of these with 
very little differences of resistance between. On the whole 
I think I should advise F. W.” to try system 1, as this is 
the least complicated, has a low initial cost, and keeps 
the pressure fairly constant at the higher limit.— E. R. 
ALEXANDER. 


Answer to No. 509 (awarded 7. od.). — This may be done 
by a starting switch actuated by means of a solenoid 
(Fig. 1) To the iron plunger is fastened a brass piston 
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working in а dash-pot ; the piston should be made a slack 
fit and the pot partly filled with oil. The down stroke, 
starting the motor, will then be made slowly, the helical 
spring pulling switch quickly on the off position when 
motor is to be stopped. To energise solenoid when pressure 
in air-chamber falls to 60lb., a fitting, as per Fig. 1, would 


answer the purpose. It is fastened to side of air-chamber ; 
one end has an airtight piston, the other end works 
against a helical spring that can be adjusted by screw 
and lock nut. As shown, pressure is 60lb., and lever is 
pulled over to start motor; on pressure rising to any 
desired amount, piston would be forced outwards and the 
other stop move lever; tension spring, T, would then give & 
quick break. | 


Fic. 2. 


An alternative method (Fig. 2) would be to have two 
Leclanché cells, one pole to be connected to body of gauge, 
the other through two electromagnets to insulated pins 
60 and 80 respectively. These electromagnets will then 
be in circuit alternately as pointer of gauge reads 60lb. or 
80lb. It will be seen that catch holds lever, so that 
circuit is made by means of а U piece of copper in 
the two mercury-cups, when catch is pulled to one side 
(at 801b.) rocking lever moves by gravity and breaks 
circuit. а and b are lettered for same wires in both 
sketches.—M. M. 


Answer to No. 509 (awarded 7s. 6d.).—An arrangement 
for automatically controlling an electric motor driving an 
air compressor, во as to keep the pressure between 60lb. 
and 801. per square inch, is shown in Fig. 1. А spring or 
weight-loaded piston (shown in detail in Fig. 2) rises and 
falls according to the pressure in the receiver. On its 
downward journey, when the pressure is falling, it carries 
with it the operating lever, which in turn engages with the 
weighted lever, А, and as the piston nears the bottom 


& —- -~ — = — — 24214 A— 


the weighted lever falls over to the right, and completes 
the circuit of the solenoid-controlled main switch, B, this 
switches on current to the motor with all resistance in the 
armature circuit and also energises the solenoid, C, which 
gradually draws up the switch arm, D, cutting out the 
serjes resistance slowly as the motor comes up to speed. 
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A dash- pot; E, counteracts on the pull of the solenoid, C, 
во as to rendering the cutting out of the resistance being 
done slowly. Now, as the compressor brings the pressure 
in the receiver up to about 80lb., the piston rises and 
throws the weighted lever, A, over to the left, which 
breaks the circuit of solenoid, B, and this cuts off current 
from the motor and solenoid, C, which allows the switch 


arm, D, to fall and cut in the series resistance ready for 
restarting the motor. I have seen a similar apparatus to 
the above working, and I believe it was supplied by the 
Sturtevant Engineering Company, of London.—P. C. 


Answer’ to No. 509 (awarded 78. 6d.).—There are a 
number of devices which could be employed to automati- 
cally operate the air-pump. The method described here- 
with would serve as an efficient controller. The action is 
as follows: In the position shown іп the accompanying 
sketch the motor and compressor are at a standstill, and the 
reading of the pressure gauge, which is connected to the 
air-chamber, is about 65lb. per square inch. As soon as, 
by reason of a further decrease of the pressure in the air- 
versel, the minimum contact of the gauge, M, is closed, 
and the electromagnet, G, excited. Tho armature of this 
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magnet, it will be seen, is made so as to act as a catch for 
arm A, and as soon as G attracts it, arm А is free. А 
spiral spring, L L, such as are used on ordinary starting 
switches, operates on the arm А, and is fixed between 
arms А‹апа B. By reason of this spring, then, as soon 
as the arm А is released, contact № is interrupted, and 


contact О closed. Аё tho same time the valve, V, which 
is attached to arm А is turned through 90deg. When 
the valve occupies the position as in the sketch, direct com- 
munieation is established between the air-chamber through 
pipes, D and К, and cylinder, С; but when the valve is 
turned through 90deg., D is cut off and communication made 
between the cylinders and exhaust pipe, E. The cylinder, 
C, being cut off from the air chamber, and opened to exhaust 
through pipe Е, the piston in C falls downwards, with a 
speed regulated at convenience by valve R and weight, Z. 
By the descent of the piston the liquid starting resistance 
is actuated, and motor, P, and the compressor are put in 
action. Thus air is being forced into the air- chamber, and 
the pressure in same gradually increases until the maximum 
contact at the pressure gauge is closed. By reason of this 
contact being closed, another magnet, H, is excited, the 
armature of which is exactly the same, and performs the 
same functions as the armature of magnet G. When the 
magnet Н attracts its armature, arm A is again liberated, 
and by reason of spring, L L, it is being forced upwards. 
The action of spring, 1 L, is as follows: one end is con- 
nected to arm A and one end to arm B, and when in the 
position as shown in sketch tends to force A downwards. 
This it does as soon as the magnet G attracts its armature. 
Now, we have seen that when the arm A is at O, the 
cylinder is opened to exhaust, and the piston falls. In 
falling, besides actuating the resistance, it moves arm B 
downwards. This movement of B causes the spring to be 
stretched in the opposite direction, and it will now force 
А in an upward direction as soon as the arm is released. 
In this way, then, as soon as magnet Н attracts 
its armature, arm А is forced upwards and restored 
to the position as shown in sketch. At the same 
time valve, V, is reversed, and cuts off exhaust, E, and 
once more restores communication between the air-chamber 
and cylinder, C, by means of pipes, D and K. The inrush 
of air quickly raises the piston in С, which pulls the 
starting gear out of action, at the same time raising arm В, 
and so winding the spring up ready to force the arm A 
down as soon a8 the minimum contact is closed. In this 
manner the motor is automatically controlled. . By 
arranging movable contacts on the pressure gauge, any 
variations of the maximum or minimum pressures could be 
obtained. 

An important consideration in connection with this 
arrangement is the absence of sparking at the contacts 
on M. For suppose the needle to close the minimum- 
contact magnet, G, is excited, and arm A forced to O. 
Now, as soon as A leaves N the circuit of magnet G is 
broken by reason of the contacts at N being separate. 
Consequently, when the needle leaves the contact owing to 
increased pressure, the circuit of which that is a part 
being broken beforehand by the arm A there is no spark.— 
W.F.S 


Answer to No. 509 (awarded 78. 6d.).—There are several 
methods of automatically controlling motors that could be 
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applied in the case mentioned in the question. Fig. 1 shows 
about the best and most suitable of these. It consists of 
an automatic motor starting switch and a small quick-break 
knife switch, which is opened and closed by the variation 
of the pressure of air in the bottom of the cylinder, s, that 
is connected to the air-chamber by a suitable pipe. The 
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cylinder, s, is fitted with a spring in its upper part that 
presses а piston down against the air pressure in much the 
same way as a steam-engine indicator works. To this 
piston is fixed a rod, т, that projects through the upper 


cover of the cylinder, and that opens and closes the small 


knife switch by pressing one of the discs, d, and d, 
against the vulcanite ball that is screwed to an 
extension of the switch arm. . The position of the 


discs on the rod.is adjusted to close the switch when 


the minimum pressure is reached, and to open it when the 
maximum pressure has been attained. When the switch 


is closed it completes the circuit to the coil, f, of the 
starting switch, allowing the current from the mains to 


circulate р it; this coil draws down ап iron соге 
that is attached to the switch arm, Л, which it draws over 


a series of- contacts, and thereby cuts. out resistance from 
the motor circuit. . This cutting out.of resistance must, of: 
course, be done slowly, to allow the motor to gain: speed: 
gradually ; hence the necessity of the.cil dash-pot under the 


coil, f, the piston of which is, connected .to. the iron core 
by a brass rod. As soon as the air. pressure reaches its 
maximum the small knife switch is opened, then the start- 
ing switch arm, being.no.longer held on by the coil, f, is 
pulled off by a spring, thus stopping the motor.—A. J., 
SWANS KA. ' ЄЗ Lb ас 


Answer to No. 509 (awarded -7s.6d.).—There are many 


comparatively easy methods of automatically starting апа: |... 
stopping the air-pump motor so as to'keep the variation’ 


of pressure in the air-chamber within any givem reasonable 
; z : "a И ’ i И DA 
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limits Perhaps, one of the best is by taking advantago of 


the deflection of a spring which is acted on by a piston in |: 
direct communication: with. the ajr-chamber., The rough | 
sketch given shows the principle of this method fairly |. 


clearly, so that very few words of explanation are necessary. 
A is а piston about 2in. in diameter, which is acted: upon 


by the air pressure: on ita under side. Any movement due 
to this is opposed by the spring, B, which is of such a 


strength that the vertical movement of the pawl,” C, for 
the required range of pressure —i. e., 60lb. to 80lb.—is 
about that shown in the sketch, ог. a little less than the 
distance between the two levers, Dand E. The cylindrical 
space on top of the piston is left open to the atmosphere, 
so that any air which leaks past the piston may not tend 
to set up a back pressure. The lever D has attached 
to it, but insulated from it, the switch arm, F, which 
slides over a series of contacts in the usual way. In 
order that the pawl, C, may come gently into action, it is 
allowed a small amount of play between two stops, and is kept 
central by means of a spring, G, as shown in sketch. The 
sketch shows the motor stopped. The pressure in the 
air-chamber will be somewhere between the two limits. 
Suppose the pressure falls to 60lb. The spring B will 
then extend, and the paw! will come into contact with the 
lever D, shift the switch off the dead contact, and complete 
the motor circuit through the starting resistances, gradually 
cutting the latter out. The switchgear will then assume 
the position shown by the dotted lines, and the motor will 
be running at its full speed. If, now, the pressure in the 
chamber rises to about 801b., the paw! will come into contact 
with the lever E and gradually shut the motor down. The 
motor will then remain at reat until the pressure drops down 
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to 60 again. This apparatus can be easily regulated for. 
any range of pressures by simply varying the distance 
bd the two levers D and Е and the strength of the 
spring B. | | 

Another method of automatically controlling the motor ` 
would be to actuate the starting switch by а solenoid 
pulling against a spring. This solenoid would be excited 
rom a relay off the mains. The relay could be worked 
by a dry cell, the current flowing whenever the needle on 
pressure gauge made contact with a small pin or brush 
fixed on the dial of the instrument but insulated from it. 
This method is, however, rather more complicated than 
the one described above, and it is also, I should think, not 
quite so reliable in working.—T. SQUARE. 


Answer to No. 509 (awarded 5s.).—In such a case I have 
used tho following disposition (Fig. 1): A is a cylinder. 


+ 


pressed air from thb arr- chamber by the 
pipe, a; B, а b ros іп: this cylinder, connected to the 
rheostat arm, D,. by the connecting rod, ©; a spring, E, 
pulls always this arm from left to right. When there is 
no pressure in the air-chamber, or the pressure is under 
601}. per square inch, the spring keeps the rheostat arm 
| on the right side, and the motor runs at full speed. When 


| the pressure increases, the piston. begiijs to move from right 
| to left, and во thé rheostat arm and tho motor speed down, 
(ЧП, when the pressure is 80lb., the arm is on the left end 


| and the motor stops. It is very easy to calculate the size 
of the cylinder and of tho spring. In Fig. 2 tho spring is 
i к | ШР | ! 


supplied with a counterweight, which works much better, 
and in which the weight can be changed according to the 
pressure.—G. T. 


Answer to No. 509 (awarded 5s.).—One of the beat 
methods for automatically controlling motor-driven air- 
compressors is that used by the Christensen Engineering 
Company, Milwaukee, U.S.A. It is employed by them in 
connection with air-brakes for electric trams and railways, 
but, of course, can be used in conjunction with motor- 
driven air-compressors for many other purposes for which 
compressed air is fitted. The automatic control is a simple 
piece of apparatus, consisting of an ordinary pressure-gauge 
mechanism connected with the air reservoir, having, instead 
of the usual pointer, a special hand, a (see diagram), fitted 
with a carbon contact at the end. On the dial of 
the instrument there are two carbon contact studs 
placed at positions of maximum and minimum pressure 
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(in your correspondent’s case 80lb. and 60lb. per 
square inch respectively). These contact studs are 
connected, as shown, to two solenoids, so that upon the 
hand coming in contact with the stud at the position of 
minimum pressure current passes through the coil, 5. This 


Fae. 1 


coil operates a soft iron plunger, v, to which the contact- 


pieces, ¢, for the motor circuit are attached, thereby closing 
the circuit and starting the motor. As soon as the pressure 
reaches the desired maximum the hand strikes the other 
stud, and current passes through the second solenoid, d, 
thereby pulling the plunger in the opposite direction and 
opening the motor circuit. A magnetic blow-out is pro- 
vided for extinguishing the arc and preventing the burning 
of the contact pieces. Ву this mechanism it is possible to 
get a very close margin between maximum and minimum 
pressures. This margin is readily altered by moving the 
contact-pieces. This instrument is intended to be used 
with a series motor. Special arrangements would have to 
be made for shunt motors (starting resistances, etc.) and 
fer alternate-current motors.—P. H. H. 


Answer to No. 509 (awarded 5s.).—Since no details of 
the motor are given, it may be assumed that it is shunt 
wound, since fairly constant speed is required. The first 
first method of regulating which suggests itself is that of 
introducing resistances into the shunt circuit. By auto- 
matically cutting out a suitable resistance when the 
pressure becomes too high, and placing resistance in series 
when the pressure falls, the desired result may be obtained. 
A simple form of switch is shown in sketch ; the gauge is 
provided with two stops, s s, insulated from the framework 
of the instrument, in such positions that contact is made by 
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the indicator at the outside limits of pressure—60lb. and 
80lb. per square inch. Platinum contact points should be 
used. When either of the stops is in contact with the 
pointer one or other of the strong electromagnets is 
excited; the armatuse, A, is attracted to the magnet and 


resistance put in or out. At a pressure of, say, 70lb. 
the shunt current passes through coils, ) and d, the 
weight of the armature keeping the lever pressed 
against the spring, I. When the pressure falls and A is 
attracted to B, contaet is made between the armature lever 
and the spring, т, thereby placing the higher resistance, a, 
in series. 'The spring, т, should make contact before / 
breaks contact to avoid breaking the shunt circuit. When 
contact with the other stop is made, A is drawn down, 
placing the coils b and c in parallel, thus reducing the 
resistance in circuit. The current in the shunt will be 
small, probably one or two amperes at most, and, providing 
that the circuit is not broken, there should be no difficulty 
in adjusting the springs so that good contacts are obtained. 
L. D. W. 


Answer to No. 509 (awarded 58.).— No details are given 
of the motor, but I will assume it is a continuous-current 
motor, series or compound wound, working at a pressure of 
from 100 to 220 volts. The stopping and starting of an 
electric motor is quite a different thing to a steam-engine. 
All the engines I have seen used for air compressing lo 
had their governors arranged so as to automatically cut off 
steam or admit it as required. Naturally, one wants the 
same thing done with an electric motor, only the fact of 
having to insert resistance in the armature circuit and 
slowly cut it out makes the matter difficult. 


PGF , 
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The apparatus described will answer '* F. W.’s” require- 
ments satisfactorily, I believe. Fix a pipe from the air- 
chamber to a cylinder, А, in which a piston can freely 
move up and down, in such a manner that the pressure of 
the air will tend to raise piston. Counterbalance this effect 
by suspending a weight on the piston rod. To the top of 
cylinder, A, fix a lever, L, so that when piston is at top 
position it will raise L. At the free end of the lever 
fix а f| piece of copper dipping. into two mercury 
cups, M. Immediately under this apparatus fix a liquid 
starting resistance, which works in this manner. B is 
a tank containing a solution of carbonate of potash 
or dilute sulphuric acid. A cast-iron plate, P, can be 
pushed down into the liquid, if the tension exerted by a 
powerful spring, S, is overcome, and when it is fully 
immersed in the liquid a contaet piece, D, makes contact 
with F, thus cutting out the resistanee altogether. At the 


~ 
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same time, an electromagnet, C, holds an armature, Е, fast, 
preventing the plate, P, springing out of the liquid unless 
the current is switched off. I have had this type of liquid 
resistance in use for some time, and it acts very well. It 
is cheap and efficient. 
tank has risen above 80lb. pressure. The piston in the 
eylinder, A, will be pushed up, and cause L to lift contact- 
pieces out of the mercury-cups. This allows the electro- 
magnet, C, to liberate E, and the motor stops. In a short 
time the air pressure falls, and allows the piston to 
gradually descend, and the weight slowly pushes the 
resistance in and starts the motor, causing the pressure to 
again rise Thus the pressure is kept fairly constant, and 
the motor started and stopped automatically. The electro- 
magnet, C, may be shunt wound instead of series wound, 
as shown, but then it would be necessary to arrange for 
some shunt-breaking device at the mercury-cups to avoid 
excessive sparking.—W. А. T. 


Answer to No. 509 (awarded 5s.).— This is a common 
requirement on electric railway locomotives fitted with 
Westinghouse brakes and air-compressors. It is generally 
met by the employment of a simple air-piston actuated by 
the presence of the air in the air-chamber. This piston is 
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connected to the handle of the ordinary motor-starting 
switch. The switch is kept in the “on” position by means 
of a spring acting in opposition to the air-piston. As soon 
as the pressure in the air-chambér exceeds, вау, 70lb., the 
spring would be overcome and the switch handle moved 


Fic. 2. 


over towards the “off” position. When the pressure falls 
below 70lb. again, the spring overpowers the piston and 
switches the motor into circuit again. Figs. 1 and 2 
show the arrangement for series and shunt motors 
respectively.—Q. 


Answer to No. 509 (awarded 5s.).—A method for keeping 
the pressure in the air-chamber between 60lb. and 80lb. per 
square inch would be found in inserting an automatically 
varying resistance in the motor circuit. This oould be done 
in the following manner (see sketch) : A V is the air vent ; 
А S, adjusting stud; S S, spiral spring; C, cylinder; 
P, piston; PP, pressure pipe from air-chamber ; W W, 
wires in series with motor circuit; I P, two iron plates 
insulated from each other; L R, liquid resistance. The 


Suppose the air pressure in the 


air pressure enters cylinder through pipe, P P, and with 
the pressure at 60lb. per square inch the resistance is 
arranged for the motor to run full, or nearly full speed. 
As the pressure rises it forces the piston up into the 
cylinder, compressing the spring, and at the same time 
raising the plates out of the liquid, adding resistance to 
the motor circuit, causing the motor and pump to run 
slower, with a consequent drop in air pressure, which 
causes the spring to force the piston down again, also the 
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plates cutting out resistance, so that the motor again runs 
faster. The plates could be fixed on an angular insulating 
block so as to be nearer each other at the top than at the 
bottom, so as to get the necessary variation in the resist- 
ance. The air-vent cock at top of cylinder could be regu- 
lated so as tó assist the spring and act as a buffer. With 
the several means of regulation—namely, the adjusting 
stud, ais:vent, the size of and distance apart of the plates, 
and strength of the acid in the liquid—this apparatus would 

ive “Е. W." a method of automatically regulating the air 
in the air-chamber.-—H. С. 


Answer to No. 509 (uwarded 5s.).—The accompanying 
diagram shows an attachment to an ordinary regulating 
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and starting switeh arranged to suit the requirement set 
forth in the above question. The inlet tube, T, is con- 
nected to the air-chamben, which may be so adjusted by 
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means of the screw cap, S, so that sufficient tension is 
placed on thé"spiral spring so as to have the same pressure 
Or the necessary equivalent to that in the air-chamber. 
The pinion shown at P may be attached to the ordinary 
starting switch by having room left on the shaft. To 
make the arrangement more reliable, the space just over 
the bucket or plunger is filled with some heavy oil; then, 
providing there is no undue friction, the apparatus may be 
regulated so as to be very sensitive so as to respond to 
very slight variations in pressure by the regulation of the 
screw, S.—k. 


Answer іо No. 509 (awarded 5s ).—Owing to the ease 
with which a motor can be started or stopped, there is no 
difficulty in fulfilling the requirements of the question. 
The difficulty will rather be found in selecting the best 
out of the many suitable methods which are open for 
adoption. Tho writer is partial to the use of the Sturtevant 
self-starting rheostats, as he has found these to give 
perfectly satisfactory results in every case. These self- 
starting rheostats really consist of two pieces of apparatus 
one is a solenoid-controlled starting switch and the other 
a solenoid main switch. All that is required to be done 
to start the motor is to close any switch capable of dealing 
with, say, one ampere: this small current energises the 
solenoids; the main solenoid switch is then immediately 
cloged, but the lever of the starting switch is only moved 
ео step to step, as the movement of the lever is 
controlled by means of a dash-pot. The speed at which the 
lever moves can be“regulated by varying the thickness of 
the liquid in the dash-pot. The dash-pot is placed in the 
extreme bottom corner of the base on which the starting 
switch is mounted, so-.that no harm shall result if any of 
the oil works out. When it is required to stop the motor, 
the small switch controlling the supply of current to the 
solenoids is opened. The main switch immediately opens 
and stops the supply of current to the motor, while the 
starting switch lever, which is actuated by means of a 
spring, moves back to the “off” position in the same 
manner as in any other starting switch fitted with auto- 
matic no-load release, the only difference being that owing 
to the retarding action of the dash-pot the speed is slower. 
Similar switches are made by other manufacturers, and if 
one or other of these makes is adopted, all that is necessary 
is to connect to the vessel a small cylinder of very small bore 
in which works a piston, so connected to the switch controlling 
the solenoids that it closes the switch when the pressure 
falls to 60lb., and opens it when the pressure rises to 801b. 
It must be remembered, especially if the voltage of the 
supply current is high, that this small switch must be fitted 
with a quick break, so that it will not be sufficient to 
attach the piston in such a way that it will be very gently 
opened or closed; such an arrangement would result in 
arcing and the rapid deterioration of the small switch. 
Both Messrs. Royce and the Electric Transmission Com- 
pany build starting switches in which quick make and 
break are secured by the action of a falling weight. The 
same principle can be. adopted in this case: the piston in 
connection with the vessel will act against a spring or 
other retarding device, so that for any given pressure 
the piston will always have a definite position in the 
cylinder. Now this piston сап be coupled to a small 
barrel which winds and unwinds а cord to which is 
attached а weight, the weight making quick make and 
break in the manner adopted by the above firms. Another 
simple arrangement would be to use a small switch in 
which the quick action is obtained by turning the switch 
lever up an inclined plane, the base being cut into a series 
of planes with perpendieular drops, while on alternate 
planes the switch is closed, and on the others the switch is 
open. Both quick make and break are thus secured, and 
as the handle of the switch has always to be turned in the 
samc direction there is no difficulty in connecting the small 
piston to it, as we are only getting the conversion of 
reciprocating motion into circular motion in the same way 
as is done in engine work. Several makes of these switches 
are on the market, and the arrangement would not be 
costly. The greatest expense would be in the self-starting 


rheostat; on the other hand, the method would be perfectly 


automatic and absolutely reliable.— M. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


An extraordinary general meeting of the shareholders in this Com- 
pany was held on Tuesday at Cannon-street Hotel, E.C., Mr. R. M. 
Horne-Payne presiding, for the purpose of passing resolutions for the 
alteration of the articles of association. 

The Chairman, in moving the resolutions, said it was necessary 
that they should be passed in order that the Company might be able 
to raise the further capital which was urgently required. Alluding to 
the report he made upon his visit to British Columbia last year, the 
chairman said that in that report he pointed ont how the Company 
had grown since it was formed in 1897. He showed that their profits 
had risen from £20,000 in 1897 to £45,000 this year, and that 
the lights they were supplying had increased from 19,000 to 
69,000 and foreshadowed a further large increase both in their earnings 
and inthe number of lights they would have to supply. In the report, 
also, he pointed out that it was essential that further capital should be 
raised in order to provide the machinery necessary for supplying the 
further demands made upon them. If they failed to comply with these 
demands, по doubt another company would speedily come into existence, 
which would mean the cutting of rates and other things, whicl* would 
not be advantageous to a company like theirs, Already another such 
company was being talked of, and it was imperative that the directors 
should be able to take advantage of the great increase in population 
and prosperity to sell more of their light and power. 

Mr. Morton seconded the motion, which was unanimously carried. 


YORK TRAMWAYS. 


Presiding over the half-yearly meeting of this Company at York on 
Thursday week, Mr. J. Kincaid remarked that it was very desirable 
that some arrangement should be come to во that horse traction could 
be done away with and electricity used, which would be to the great 
advantage of the public. He hoped the Corporation would endeavour 
to meet the Company, so that some equitable agreement might be 
arrived at. The Company could not, of course, sacrifice anything, 
but the Corporation ought to act in the interests of the citizens. 
The Company had always taken the first step in these advances, and 
he would suggest that they put it to the Corporation that some 
extension of the tramways should be made so as to make them more 
useful to the publie. An extension to Acomb weuld no doubt be very 
valuable to the residents in that district, and he thought it could be 
worked 55 If the meeting approved of the suggestien 
that the Company should present the matter to the Corporation, he 
thought the directors would decide to write to the town elerk and ask 
him to bring the matter forward. 

The resolution was adopted, and the meeting ended. 


CHLORIDE ELECTRICAL STORAGE. 


The directors in their report for the year ending June 30, 1902, 
state that the progress of the business of the Company has been 
maintained during that period. During the year the directors have 
taken in hand the matter of reducing and adjusting the capital and 
assets, with the unanimous co-operation of all classes of shareholders, 
and, they venture to submit, with a result which will be much to the 
benefit of the Company. The directors have to congratulate the 
shareholders on the high class of business for which they continue to 
receive orders, showing the undoubted value of the Chloride battery. 
The Company kceps itself abreast of all advances that are being made 
in technical шох with reference to the construction and use of 
storage batteries, and the directors are satisfied that at the present 
time the Chloride battery has substantial advantages in durability 
and efficiency over all others. The balance-sheet shows a trading 
profit for the financial year of £12,901. 7s. 5d. After providing 
debenture interest, other expenditure, and depreciation (as per balance- 
sheet) amounting to 55,755. 12s. 6d.. there remains a disposable 
balance of £7,147. 14s. lld., which the directors propose to deal 
with as follows : to pay а dividend as from April 14, 1902 (the date 
of the order of court authorising the reduction of capital) to the end 
of the financial year on the preference shares of 6 per cent. per annum 
(less income tax) and on the ordinary shares of 8 per cent. per annum 
(free of income tax), and to carry forward the Баков of £5,801 
6s. 7d. 

—— — P 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. К 


Durban.—Tenders will be invited shortly for plant for a new 
electric power station, entailing an expenditure of £25,000. 

Cape Town.—The engineers' plans for the new harbour works 
provide for lighting by electricity, the extensive plant for which will 
shortly be ordered. 

Ladysmith.—Tenders are invited by the Municipality for the 
supply, delivery, and erection of the complete lighting plant, 
inclusive of overhead mains. 

Grimsby.—The Corporation invite tenders for the su 
continuous-current motors for letting on the hire system. 
by Sept. 20. See advertisement. 

Dundee.—The Gas Commissioners invite tenders for the supply of 
carbons for public lamps, delivered at the Electrical Power Station,. 
Dundee. Tenders by Sept. 24. See advertisement. 


ly of 
enders 
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Tientsin (China).—Mr. À. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installation 
and working of electricity works. Tenders by Nov. 30. 


Burton-upon-Trent.—The Corporation invite tenders for the 
supply and laying of electric mains, conduits, junction boxes, etc., in 
connection with the tramways. Tenders by Sept. 30. See advertise- 
ment. 


Blackburn. — The Town Council invite tenders for the supply, 
delivery, and erection, at the electricity works, Blackburn, or one 
electrically-driven travelling crane. Tenders by Sept. 22. See 
advertisement. 


Swindon.-—The Corporation invite tenders for the supply, delivery, 
and erection at the Electricity Works, Swindon, Wilts, of one 
complete lighting switchboard, with all instruments and accessories. 
Tenders by Sept. 19. See advertisement. 


Bedford.—The Corporation invite tenders for the supply and 
delivery of two boiler feed-pumps. Specifications, etc., can be 
obtained from Mr. R. W. L. Phillips, borough electrical engineer, 
Cauldwell-road, Bedford. Tenders by Sept. 15. 


Dundee.—The Gas Commissioners invite tenders for the supply 
and erection, at the Electrical Power Station, Dundee, of water-tube 
boilers, with mechanical stokers and superheaters, and induced- 
draught apparatus. Tenders by Sept. 24. See advertisement. 


Огепое. —The Municipal Authorities invite tenders for the installa- 
tion and working for 20 years of electric lighting the above. One 
huudred 16-c. p. lamps will be paid for at the rate of 3,500 pesetas per 
annum. Tenders to the above authorities, province Celanova, by 
Sept. 23. 


Launceston (Tasmania)—The Corporation invite tenders for 
polyphase generating, transmitting, and distributing plant and 
Te transforming apparatus, reconstruction of existing plant, 
and enclosed arc lamps and accessories Tenders by Sept. 15. See 
advertisement. 


Cabeza del Buez (Spain).—The Municipal Authorities invite 
tenders for installation and working, for not more than 26 years, of 
electric lighting; about 3,000 c.p. are now required, for which a 
maximum of 3°33 pesctas per annum will be paid. Tenders by 
Sept. 19 to the above authorities, province of Badajoz. 


Southampton.—The Corporation invite tenders for the construc- 
tion of tramways in Onslow-road, Bevoir-valley, and Portswood-road, 
having a total length of about 2,058 yards of single track. Specifica- 
tion, ctc., may be obtained and Vans inspected at the Borough 
Engineer's Office, Southampton. Tenders by 2 p.m. on 17th inst. 


Shanghai.—Messra. Preece and Cardew are authorised to receive 
tenders for the supply and delivery c.i.f. of two 500-kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 
switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 50. See advertisement. 


Bury (Lanes.).—The Tramways Committee invite tenders for the 
work required in the construction of the permanent way in several 
рага of the borough—viz.: Fairfield section, Bolton-road section, 

eywood-street section, and Knowsley-street section. Specifications, 
etc., cam be obtained on application at the office of Mr. Arthur W. 
Bradley, borough engineer and surveyor. Tenders by 24th inst. 


Newcastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 

Pietermaritzburg.— Tenders are invited for the supply and deli- 
very, free on rail, Pietermaritzburg, Natal, South Africa, of six miles 
of Vignoles rails, 704 pairs of fishplates (complete with bolts and nuts), 
21,120 dog spikes, 1,408 crab bolts, nuts, and fang clips, and 1,760 
copper bonds. Specifications, etc., may be obtained from the office of 
the Borough Engineer, Pietermaritzburg, or from the Corporation's 
London agents, Messrs. Ford Bros., 12, Southampton-street, Fitzroy- 
square, London, W. Tenders by Sept. 15. 


Dungannon (Ireland).— The Urban District Council invite tenders 
for the supply, delivery, and erection of the plant and material, and 
for the carrying out of the work comprised in the adjoined sections : 
(Section A) dynamos (two 35 kw.) switchboard ; (В) gas plant —(Sub- 
Section a) engines (two 60 b. h. p.), (b) producer-gas plant: (С) battery; 
(D) underground feeder and distributing mains ; (E) public lamps and 
connections to mains. Specifications, etc., can be obtained from Mr. 
James №. Hamilton clerk of the Council, Dungannon. Tenders by 
Bept. 24. 

Ashford (Middlesex).—The Manavers of the West London School 
District invite tenders for the following in connection with the electric 
lighting of their schools at Ashford, Middlesex: (Contract No. 1) 
dynamos, booster, storage battery, switchboard, etc.; (2) feeders and 
wiring. Specifications, etc., may be inspected at the offices of the 
consulting electrical engineer, Mr. T. J. Digby, 32, Shaftesbury- 
avenue, W., or at the Schools, and obtained from Mr. F. С. Beeching, 
elerk to the Managers, West London District Schools, Ashford 
Middlesex. Tenders by 6 p.m. on 25th inst. 


Pietermaritzburg.— Tenders are invited for the supply and deli- 
very, free on rail, Pietermaritzburg, Natal, South Africa, of eight miles 
ef girder rails, 938 pairs of fishplates (complete with bolts and nuts). 
938 sole-plates (complete with bolts, nuts, and. elamps), and 2,345 
copper bonds. Specifications, etc., may be obtained from the office of 
the Borough Engineer, Pietermaritzburg, or from the Corporation's 
London agents, Messrs. Ford Bros., 12, Bonila pion airat, Fitzroy- 
square, London, W. Tenders by Sept. 16. 


Madrid.—The Postal Telegraph Department invite tenders for 
laying of 71 miles of submarine cable between Santa Isabel 
Hernando Po) and king Bell's Town (Cameroons). The maximum 
subvention will be 8, etas per mile. А building is to be 
erected at the landing point; the contractors must furnish trial 
apparatus aad pay 75 pesetas per day to each member of the 
commission of inspection, which has been appointed by the Govern- 
ment, until acceptance of the cable. 
30,000 pesetas and a final deposit of 10 per cent. of the value of the 
contract will be required. Fenders by Sept. 30, which are to be 
addressed to the above authorities, from whom further information 
may be obtained. 


Shanghai. — The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity — 
as follows: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordanco with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
ers to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note. It is understood that no 
details or specification will be furnished. 


King’s Norton, Birmingham.—The Urban District Council are 
prepared to lease their powers obtained under their electric lighting 
order in 1898. ‘ihe area of supply comprises the whole of the civ‘l 
a of King’s Norton and Northfield, in the county of Worcester. 

he streets scheduled for supply within period limited by the order 
are all within the wards of Moseley and King's Heath, which together 
contain a population of 20,400. Prints of the order may be obtained 
from the Government printers, Messrs. Eyre and Spottiswoode. The 
engineer is Mr. A. W Cross, A. M. . ö. E, 25, Valentine- road, King's 
Heath, Birmingham, to whom enquiries for further particulars should 
be addressed. Preliminary offers must be addressed to Mr. Edwin 
Docker, clerk to the Council, 10, Newhall-street, Birmingham, and 
reach his office by Sept. 18. 


Reading.—The Corporation invite tenders for work in connection 
with the tramways—viz.: (Section A) comprising the supply, 
delivery, drawing-in and connecting up of all feeder cables, rail 
return cables, test wires, etc., with joint-boxes and jointing, and the 
carrying out of tests; (B) comprising the supply, delivery, crection, 
and connecting up of all poles, brackets, wires, cables, insulators, 
switch-boxes, and other fittings, and the carrying out of tests. 
Specifications, etc., may he obtained at the office of the engineers, 
Messrs. J. Bowen and I. E. Winslow, Town Hall, Reading; for 
Sections А and B, £5. 5s. ; for Section A only, £3. 3s. ; for Section B 
only, £5. 5s. These deposits will be returned after the Corporation 
shall have come to a decision upon the tenders received, provided that 
а bona fide tender has been sent in on the form bound up with the 
specifications, etc., from which it must not be detached. For the 
eonvenience of tenderers a duplicate copy of the bill or bills of 
quantities and schedules will be supplied on payment of £1. ls. (not 
returnable). A copy of the specification and drawings may be seen at, 
but not obtained Коп, the office of Mr. I. E. Winslow, 35, Parlia- 
ment-strect, Westminster, S. W. Tenders by 12 noon on Sept. 18. 


RESULTS OF TENDERS. 


' Mexborough.—The Council have accepted the tender of Belliss 
and Morcom for the supply of one 150-h.p. engine, with Mavor and 
Coulson's dynamo. . 

Darlington.— The Corporation have placed an order for the supply 
of meters for the ensuing 12 months, the number of meters to be 
ordered being 100, with Ferranti Limited, of Hollinwood. 

India.—The Bengal Iron and Steel Company have placed a further 
order with Crompton and .Oe., Limited, of Chelmsford, for two 
dynamos for direct coupling to Willans engines of 300 h.p. 

Shanghai (China). The tender of Belliss and Morcom has been 
accepted for the supply of one engine for coupling to Mather and 
Platt’s dynamo to Messrs. Preece and Cardew' s specification. 


Bournemouth.—The Bournemoutli and Poole Electricity Supply 
Company have accepted the tender of Belliss and Morcom for supply 
of steam-engines, with condensing plant and Siemens dynamos. 

Yorkshire,—-The Wheldale Iron and Coal Company have decided 
to instal а 200-h.p. Willans engine for direct coupling to a dynamo of 
Holmes and Со.' make, the combined plant being used for electrical 
power work in connection with their colliery. 

Newport (Mon.).—The Town Council have accepted the following 
tenders in connection with the extensions of plant at the power 
station : Messrs. Markham, engine, £4,500; Witting Bros., generator, 
£1,975 ; Babcock and Wilcox, boilers, £1,964. 

Exeter.—The City Council have accepted the following tenders 
for crecting an electric lighting station on the western hank of the 
River Exe: J. Brealy, St. Thomas, Exeter, £14,008; British Westing- 
house Company, supplying plant and equipment to same, £29,707. 

Bury (Lanos.) — The Tramways Committee have accepted the 
following tenders for supply and delivery of rails and fishplates ; 
fishbolts and nuts, tiebars; points and crossings ; and sole or anchor 


А provisional deposit of . 
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lates: W. Scott, Limited, Steelworks, Leeds, rails and fishplates ; 
Tobotson Bros. and Oo., Globe Works, Sheffield, fishbolts and nuts; 
Cooper Patent Anchor Rail Joint Company, Central Bank-chambers, 
Leeds, anchor plates. 


Doncaster.—The Corporation have received the following tenders 
for the supply, delivery, and fixing of an ejector condenser plant, with 
all necessary pumps, piping, etc., at the Corporation electricity works, 
Doncaster : 

Geipel and Lange, Parliament-mansions, Westminster, 

8. W. (accep 
T. Ledward and Co., 11, Tothill.street, S. W. 
Korting Bros., 53, Victoria-street, S. W. 
Klein Engineering Company, 94, Market-street, Man- 

(( ²· A рне EIS ОРЕ es рыр 1,075 0 0 
R. Morton and Sons, Belhaven Works, Wishaw, N.B. 1,051 0 0 

London.—The Metropoltan Asylums Board have received the 
following tenders for an electric fire-alarm installation at the Orchard 
Hospital : 

Cox-Walkers, Darlington (accepted) 295 0 0 
Private Wire and Telephone Installation Company, West- 
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minster, S. W. ............... ———————— САН 419 0 O 
Scholes and Son, Manchester .................................... 425 0 0 
Electric Installation and Maintenance Company, Buck- 

ingham Palace-road, S.W. .................................... 458 1 5 
J. Bakewell and Co., Queen Victoria-street, E. CO. 455 15 6 
J. Sax and Co., Limited, Rupert-street, W. .................. 475 0 0 
Jackson Bros., Plaistow  ...................- Perr dM ener ee 697 14 6 


South Africa.—The equipment of the new Natal Government 
Railway machine shops at Durban is being supplied by the South 
African General Electric Company, through Mr. J. Kirkwood, the 
local manager. It includes 119 electric motors, varying from 15 h.p. 
to à h.p., and six 300-i.h.p. steam dynamos. There is also on order 
а special machine to supply current at different voltages for the 
machine shop. At the Maritzburg machine shops a three-phase plant 
is being erected to supply lighting and power.—Ferrarti Limited 
have secured a contract from the Bloemfontein Town Council for the 
supply of their cellular switchgear for a large switchboard to be 
installed in the town’s central station.—The tender of Messrs. Davies 
and Spain for two motors, one of 20 h.p. and another of 8 h.p., has 
been accepted by the Johannesburg Town Council.—Two 55-ton and 

one 5-ton cranes have been supplied to the Natal Government new 
railway machine shops by the Bouth African General Electric Com- 
pany, while six electrically-driven capstans for shunting purposes are 
on order. — British and South African Erport Gazette, 


BUSINESS NOTES. . 


LIGHTING AND GENERAL. 


Yarmouth.—The Council have increased Mr. Bryant’s salary 
by £50. 

Battersea.—Mr. S. Hale has been appointed chairman of the 
Lighting Committee. 

Rhodesia.—The Sabiwa Central gold mine are considering the 
purchase of electrical plant. 

Stock Exchange.—A boom is expected in electrical schemes, 
especially in electric power and traction schemes 

Airdrie.—The Scottish House-to-Hous» Electricity Company, 
Limited, have commenced lighting the street lamps. 


Caerphilly.—Mr. R. H. Fletcher has been appointed to report on 


the proposed application for an electric lighting provisional order. 

Middleton. A reduction of the price of electricity for power and 
lighting—the latter being from 24d. to 2d. per unit —has been agreed to. 

Wellingborough. —Plans of the electric lighting station have been 
7 d by the General Purposes Committee of the Urban District 
Council. 

Birkenhead.—The Electricity Committee have resolved to lay 
electricity cables in Bessborough-road, Heathfield-road, and Kings- 
180 5020 | 

Wigan.—Mr. H. Percy Boulnois has held an enquiry into the appli- 
cation of the Town Council for sandtion to borrow £10,000 for electric 
motors, etc. 

Bridgend.—The Council have arranged to borrow 81,550 from the 
Publie Works Loans Commissioners for the purchase of land for elec- 
trical purposes. 

Walton-on-Naze.—Tl:e Urban District Council have decided to 
light the towu with electricity. The decision has yet to be confirmed 
at 4 subsequent meeting in public. 

Harrogate.—Plans for the electric lighting of the kursaal are being 

repared, and tenders will be issued shortly. Mains will be laid in 
B. James's Park Estate, and transformers erected. 

Darlington.—The Rural Distriet Council have informed the 
National Telephone Company that they must put wires in the village 
of Blackwell йош, as poles were objected to. 

Chapel-en-le-Frith.—The Corporation of Sheffield iutend to 
include Castleton and Hope in their municipal telephone scheme and 
have been asked to include Bamford and Ashopton also. 

French Telephones.—The telephone has been a Government 
monopoly in France since 1899, but Paris has only 33,000 telephones, 
and the rest of France put together about the same number. 

New Book.—‘‘ Exercises in Electrical Engineering, by Magnus 
Maclean, M.A., D.Sc., F. R. S. E. (Is. 6d.), has just been issued by 
Biggs and Oo., 139-140, Salisbury-court, Fleet-street, London, E.O, 


Kirkoaldy.—The Town Council have agreed, in connection with 
the payments to contractors for the tramway and electric lighting 
scheme, to obtain a short loan from the bank for 26,000 for two 
months. 

Eton.—Mr. E. Bailey-Denton, consulting engineer to the Council, 
has prepared a report upon an electrical plant for the pumping station 
in the place of steam, which he estimates would effect a saving of £100 
to the Council. | 

Liverpool Тһе Electric Power and Lighting Committee of the 
Corporation have received sanction to the borrowing by the Council 
of the sum of £300,000 for purposes connected with the supply of 
electrical energy. 

Wireless Telegraphy.— Four of the Ostend mail packets are now 
fitted with wireless telegraphy, and arrangements are being made by 
which passengers will be able to receive and dispatch private messages 
during the voyage. 

Northampton Institute.—The full day courses in mechanical, 
electrical, and horological engineering will commence on Sept. 29, 
1902. The entrance examination will take place on the 24th and 
2bth iust. See advertisement. 

Canada-Cape Servioe.—The contract between the Imperial and 
Dominion Governments and the Allan, Elder-Dempster, and Furness 
Lines for the South Afriean service stipulates that all the boats must 
be equipped with electric light. 

Hove Electrio Lighting Company, Limited. —The directors have 
resolved to рау an interim dividend on Oct. 15 next on the paid-up 
share capital of the Company at the rate of 7 per cent. per annum for 
the six months ended June 30 last. 

Colchester. —The electrical engineer's last report states as follows : 
eutput of electricity in units during July, 1902, 8,533, (1901, 4,644) ; 
number of consumers at end of July 286 (179) ; total number of 8-c.p. 
lamps connected at end of July 16,926 (11,116). 

Batley.—The Town Council have confirmed the 1ppointment of Mr. 
8. Jones, of Doncaster, as clerk of works at the new electricity works. 
It is anticipated that when the building is complete and the plant 
installed, Mr. Jones will be appointed electrical engineer. 

Auckland (N.Z.).—The Council are consulting Mr. Goodman on 
the question of electric lighting. The Government have placed on 
the estimates for 1902-3 the sum of £15,000 for the upkeep of the 
publie gardens, electric light, drainage, etc., at Rotorua. 

Newport (Mon.).—It is probable that the specification for the 
County Council's new lunatic asylum at Coulson will be amended во 
ав to include the provision of an electric lighting and power plant at 
the asylum. It was first intended to take the supply from the Borough 
Council's mains. 

Woroester.— Tho City Council last week discussed a motion to thé 
effect that Mr. A. R. Bennett, of Glasgow, be asked to advise the 
General Purposes Committee as to the desirability of establishing a 
municipal telephone exchange, and as to the initial and annual cost. 
No decision was arrived at. 

Romford —4An offer by the United Electric Light and Power Com- 
pany to construct local electricity supply works is under consideration 
by the Urban District Council, who hold a provisional order for the 
supply of electricity in their district. The Council.are about to 
consult Mr. W. C. C. Hawtayne. 

Brentwood.-—The Urban District Council have ealled а mecting of 
the ratepayers to consider whether they shall take steps to obtain an 
electric supply provisional order, or whether the matter shall be left 
to a private company who have expressed an intention of applying for 
powers to supply electricity in the district. 

Buxton.—A cable will be laid to Haddon Hall Hydro at a cost of 
£225. Mr. Leeming has been appointed honorary electrical engineer 
in connection with the Róntgen rays installation at the Devonshire 
Hospital. An equivalent of 12,499 8-c.p. lamps has been connected, 
and 508 8-c.p. lamps are awaiting connection. 

Cleckheaton.— We are informed that the fires were lighted in the 
furnaces at the electricity works on the 11th inst. Slow fires will be 
maintained in the destructor cells during the next three or four weeks 
to thoroughly dry the brickwork before the official starting of the 
plant. Messrs. Baker and Appleby are the consulting engineers. 

American Pacific Cable.—It is reported that the Commercial 
Cable Company will reject the Government's terms for the Pacific 
cable. The company especially disliked the requirement for an inde- 
pendent cable from the Philippines to China, duplicating the Eastern 
extension of the company’s line, and infringing its exclusive claim. 

Dingwall.—The Town Council have accepted an electric light 
scheme prepared by Mr. Deacon, engineer for the electric scheme 
now being introduced into Strathpeffer. This scheme shows that 
Major Blunt is willing to provide a transforming station and provide 
electric light for Dingwall himself, so that the Council would have no 
responsibility. 

Morley.—The Electric Lighting Committee have resolved to offer a 
small steam exciter for sale by tender. The electrical engineer (Mr. 
H. Drewett) in his last report states that the output from the works 
during the four weeks ending Aug. 9 was 4,062 units, as compared 
with 3,361 units for the corresponding period of last year, being an 
increase of 601 units. 

Grate Stokers.—The Underground Electric Railways Company (of 
London), Limited, at Lots-road, Chelsea, have ordered from Messrs. 
Babcox and Wilcox 128 chain grate stokers, which are to be used in 
connection with 64 of that firm’s boilers recently sold to this com- 
pany. We are informed that this is the largest order for chain grate 
stokers that has ever been booked at one time. 

Sunderland.—At a recent meeting of the Electricity Committee 


the question ef supplying electric power to manufacturers, ship- 
builders, etc., was considered, one firm having made an application 
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for such service. It was ultimately decided to inform the company 
that a royalty charge of 1d. por 100 volts would be made in the event 
of the agreement with the Corporation being ratified. 

Northfleet.—Tlo Kent Electric Power Syndicate will shortly 
submit proposals to the Council for the working of the electric light- 
ing order. The Corporation of Gravesend have offered to supply elec- 
tricity in bulk for lighting and power purposes to the Northfleet 
Ootncil. The Telephone Company are being asked to fix their wires 
to the tramway company's poles, and so save the erection of additional 
poles along the road. 

Canterbury.— The Town Council have adopted a report of the 
Lighting Committee recommending that the public lighting cable be 
laid in Hawks-lane ; that the engine-room plant he taken over from 
the contractors when the slight defects noticed on the tests of the 
plant have been made good to the satisfaction of the consulting engi- 
neer ; and that the hoiler-house, condensing, and switchboard plant 
be taken over at once. 


Steyning East. —At tho last mecting of the Rural District Council 
& letter was read from a resident asking permission to lay a cable to 
his house from the Brighton electricity mains, and the clerk was 
instructed to write to the Brighton Corporation enquiring upon what 
terms they would rent а meter to the Council, so that they might 
supply the current, the Chairman stating that if a profit was to be 
made upon the transaction the Council ought to have it. Other 
applications of & similar character have been received. 


Plant for Sale. — The Gas and Electricity Committee of the 
borough of Stafford invite offers for six battery-regulating switches, 
circular type, 19 contacts, capacity 500 amperes, of E.C.C. make. 
Messrs. Moore, Loughlin, and Co, Limited (in liquidation), Man- 
chester, will sell by publie tender their valuable stock-in-trade, 
machinery, plant, and fixtures. Their building is also well adapted 
for an engineering works or factory for the manufacture of heavy ог 
light articles. Further particulars appear in our advertisement 
columns. 


Redruth. The electric lighting is, so far as it has been carried 
out, satisfactory, but inany complaints are made as to {һе non-light- 
ing of the branch streets and outskirts of {һе town, the darkness 
during the past few weeks having been very inconvenient. It is, how- 
ever, stated that the lights will be fixed as soon as possible— probably 
before the end of this month. The roads. which have been in a 
deplorable state during the construction of the tramway, are to be 
put into proper order by the local authorities, the tramway company 
paying the cost. 

Limeriek.—The Board of Trade having asked fora definition of 
the terms and conditions under which the proposed transfer of the 
elestric lighting undertaking tothe Gas Committee would be carried 
out, it has been decided that the arca of supply should be the area as 
defined by the eleetric lighting order of 1892—namely, the borough 
of Limerick — and that the periods for which the proposed transfer is 
to take place be five years, renewable during the period for which the 
loan was granted. ith гёдага to the building of the power-house an 
arrangement was come to by which it is hoped Mr. Bourke, the 
contractor, will get a sufficient number of workmen to enable him to 
complete the building within the specified time. 


Strokestown.— Wo are informed that Mr. Joseph Hayden has just 
completed what promises to be a most successful electric lighting 
scheme for Strokestown, co. Roscommon. There is a 29-h.p. engine 
by Tangyes, Limited, Birmingham, coupled to a compound dynamo of 
1,900 revolutions pe minute. The pressure will be 220 volts. Con- 
sumers wil be charged £1 per annum for each 16 c.p. lamp. The 
present scheme will provide publie establishments with an ample 
supply of current for £6 each per annum. Traders using light in their 
business places will also be supplied with unlimited current for 
domestic purposes. The time to which lamps will be lighted is from 
dusk till 11 o'clock. Everything is in readiness for starting the public 
as well as the private lighting. 

S. A. Appointment. —Mr. A. Laing has been appointed in charge 
of telegraphs, Johannesburg. Mr. Laing started his telegraphic career 
in the Stirling Post Office, but soon obtained a transfer to Edinburgh, 
in which office he remained until he left for Natal—14 years ago. He 
may be described, says the Scotsman, as one of the telegraphic pioneers 
of that colony. Mr. Laing was appointed to the general manager's 
office in 1890, and in that office has played an important part in the 
management and organisation of the department. As a reward for his 
services, he received the controllership of Pietermaritzburg some 12 
months ago. The Johannesburg appointment is one of the two most 
important in the Transvaal service. On the eve of his departure for 
Johannesburg, the Pietermaritzburg stat! presented their late con. 
troller with a gold watch and chain in token of the respect and esteem 
in which he was held. 

Wakefield.—Steps are being taken to erect а sub-station in Kirk- 
ate. The engineer has procured the switchgear required, and will 
ispose of three transformer cases purchased from Messrs. Fowler and 

Co. (Leeds), Limited. The Westinghouse Company have obtained 
another order for various meters for stock. The 400-kw. steam alter- 
nator of Messrs. Ferranti Limited is completed. At the last meeting 
of the Guardians a letter was read from the Wakefield Gaslight 
Company, Limited, stating that their attention had been drawn to 
the fact that owing to the раз-рірех at the workhouse having been 
found to be in a deficient state, and that their repair would cost £200, 
it had been decided to put in an electric light installation at a cost of 
£1,800. The company oflered to overhaul the gas-pipes and put in 
new pipes where necessary free of charge. Тһе matter was referred to 
committee for consideration. 

Long-Distance Telephone.--Telephonie communications will be 
established in November between Rome and Milan, and between Rome 
and France, England, and Switzerland. The Belgian and the British 
telegraphic authorities have becn busy getting the cable laid to estab- 


lish telephonic communication across the North Sea between St. 
Margaret's Bay, near Dover, and the little Belgian bathing resort of 
La Panne. Most successful trials have been made between Brussels 
and England on one line, the other not heing ready as yet, for there 
will be two lines in use from the start. The communications will be 
obtainable frum either Brussels or Antwerp to Loudon, it being possible 
for the public to correspond from their own houses without having to 
go to a public call office. The negotiations in respect of the details of 
the convention are not quite concluded, but it may he said that the 
price of each communication of three minutes will be 8s , or 10fr. 

East Barnet.—The Electric Lighting Committee are considering a 
letter from the North Metropolitan Electrical Power Distribution 
Company, saying that the Metropolitan Electric Tramways Company, 
with which they were in association, were, by agreement made with 
the Herts County Council, taking over the construction and work- 
ing of the Hertfordshire light railways, some of which would run in 
East Barnet district, the North Metropolitan Company would there- 
fore be able to supply residents and traders, and they asked whether 
an arrangement could be effected whereby the Electrical Power Com- 
pany should undertake the statutory obligations of the provisional 
order for clectricity supply. А motion to apply for sanction to borrow 
money to carry out the electric lighting scheme, plans for which are 
being prepared by the engineer to the Council, and the cost of which 
is estimated at £30,000, was mentioned last week, and discussion 
postponed to a future meeting. 


St. Annes. The electrical engineer in his last report states that 
the work had been progressing smoothly during the past month, in 
spite of July having been the lightest month of the year as regards 
the output. The output and lamp connections will show an increase 
over the corresponding period of 1901. They had sold during July 
5,845 units, against 4,082 during the corresponding period of 1901; 
the units sold for the year being 27,489, against 20,000 during the 
corresponding four months of 1901. The cost of production exclusive 
of capital charges was 2:95d. per unit, against 3°34d. in 1901. The 
actual number of consumers connected to the mains is now 117, with 
a total of 8,557 equivalent 8-c.p lamps, this time last year there being 
only 33 consumers with 5,807 8-c p. connections. The question of 
lighting the undermentioned streets is before the Electric Lighting 
Sub-Committee : Orchard-road, Twiggy-lane, street off St. Alban's- 
road, and the steam laundry, also an extension to Headroomgate-road. 


Alnwiok.—The electric supply has been successfully inaugurated 
with between 2,000 and 5,000 incandescent lamps, which will be sup- 
plied at 54d. per unit. The Northern Counties Electric Supply Cem- 
pany, Limited, early last year obtained a provisional order for the 
supply of electricity to the town, and after obtaining the sanction of 
the Urban District Council started to erect works, under the super- 
vision of the manager, Mr. C. W. Fairweather, Мг. C. S. Vesey-Brown 
being the consulting engineer. The Callender Cable Company laid the 
cables. The building was erected by Messrs. J. and &. Douglas Broe., 
of Heaton-on-Tyne. There are two Babcock-Willcox boilers, fitted 
with mechanical chain grate stokers; two compound three-crank 
engines, hy Ruston, Proctor, and Co., Limited, Lincoln, coupled direct 
to 75-kw. dynamos by Crompton and Co., of Chelmsford, at 470 revo- 
lutions per minute and 150 h.p. Messrs. Dorman and Smith supplied 
the switchboard. The Chloride Electrical Storage Company have also 
provided 250 storage cells. 

Accidents.---A verdict of ''aecidentally drowned” was returned 
in the case of the joiner who met his death at the Halifax electricity 
works by falling inte the hot-tank of the cooling tower. At the 
inquest upon the body of Henry Yeomans, who died on Friday of 
last week from a fall at the Walsall Corporation electrical works, Mr. 
A. Wyllie, the elecfrical engineer, said he could not understand how 
the deceased could come into contact with the bars charged with elec- 
tricity. There were dead bars in front which the deceased would 
naturally take hold of in climbing. He believed the ‘‘live” bars 
were altogether inaccessible to the deceased, being over 15ft. from the 
ground. Не did not think there could be any leakage from the bars 
charged with electricity. The jury returned a verdict of ‘‘ aecidental 
death.” A similar verdict was recorded in the: case of a lamp- 
trimmer at Yarmouth, who fell from a standard while changing 
globes, An electric cable fire occurred on Tuesday attributed to а 
defect in the underground electric cable of the Charing Cross and 
Strand Electric Corporation outside the Comedy Theatre in Panton- 
street, Haymarket. Some damage was done by the fusion of wires 
in а laundry and also upon the premises of a print-seller in Panton- 
street. 

Glasgow. Тһе Council have decided to petition the Government 
with a view to the proposal of the Chamber of Commerce being carried 
out as soon as possible with regard to underground telegraph wires, 
which has already been fully referred to. The Telephone Committee 
have now 6,310 instruments wired up, and orders for 1,600 are in 
hand. Reference was made at last week's meeting of the Council toa 
leader in the /// Herald, in which it was said that the telephone 
department was being worked at a loss of £10,000, and that although 
skilful book-keeping might keep this off the rates for some time, it was 
hound to come. He wished to ask the convener if there was the 
slightest foundation for this alarming statement. The Chairman of the 
Committee (Mr. James Alexander) said he was glad that attention had 
been drawn to this subject. He was surprised that the Herald should 
allow a statement of that sort to go forth without better information. 
Had they gone to Treasurer Murray, Bailie D. M. Stevenson, Bailie 
Maclay. or Mr. Burrell (experts on finance) they would have told them 
that, instead of being word ata loss, there was not the slightest 
doubt that within a short time there would be a profit of £10,000. 
But they were not carrying on the enterprise for a large profit. They 
were carrying it on for the benefit of the ratepayers. If they wanted 
to make money. it would be an easy matter to raise the charge from 
£5to £10. But sofar asit had gone, this was one of the best municipal 
enterprises. 
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Ayr.—Mr. А. J. Fuller, the burgh electrical engineer, in his annual 
report, just issued, states that there has not been a single accident 
within the works during the whole period ; while outside little or no 
trouble was experienced beyond the necessary inconvenience caused 
by changing over from the two-wire alternating-current system to the 
three-wire continuous-current system. The number of consumers is 
now 530, an increase of 80 over last year. The total cost of produc- 
tion of the current, including management, was £4,483. 3s. 9d., or 
1:62d. per unit, as against £3,914. 11s. 8d., or 1:88d. for the previous 
year. e revenue was £6,973. 16s. 2d., as against £5,590. 19s. 5d. 
in the previous year. This means а surplus of £2,490. 12s. 5d., 
but after allowing for £35,247. 4s. 54. interest and sinking fund, there 
remains а deficit of £756. 11s. 10d. The capital expenditure at 


the end of the year was £78,999, as against £56,158 at the end of 


the previous year. The number of units sold was 655,518, including 
132,405 to the tramways, as against 490,496 in the previous year. 
The prices charged were : for private lighting, 5d. per unit ; for public 
lighting, 14d. per unit ; for traction, 14d. and 1d. per unit; and for 
power д4. per unit. The number of units for private lighting had 
increased by 12:8 per cent., and the revenue by 13°1 per cent. The 
total output had increased by 56:6 per cent. Including interest and 
sinking fund, the total cost per unit sold was 2:85d. The actual cost 
of production was 1:62d. per unit, as against 2:14. in the previous 
year. The average price br all units sold was 2:55d. per unit, as 
compared with 2:85d., the total cost per unit. 


Post Office Telephones.— According to a special in the Pall 
Май Gazette, t progress has been made in central London with the 
Post Office telephones—north, east, south, and west. Large gangs 
of men are engaged. Roughly speaking, 160 miles of trenches have 
been базы in which 600 miles of ducts and pipes have been 
laid, and in the pipes cables representing about 70,000 miles of wire. 
The area mentioned includes Blerkenwell, Mayfair, and Southwark. 
As the work progresses intercommunication is established with the 
National system, and 2,600 subscribers have availed themselves of the 
facilities now afforded. An exchange will be opened as soon as possible 
in Mayfair, which includes a large West-end district. Telephone 
exchanges have just been opened in Westminster, Kensington, 
Putney, Kingston, and Wimbledon, and rapid progress has been 
made in laying ducts and cables to Richmond, Chiswick, and 
Twickenham. In certain sections gangs of men work in shifts, day and 
night. The Post Office system is connected with the National from stage 
to stage. The experience of the past 12 months shows that the joint 
arrangement works smoothly, and that the hostility evoked when the 
arrangement was made has now subsided. Not much has yet been 
accomplished in the northern division, but the work is being pushed 
forward in Hampetead, gangs of men being engaged digging trenches 
and laying cables in various parts of the borough, and in six months 
it is anticipated that it will be equipped with a good telephone 
system. In the first areas completed the Post Office have about 
4,000 renters. 

Sheffield. —The minutes of the Electric Light Committee submitted 
to the last Council meeting contain the report of Mr. A R. Bennett 
on the proposed municipal telephone system for Sheffield already 
noted. Оп considering it, the committee not only decided to recom- 
mend an application to the Postmaster-General for a license to estab- 
lish a municipal telephone system in the Sheffield area, but ed the 
following resolution: ‘‘That the town clerk be instructed to com- 
municate with the National Telephone Company, Limited, as 
to whether they are prepared to sell their undertaking to the 
Corporation upon the terms of Clause 30 of the Postmaster- 
General's license, with the addition of a reasonable sum for 

oodwill in respect of the unexpired term of the company’s 
icense at the date of the ting of a license to the Corporation.” 
The Electric Light Committee have ordered to be entered on their 
minutes (1) the following resolutions passed at a meeting of the Incor- 
porated Municipal Electrical Association on Feb. 21, 1902: ‘‘ That in 
the opinion of this association, electricity supply undertakings having 
to be maintained in a thorough state of efficiency out of revenue, no 
depreciation or further writing off of capital is necessary when the 
period allowed for repayment of loans is not greater than 50 years, as 
the equated life of the works exceeds this period” ; and (2): ‘‘ That 
the Parliamentary Committee be requested to include the following 
provisions in the next Bill to be promoted by the Corporation — viz.: 
to authorise the Corporation to purchase electric motors for the purpose 
of letting the same out on hire; to authorise the Corporation to 
id eoa moneys for putting in installations of electric light and power, 
and to empower the Corporation to accept payment for the same by 
instalments or to let the same out on hire; to obtain power to postpone 
the payment of contributions to the sinking fund in respect of all 
capital expenditure on the new power station at Old Park Wood for 
five years after the completion of the works." 


The Russian Electro-Technical Industry.—To those who look 
upon Russia only as a huge and arid waste in which serfdom has 
vanished only in name, or as the secthing hot-bed of Nihilism and 
anarchy, the following brief sketch of the worll's most up-to-date 
industry there will be an eye-opener. The United States Consul at 
Odessa, in a report on electro-technical industry in Russia, an extract 
of which appeared in the Western Mail, states that until recent times 
the electric industry has made extremely slow progress in Russia, 
Unfavourable cireumstances have combined to impede the industry and 
prevent it from reaching the level found in other countries. One of 
the principal causes of this lack of development was the absence 
of schools in which to educate electricians. Of late, however, 
the Government, private companies, and individuals have opened 
special schools for electricians, and, in addition, the special art 
and artisan schools have introduced an electrotechnical course. The 
influence of these special schools and courses has not been slow to 
make itself felt, and of recent years the electric industry has made 
immense progress. Many towns and cities are lighted by electricity 


and electric traniways are numerous. Nearly all of the large factories 
and industrial establishments have adopted electric lighting and have 
applied electricity to the distribution of motive power. Electric ener 


has also been utilised in mining enterprises, particularly in the Sout 
of Russia. The use of electricity in soldering, in the extraction and 
refining of metals, as well as in certain electro-chemical works, and in 
the production of carbons and hypochlorites, is now well developed in 
Russia. With the increased and varied applications the demand for 
apparatus has grown enormously, and dynamo machines, motors, trans- 
formers, lamps, conductors, etc., find a large sale. In response to this 
demand, workshops and factories have been established which produce 
more particularly the accessory supplies and conductors. There are 
but two factories in Russia which produce electric machines and 
lamps, and in consequence most of these are im ported. Germany and 
Switzerland furnish the largest number; next comes England, and 
then follow the United States, France, and Belgium.  Concluding, 
the consul advises his up-to-date countrymen to tollow German 
methods of business, because ‘‘they are ever present and always 
patient ; they study their customers, ascertain their financial con- 
ition, give long credit with reasonable interest, and employ men 
who are either German-speaking Russians or Germans born in Russia, 
who, of course, speak both Russian and German." 


TRACTION. 


Donoaster.—The electric cars now run between the railway station 
and the racecourse. 

Nottingham.—Certain property is about to be acquired in Low- 
road by the Corporation for tramway offices. 

Yarmouth.—Penny fares are to be introduced at the end of the 
season on the municipal electric tramways here. 

Blackpool.—It is proposed to borrow £633 for additional expon- 
diture incurred in the purchase and equipment of new tramcars. 

Tyneside.—The section of the Tyneside tramways between Nerth 
a and Wallsend has now been open for public traffic for about a 
week, 

Southwiek.—The matter of a diroct line of tramways from 
Southwick to Roker has been referred to a sub-committee of the 
Council. 

Steyning West.—At the next meeting of the District Council the 
draft agreement with the tramways company will be submitted for 
approval, 

Yeaden.—The District Council have asked the promoters of tho 
tramway from Leeds to Guiseley what their propositions are in regard 
to their district. 

Standish.—It is promised that the authorised extension of the 
Wigan tramways to this place will be taken in hand without 
unnecessary delay. 

Folkestone.— The General Purposes Committee have been empowered 
to take the necessary steps to put in force the powers conferred by the 
Folkestone tramway order. 

Redruth.—Work on the electric tramway between Redruth and 
Camborne is nearing completion for Board of Trade inspection. Within 
8 few days a trial car will be run over the line. | 

Southwark. The Borough Council have approved plans submitted 
by the County Council for the construction and reconstruction of certain 
tramways in the borough for electric traction. 

Wallsend.-—The tramway company have agreed to indemnify the 
Council against liability in return for their permission to run cars over 
the Willington Bridge, and also as regards High-streot East. 


Sheffleld.— An agreement is proposed between the Sheffield Corpora - 
tion and the Rotherham Corporation as to the tramway traffic arrange- 
ments between Fitzalan-square and the centre of Rotherham. 


Wellingborough.—The Council have received the signed ement 
from the British Electric Traction Company for the street widening in 
connection with the Wellingborough and district tramway scheme. 


Carlisle.—The Town Council have adopted a form of certificate to 
be held by electric tram-drivers in the city, after they have undergone 
a oe of instruction and shown that they are qualified for their 
work, 

Salford.—Sir Frederick Bramwell has been appointed referee in the 
tramways arbitration between Salford and the Manchester Carriage 
and Tramways Company. He will make an inspection of the lines on 
the 25th inst. 

Airdrie.—It was decided by the Town Council last week to oppose 
the application of the Airdrie and Coatbridge Tramways Company for a 
further extension of time in which to construct the tramways authorised 
by their order. 

Romford.—Mr. Hawtayne is to be asked to furnish a report on the 
offer of the United Electric Light and Power Company to construct 
electricity supply works at Romford and to lay down a system of 
electric tramways. 

Littlehampton.—A deputation from the British Electric Traction 
Company will shortly wait upon the Town Council to discuss the 
desirability of extending the company’s systems of tramways along the 
coast from Worthing. 

Ainsdale.—The Parochial Committee have appointed a deputation 
to wait on the British Electric Traction Company to ascertain all the 
information possible with a view to the tramways being extended to 
Ainsdale from Birkdale. 

Bath.— Negotiations are proceeding between the promoters of the 
electric tramways and the Town Council with a view to the current for 
the trams being provided by an extension of the Corporation electricity 
works in Dorohester-street. 
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Darlington.—It is proposed to apply to the Local Government 
Board for power to borrow £14,600 for extending the electric power 
station, such an addition being necessary before tho electric tramways 
ean be supplied with energy. 


Musselburgh.—The Town Council are supporting the application 
to the Board of Trade by the promoters of the Musselburgh electric 
tramway for an extension of the time by one year in which the under- 
taking should be carried out. 


Exeter.—A meeting of the City Council has been called with a view 
to passing the statutory resolution asking the Board of Trade's sanc- 
tion to the Council serving upon the present tramway company notice 
to sell their undertaking to the Council. 

Ciacton.—A committee of the Urban District Council has been 
ош to meet the promoters of the Clacton and St. Osyth light 
railway to consider what arrangements can be made as to the Clacton 
tramways and electric lighting question. 

Keighley.—The promoters of the electric railway between Shipley 
and Keighley have practically come to terms with the Shipley and 
Bingley Councils, and it is expected there will be an early under- 
standing with the Keighley Corporation. 

Southport.—The local trades council have passed a resolution to 
be forwarded to the Corporation that in their opinion Sunday trams 
at Southport are unnecessary, and would prove injurious to the best 
interests of the workers in the town and district. 


Worsley.—It is stated that the next section of the South Lanca- 
shire tramways to be constructed will run through this district. The 
line from Leigh, after passing through Boothstown and Worsley, will 
join the Eccles tramways at Worsley-road, Winton. 


Darwen.—No decision has yet been come to in regard to school 
children's fares on the tramcars. It was stated at tho last meeting of 
the Council that the department was not in such a satisfactory con- 
dition that they could afford to make many concessions. 

Blackburn. —The overcrowding of the tramcars was the subject of 
a short discussion at the last meeting of the Town Council. It was 
stated on behalf of the committee that it was a difficult matter to 
eontrol, and no remedy being suggested, the matter dropped. 

Crancs.— We understand from the British and South African Export 
Gazette that extensive orders for electric cranes will shortly be placed 
by the Table Bay Harbour Board for the equipping of the several 
per and quays at Cape Town provided for in the new improvement 
scheme. 


Urmston.—The local authority are in favour of a line of tramways 
being constructed by the Manchester Suburban Tramways Company 
through Urmston to Stretford, but the engineer to the scheme is to 
meet their surveyor before they give their formal consent to the 
proposal. 

Bridlington. —А special meeting of the Town Council has decided 
to offer the strongest о to the application about to be made 
to the Bosrd of Trade by the promoters of the Flamborough-Brid- 
lington light railway for another extension of the provisional order 
granted in 1897. 


Stretford.—It is expected that during the current month all 
contracts will be let in connection with the supply of electricity to 
the district. As regards the layingeof the tracks for the electric 
tramways, arrangements have not yet been come to with the Manchester 
Tramways Company. 


Wigan.—An agreement has been completed between the Corporation 
and the Pemberton Urban District Council, securing to the former а 
lease of the tramways in the township of Pemberton. Application is 
to be made in the next session of Parliament for power to construct 
several new tramways. 


Hampton Wick.—The clerk to the District Council has been 
directed to write to the Local Government Board and ask if they 
oould inform tbe Council what proposals have been made by the 
tramway company, in accordance with Section 20 of their Act of 1900, 
for providing housing accommodation for the working classes. 


Ossett. —It will be decided at the next meeting of the Town Council 
whether or not а poll of the ratepayers shall be taken upon the ques- 
tion of the advisability or otherwise of the Council applying to the 
Board of Trade for a provisional order enabling them to construct 
tramways within the borough, with & view to the lines being leased to 
& company. 

Cardiff. —A long diseussion took place at the meeting of the Town 
Council on Monday with respect to the engagement of ether than 
local men on the tramways. A recommendation in favour of licensing 
eight men as drivers —seven of whom were alleged to be ‘‘ outsiders "— 
was referred back to the committee for the place of residence to be 
given in each саве, 


Maritzburg.—The Corporation are now actively proceeding with 
the construction of the municipal electric tramway, апа quite recently 
their London agents (Messrs. Ford Bros.) invited tenders for the 
supply of a large quantity of Vignoles rails, fishplates, and other mate- 
rial. Tenders for the necessary rolling-stock, motors, etc , will, we 
understand, shortly be invited. 


Antwerp.—It is stated in Antwerp that the Belgian Government 
have practically decided to construct an electric railway between 
Brussels and Antwerp. This will be the first long-distance express 
electric service in Europe. The contract will call for a speed of about 
60 miles an hour. The route 1s 26 miles long, and the trains are to 
cover the distance in 25 minutes. 


Batley.—The laying of the tramways in Байсу, as in other parts 
of the district, is proceeding apace. While the agreement with the 
British Electric Traction Company for a lease of the lines has not yet 
been signed, it is on the eve of being concluded. Mr. 8. Jones, of 
Doncaster has been appointed clerk of works during the erection and 
equipment of the electricity station. 


Bournemouth.—A number of minor matters in connection with 
the tramways were dealt with at the last meeting of the Borough 
Council. Complaint was made of delay in the coustruction of some of 
the lines, and a memorial received on the subject is to be comsidered 
at a special meeting of the committee. 


Bradford.—The tramways receipts for the week ending Aug. 31 
amounted to 55,479, as compared with £1,185 for the corresponding 
week of last year, an increase of £2,294. The Corporation are nego- 
tiating with the Shelf Tramway Company for the purchase of their 
undertaking. The offer is shortly to be submitted to a meeting of the 
shareholders in the company for approval or otherwise. 

Dudley.—<A special meeting of the Town Council was held on 
Tuesday to consider the expediency of the Corporation becoming the 
owners by purchase of the whole of the tramways and light railways 
in the borough. A resoultion in these terms was adopted. The 
Tramway Committee recommend the Council to sanction the use of 
double-decked tramcars on the Kingswinford light railway. 


Perth.—In reply to the decision of the Town Council to com- 
ulsorily purchase the undertaking of the Perth Tramways Company 
y arbitration, the shareholders of the company have passed a resolu- 

tion iu favour of applying to the town for a concession of 32 years, in 
order that the company might themselves convert the tramways #0 
electric traction, taking the supply of electricity from the town. 


Bury.—A eu meetiug of the Town Council was called for 
yesterday for the purpose of taking into consideration the propriety 
of giving notice to the Bury, Rochdale, and Oldham Tramway Com- 
pany, Limited, requiring the company to sell to the Council so much 
of their undertaking as lies within the borough. The work of laying 
the new tramlines will be commenced at the earliest possible date. 


Pretoria.—The directors of the Pretoria Tramway Company have 
made application to the Government for leave to resume the running of 
their trams. The permission, says the British and South African 
Export Guzette, will doubtless be granted, pending the Town Council's 
maturing their plans for a municipal electric system. Twelve months’ 
notice only is required to terminate the concessionaires’ opcrations. 


Paisley.—Mr. W. M. Murphy, promoter of the new Paisley 
electric tramways, is at present negotiating for the purchase of the 
existing Paisley tramways, which he hopes soon to get possession of. 
When the purchase is completed, and tlre approval of the local autho- 
rities of the plans obtained, he intends to proceed with the under- 
taking. The information has been anxiously looked for locally a 
considerable time by the public. 


Newport (Mon.).—The proposed new tramways are estimated to 
cost £7,801 for rails and fishplates, and for these a new tender has 
been found necessary. The delay in the completion of the clectric 
power station is engaging the attention of the Electrical Committee, 
and they have decided to convert the centre area of lighting from 
alternating to continuous current at a cost of £2,235. The committee 
have decided to supply current for power purposes on the maximum 
demand system, at an initial rate of 2d. per unit for a daily average 
demand of two hours, and at 1d. per unit over that time. 


Additional Traffic Returns.—Anglo-Argentine, £245 increase; 
Barcelona Ensanche y Gracia, £79 decrease ; Barcelona, £180 increase ; 
Brisbane, £592 increase (month of August, £11,442, increase £2,942 ; 
Buenos Ayres and Belgrano Electric (month of June, receipts £12,229! 
increase £470), £182 increase ; Calcutta, £246 increase ; Cape Town 
(month of June), receipts £14,148, expenditure £6,689 ; Isle of Thanet 
Electric, £210 increase; Mexico Electric (month of July), receipts 
£20,300, expenditure £12,600 ; Perth Electric, £190 increase ; Port 
Elizabeth (month of June), receipts £3,849, expenditure £1,891. 


Ayr.—The tramways accounts just issued, although they show а 
complete year of the capital account, the undertaking having been 
opened on Sept. 26, 1901, only show about eight months of a revenue 
account. In that time there was a total income of £4,971, and the 
total working expenses amounted to £2,852, so that the result is a 
credit balance of £2,121. When this balance is placed against interest, 
repayment of loans, and depreciation, it still shows a balance of 
£242. 18s. 9d., which is carried to meet the reserve fund of £5,000. 
As regards depreciation, the sum of £1,036. 19s. 4d. has been written 
off in the eight months. 

Electric Postal System.—A Reuter telegram from Rome of 
Wednesday's date states that the Minister of Posta and Telegraphs 
and the Under-Secretary of State for Posts and Telegraphs, together 
with the high officials of the Postal Department, have examined a 
scheine submitted by an engineer named Piscicelli for the establish- 
ment of an electric postal service. It is proposed ly means of this 
system to transmit letters in aluminium boxes, travelling along over- 
head wires at the rate of 400 km. an hour. A letter could thus be 
sent from Rome to Naples in 25 minutes and from Home to Paris in 
five heurs Signor Galimberti has appointed а technical commission 
to report on the system before instituting а series of experiments 
between Rome and Naples. 

Manchester.—A meeting of the Parliamentary Sub-Committee was 
held this week to consider а proposal to promote a Bill in the next 
session of Parliament to include certain tramway matters. "These last 
embrace the following proposals: to authorise the construction of lines 
of tramway in the new road proposed to be constructed as a continua- 
tion of Forge-lane to Hulme Hall-lane ; a tramway through Victoria- 
park from the terminus of the existing tramlinesin Upper Brook-strect 
to the authorised tramline in Diekenson-road ; and a tramway in and 
along Devonshire-street from Hyde-road to Stockport-road. It is also 
proposed to amend Section 9 of the Act of 1899 and Section 22 of the 
Act of 1900 so as to provide that the powers of the last-mentioned 
section as to laying down double or interlacing lines in place of single 
lines and vice verse, and as to altering the positions of tramways and 
other matters, shall extend to tramways outside the eity which are or 
shall be leased to the Corporation. 
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The Thames Valley.—The extension of the electric tramcars in 
the Thames Valley from Twickenham to Teddington, and from 
Twickenham to Richmond Bridge, will, we understand, be opened next 
Monday, the 15th iust., and next spring will see the continuation of 
the lines to Kingston and Hampton Court. 

Brighton.—The work of laying the proposed tramways in Old. 
steine and London-road is not to be proceeded with before Jan. 1 
next. In the meantime tenders are to be invited for the construction 
of the tramways as well as for the wood paving of the roads in ques- 
tion, the whole of the work to be carried out at the same time. 


Southend. —The first year's working of the electric tramways does 
not show a profit. An estimate of the probable receipts was slightly 
over £11,000, and this estimate, it is reported, was really below the 
total received up to July 18, when the trams had been running for 
a year; but the estimated expenses had also been exceeded. It is 
believed, however, that a substantial profit will be forthcoming after 
a short period. 

Battersea. —In reply to a further communication from the London 
County Council as to whether, in the event of that body applying 
for powers next session to construct a tramway from Battersea Park- 
road to Buckingham Palace-road, the Borough Council would con- 
tribute one-third of the cost of the necessary stieet widenings, that 
Council have decided to abide by their previous decision —/.v., not to 
give the required contribution. 


A “Tramoar” Wedding.—A novel feature at the wedding last 


week at Newcastle-under-Lyme of Miss Giiffith, daughter of the town 


clerk, was the use of the electric tramcars in addition to the private 


earriages for the conveyance of the guests from the parish church to 
the residence of the bride's 
route. 
their large cars, which wore prettily decorated. 


Leigh.—At the monthly meeting of the Town Council a discussion 
took place as to whether the South Lancashire Tramways Company 
should be permitted to run cars before the widening of Leigh-road 
and the arrangements for the lighting of the streets or roads in the 
borough through which thë trams will pass are completed, and ulti- 
mately it was resolved that permission should be given to the company 
to run the trams on Oct. 15 as they desired on terms. 


Harrogate.—The опо of the proposed electric tramways for 


the borough was considered at the last meeting of the Town Council. 
As a result the borough surveyor was instructed to prepare plans for 
the 5 routes. It was also resolved to approach the Knares- 
boroug 

continuing the proposed terminus of the line at Starbeck to Кпагеѕ. 
borough. Another section of the line will proceed through the 
principal streets to the Little Wonder. 

Swansea.—At a meeting of the Electric Lighting Committee on 
Friday last reference was made to the Constitution-hill tramway, 
which has been at a standstill for some months past. The town clerk 
presented a report, which showed that the Board of Trade declared 
the powers of the promoters at an end, and the road authority might 
remove the line, the promoters to pay the cost of such removal, 
according to the Tramway Act of 1870. The town clerk also made a 
He with respect to the proposed extensions beyond the borough 
imits. 

Aberdoen.— With reference to the proposal of the Corporation to 
apply for permission to construct a tramway to Torry, viv Dridge-street, 
Guild-street, and Market-street, popular opinion in Torry is that it 
would not be in the interests of the community were the electric cars 
to be run by way of Bridge-street. At the last meeting of the Ward 
Committee а resolution was passed that, in the opinion of the com- 
mittee, the only satisfactory route for the tramway system that would 
serve the wants of Torry would be the direct route to Union-street in 
connection with the George-street route. 

Glasgow.—The Corporation tramways last week ran 252,674 car 
miles, carried 5,580,862 passengers, and drew in fares £12,505. 8s. 1d., 
5 with 257,895 car miles, 5,444,127 passengers, and £15,086. 
6s. 4d. in fares in the corresponding week last year. Mr. Young, the 
tramways manager, reports that the great majority of the electric cars 
have been provided with the Tidswell guards, and that the others 
are being fitted up as expeditiously as possible. The committee have 
declined an application by the Cyclists’ Touring Club asking per- 
mission to carry disabled cycles on the front platform of cars. 


Bolton.—The tran ways accounts for the past year show that the 
total income was £78,644. The principal expenditure items were: 
management account, £1,683 ; traffic account, £31,317 ; maintenance 
of permanent way, £3,583; maintenance of electrical equipment 
took £1,165, repairs and maintenance of rolling-stock £7,378 ; com- 
pensation in respect of accidents accounted for £1,374 ; depreciation 
absorbed £16, and interest £8,393, leaving £3,395, which was 
transferred to the borough fund in aid of rates. The capital account 
shows that £368,662 has heen expended on works, plant, equipment, 
etc., to date. 

Johannesburg.—Tramway matters in Johannesburg have advanced 
a farther ва with the refusal by the Town Council of the tramway 
company's offer to equip their horse system with electricity, and by 
the appointment by the former of а special committee to consider the 
establishment of municipal tramways, with an instruetion to brin 
up а full report at an early date providing for the establishment aud 
working of errs S electric tramways in Johannesburg. The muni- 
cipal project will doubtless involve the buying up of the company’s 
interests, and proposals to this end will no doubt be included in the 
special committee's report. 

Edgware.—Ata meeting of the Parish Council recently, a resolu- 
tion was unanimously ed protesting against the proposal of the 
Hendon Rural District Council to oppose the light railway to Stanmore 
at the expense of the general expenses of the Council. It was further 


rents, which is situated on the line of 
The Potteries Electric Traction Company put on several of 


Rural Council and the Urban Council with the object of 


agreed to write the Middlesex County Council urging them to push on 
with the construction of the light railways along the Edgware-road as 
quickly as possible. The Edgware Council is of opinion there is no 
other part of Middlesex more in need of better communication, and 
the hope is expressed that before long there will be an extension of 
the light railway system to Watford. 

Burnley.—The Electricity Committee recently made a claim of 
£550 against the Tramways Committee in respect of the services of 
the electrical enginver and his staff during the reconstruction of the 
tramways It is now agreed that the committees controlling the 
borough surveyor’s and electrical engineer's departments shall take 
into consideration the remuneration proposed to be made to those 
officers and their assistants in respect of the special services rendered 
by them in the reconstruction of the tramways, and that the Tramways 
Committee pay direct to those officers and their assistants such sums 
as may be considered reasonable by those committees 


Durban.—During the consideration by the Town Council of the 
various tenders submitted for additional tramway material and rolling- 
stock for the Durban tramways, that o£ Messrs. Macartney, McElroy, 
aud Co for £10,000 for additional cars came under review, and its 
acceptance was objected to by Councillor Middleton on the ground 
that a British firm actually manufacturing cars should be given the 
preference. In the animated discussion which followed the Mayor 
explained that the motors would be of British make, but the car 
bodies would have to be procured from America, as they were urgently 
wanted. Ап amendment that the matter be reconsidered was lost on 
the vote. 

Plymouth.—On the minutes of the Tramways Committee coming 
up for considcration at the meeting of the Town Council on Monday, 
a member remarked that the position of the tramways was most 
unsatisfactory. Up to June 30 this year there had been no increase 
of receipts, but there had been an increase in expenditure of £1,330. 
The position was worse now. Since June there had been an increase 
in receipts compared with last year of £440, although since then 
the Beaumont-road extension had been opened, and there were extra 
receipts from the extension to Union-street and the running of work- 
men's cars. On the other hand, in the past 20 weeks they paid 81,000 
more for current, and altogether the increased expenditure in that 
period amounted to £2,099. 

Halifax. — A deputation from the Halifax and District Trades and 
Labour Council has waited upon the Town Council with a memorial 
urging the Council’s consideration of various alleged grievances of 
tramway employés. It was stated that the conductors had to make 
up any deficiency in the fare-box, although in their opinion the 
deficiency was due to the mechanism of the box, and not to them- 
selves. In some instances the box registered pounds without a coin 
being placed in it, and there had been cases of men leaving their 
employment rather than make up the deficiency. The men had no 
objection to the use of any particular box, or to a check being placed 
upon them, but they asked that the check should be a fair one. The 
memorial was referred to the committee. 


Elland. —The local authority are making overtures to the Halifax 
Corporation for their consent to the handing over of their rights to lay 
tramways to EHand with the British Electric Traction Company. This 
step is the outcome of a sore feeling with Elland that they have not 
been fairly treated by Halifax. Their case is, when Elland accorded 
their support to the Corporation Bill in Parliament, Halifax promised 
to take trams to Elland within two years, and this has not been 
fulfilled. If Halifax grant the request which will be made to them, the 
Elland Council will approach the British Electric Traction Company, 
with whom Brighouse is already in negotiation for laying tramways to 
Huddersfield, and endeavour to arrange satisfactory terms. Elland 
will shortly be in a position to supply the electrical power from their 
works. 

Reading.—From accounts appearing in the local newspapers we 
gather that much annoyance is being experienced by residents along 
the line of route where the work of taking up the old tramway lines 
and laying down the new metals for the electric system is being carried 
on. Especially is this the case along the King's-road, where the road- 
way is all picked up and traffic stopped. A similar state of things 
exists at the western cud of the town, along the Oxford-road from the 
barracks to the railway bridge. Considerable delay in the work of 
constructing the lines and in excavating the road ways has been expe- 
rienced owing to the heavy rain and unsettled weather; the men, 
however, as & rule, are working steadily and carefully and carrying 
out the work as expeditiously as is possible under the difficult 
circumstances, 

Wolverhampton. —On the subject of workmen's cars it was stated 
at the last meeting of the Town Council that the Tramways Com- 
mittee had already taken the matter into consideration, and the 
tramways manager was preparing a statement on the subject for а 
committee that would be held on the morrow. The cemmittee had 
consulted Tettenhall Urban District Council and the workmen of 
Tettenhall. Аз зоор as permission was received to run to the Dog 
and Gun workmen's cars would be started. The question of work- 
men's 'buses on Dudley-road would also be dealt with. The electric 
tramway through the rock at Tettenhall to the Dog and Gun Inn has 
now been completed. Owing to the absence of Colonel Yorke, who is 
in America, Lieut.-Colonel von Donop, R.E., has been «еш, by 
the Board of Trade to make an official inspection of the line. This 
took place on Wednesday. 


Newoastle.—A dispute has arisen between the Corporation tram- 
way men and their employers over the dismissal of three of the former, 
A mass meeting has decided that if the men are not reinstated the 
others will come out on strike. A meeting of the Corporation 
has been held without any definite result. On Tuesday this week it 
was announced that as the result of an interview between Mr. Whit- 
burn, the representative of the men, and Mr. Le Rossignol the tram; 
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way men's dispute is now settled, an amicable arrangement having 
been come to. Two of the men who were suspended have been given 
employment ; the third man concerned in the dispute has obtained 
a situation elsewhere.. The annual accounts of the city treasurer show 
that from Dec, 16, 1901 (the opening day), to March 23 last the traffic 
receipts of the Corporation tramway system amounted to £20,918. 
Оз. 7d., and the trafficsex penses to £10,694. 158. 


Hull.—Experiinents have been, made by Lieut.-Colonel von Donop, 
Board of Trade inspector, in testing a number of tram lifeguards at 
the Liverpool-strect tram sheds, Hull. The guards fixed for test were 
the Burns, the Barnard and Wilkinson, the Tidswell, the Snowden, 
and the Carr, four of which were patents registered by Hull men. The 
first to be tried was the Burns guard. Both large and small dummies, 
when placed along the track, were picked up beautifully by the roller. 
Lieut.-Colonel von Donop expressed himself very satisfied with the 
work of the roller, and said that it was a splendid idea, especially the 
reverse motion. He remarked that the Board of Trade would very 
much welcome this guard, if the roller was extended and the sheaths 
taken off. It would be a deaded improvement on anything he had 
seen. The other guards were also tested. Subsequently the inspector 
saw the new tramway extension on the Holderness-road, and expressed 
himself satistiod with the manner in which the lines had been laid. 


Leeds.—Tho receipts on the city tramways last week amounted to 
£5,329. 4s. 8d., as compared with £4,446, 12s. 3d. in the correspond- 
ing week of last year, an increase of £888. 12s. 5d. The City Council 
have sanctioned new by-laws allowing an excess of passengers on the 
tramcars on wet days and holidays. The conductor is to be the judge of 
weather. On holidays he is to have no option, but must admit 
eight extra passengers if there is room for them. Since the main-line 


routes of the tramways were eompleted, the Tramways Committee |] persons. 


have had brought before them at various times questions as to the 
advisability of connecting or linking up certain of the lines with the 
idea of ultimately providing a circular route round the city. Some of 
the proposals have now been submitted in definite shape, together 
with projects for extending one or twe tramways to the city boundary. 
The general manager, Mr. J. B. Hamilton, is to propare a report on 
the matter to be presented to the committee next Monday, and what- 
ever extensions ure deemed advisable will be included ia an early 
application for a provisional order to carry out the werk. 


Accident.—The accident at Glasgow on Saturday night, resulting 
in one death and injury to 27 other persons, has been made a good 
deal of in the daily newspapers from the point of view of the heavy 
casualty list; but when the facts come to be examined the accident 
was of quite an ordinary character, although three of the electric cars 
were involved init. From the official account given by Mr. Young, 
the general manager of the Glasgow tramways, it seems that as the 
motorman of the first car was applying the hand brake at a stopping 
place, the brake ratchet handle came away in his hand owing to the 
locker pin having worked loose and come out, thus allowing the 
handle to get free from the spindle. These handles are examined 
daily, and no explanation can be given of this unique occurrence. 
Clearly the proper course for the motorman would have been to apply 
the power at that moment to keep the car forward. The other course 
was to reverse and apply the electric brake. We understand that the 
electrical equipment of the car has since boen tested and found to be 

uite in order. The Board of Trade have appointed Major E. Druitt, 
È E., to hold a local enquiry into the accident 


Auckland (N.Z.).—The first lot of tramears for the Auekland 
Electric Tramways Company have arrived from England to the com- 


pany's Ponsonby depót, the new building there being sufficiently far 


advanced to receive them. The cars arrived in sections and will be, 
put together at an early date, an expert. Mr. 3. A. Mahood, and his 
assistant, Mr. James, having eome out from England with the cars 
for the purpose of fitting them together. There are about a dozen 
cars on the '* Niwaru,” and the remainder of the first consignment of 
23 cars are on tho Waimate.” which is due here on Friday first. 


These consist of 10 four-wheeled cars, five efght-wheeled combination | 


cars, four double-deck cars, and four closed cara. The combination ` 
cara should prove highly popular in Auckland. They are of a long 
type, with the central section closed and the two end sections open. 
In а week or two the first of the new cars will be fitted up, and will 
be open for public inspeetion. The balance of the cars required for 
the city tramways are now on tho water, and should arrive in about 
віх or seven weeks. —.Viw Zeilen Mining, Engineering, and Buslding 
Journ, June i. 


Rotherham.— Arising out of the recent contraet entered into for a 
supply of basic steel rails for the tramways a discussion arose at the 
last Town Council meeting, when a letter was read from Messrs. 
Kennedy and Jenkin on the subject. This stated that no contractar 
tendered directly for Engltsh rails made by the acid process. Messrs. 
Macartney and McElroy were asked if they oould not obtain rails elso- 
where, and they replied that they could not get either Bolckow’s or 
the Barrow Company to quote at all. It was entirely owing to the 
fact that acid steel could apparently not be obtained that Pase was 
accepted. Messrs. Kennedy should themselves have preferred acid 
Шс, although they were very doubtful at the time whether they 
should get it. They are, however, certainly not of the opinion that 
basic steel is very much inferior in point of quality " to acid steel. 
Messrs Walter Scott and Co. have agreed to work strictly to the 
specified chemical analysis, which is a most important point. The 
letter adds that Messrs. Kennedy have sufficient confidence in their 
rails to have accepted them for the London County Council tramways, 
where they are now being laid down. It was stated in the discussion 
that there was a difference of over £1,000 in the price of the rails. 


Stoppages on the Tubes.“ Shortly after eight o'clock on 


Seturday н a motor failed on the Twopenny Pube, near Holland 
Park Station, and the whole of the up teatħe was suspended for 15 
minutes. The official explanation of the breakdown is that it was due 


19109. 


to the failure of the brush of the motor. On the previous afternoon 
a breakdown occurred on the City and South London Electric Railway 
owing to the fusing of one of the main cables in the generating station 
at Stockwell. The current being entirely cut off from the system all 
the trains ceased running, and the passengers in those trains which at 
the moment were between stations were obliged to alight and walk 
along the tunnels to the nearest exit. Traffic was suspended for 35 
minutes There was another breakdown on the City and South 
London Electric Railway on Tuesday evenépg. А little before six 
o'clock a train to the City came to a standstill almost immediately after 
leaving Stockwell Station, and when it had only proceeded about 200 
yards through the tunnel. The stoppage was due to a slight mishap 
tothe motor. Owing to the proximity te the depot at Stockwell a 
fresh motor-engine was quickly procured, and the train aud disabled 
engine were towed back into tlie station. Traffic was not delayed more 
than a quarter of an hour. 

Liverpool.—The Corporation are about to equip a number of the 
electric cars with a device of Mr. C. R. Bellamy, the general manager, 
which it is claimed has solved the problem of wet seats outside. At 
a meeting of the committee yesterday week a councillor explained the 
invention, which has already been applied experimentally to an 
electric car. The device consists of a light frame of steel, 6ft 2in. 
from the roof, with a canvas cover and side eurtains in sections, the 


whole of which сап be raised or lowered in half a minute; or the 


sections can be worked separately. The canvas is, of eourse, water- 
proof; it is set back fore and aft a few fect, so as to avoid a draught 
coming up the stairease. The trolley pole will be removed from the 
deck of the car to the outside of the cover, so as to be ne longer in 
contact with outside passengers, and the whole of the upper deck being 
quite clear, there will be sitting accammodation outside for 10 more 
Altogether, it is estimated, the covered deck will hold 42 
assengers and the inside 31, allowing for nine standing, or 73 in all. 
t was stated that the invention was not to be patented ; it*would be 
available to the whole tramway world for nothing in the shape of 
royalties, etc. After the committee mecting the members went for a 
run on one of the experimental ears. So impressed were they with 
the result that they confirmed a recommendation by the sub-committee 
to equip 30 additional cars just ordered with the apparatus, at a cost of 
£60 each, and to apply the cover # 12 other cara now approaching 
completion, at a similar cost per car. At night the car roofs will be 
lighted with three electric lamps, in addition to those at either end. 


Dundee. —The first annual report of the Tramways Committee dn 
the city tramways for the year ended May 15 last shows that the 
gross receipts have amounted to £35,874. Os. 9d., and the working 
expenses to £24,042. 78. Ed., leaving a balance of revenue over 
working expenses of £11,851. 13s. 3d. This balance has been appro- 
priated in meeting interest (£5,076. 7s. 4d.), sinking fund (£3,415), 
depreciation (£9035. 13s. 3d), and the annual payment to the former 
lessees (£2,100), as per agreement, a balance of £36 12s. 8d. being 
carried to credit of suspense account. During the year considerable 
sums have been expended on additional tramway lines, relaying and 


. equipping old lines for electric traction, cars, etc., amounting in all 


to £66,187. 16s. 10d. This sum falls to be added to the capital 
account, which now stands at £232,313. Os. 11d. Since the tramways 
were taken over by the Corporation, the following lines have been 
adapted for electric traction: Perth-road section, Lochee section, and the 
Fairmuir section. The following new lines have been constructed, and 
are also being worked by electricity: Lochee extension, Perth-road 
extension, Maryfield, Blackness, Seagate and Ferry-road, and Fairmuir. 
On account of the development of the system, ground has been 
acquired at the old cattle market in Lochee-read, on which a new 


,depót has been erected, with accommodation for 51 cars and the 


usual appurtenances, including a workshop where all repairs to cars 
and equipment can be carried out. Further, a new depót has been 
erected at Maryfield capable of accommodating 40 cars. Arrange- 
ments are also being made for adapting part of the Lochee depót 
for the accommodation of electric cars. During the year the whole 
of the rolling-stock has been fuily maintained out of revenue. The 
following is à comperison of the traffic returns with the returns of 
the previous year: Year ending May 15, 1901—mileage, 446.550; 
passengers carried, 6,595,412; total reeeipts, £26,058. Year ending 
May 15, 1902— mileage, 752,814 ; passengers carried, 9,084,522 ; total 
receipts, £35,874. Os. 9d.—an increase of 306,464, 2,691,110, and 
£9,816. Os. 8d. respectively. 


PROVISIONAL PATENTS, 1902. 


бирт. 1. 


904a. Improvements relating to galvanometers. Sidney 
George Brown, 45, Southampton-buildings, Chapcery-lane, 
London. (Date claimed under Patents Rule 19, Арш! 18, 
1902.) 


An improved chain for suspending electroliess. Isaac 
Clements and Charles Clements, 56, Temple street, HRirm- 
ingham. 

Improvements in electric arc lamps. Frederick James 
Green, 18, Orchard-street, Portman-square, London. 

Improvements in or connected with eleetrio raliways 
and tramways on the stud contact system. George 
Wilkinson, Commercial-street, Halifax. 

Imprevements in or relating to devices for operating 
trolley arma. Eugene Limauge, 111, Hatton-garden, 
London. 

pides in electric baths. Josef Zwi 

auk-chambers, Southampton-bufldings, I 
London. (Complete specification.) 


19110. 


19112, 


19172. 


19080. 1, Birkbeck 


neer у -lane, 
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19128. An improved electric heater. or "radiator" Edward 
George Rivers, Beverley Lodge, Richmond, Surrey. 
12191. Improvements in electric measuring instruments. 


Walker Moseley, 32, Linden-grove, Peckham, London. 

19194. Improvements in or connected with magnetic com- 
passes. Andrew Hilliard Atteridge, Norfolk  IIouse, 
Norfolk-street, Strand, London. 


' Зерт. 2. 

19208. Improvements in or relating to trolleys for electric 
traction. Samuel Roberts, 57, Barton-arcade, Manchester. 

19225. Improvements in storage batteries. Wallace Fairweather, 
62, St. Vincent-street, Glasgow. (The International Battery 
Company, United States.) (Complete specification.) 

19972. Improvements in incandescent electric lamps. Albert 
William Wallace Miller, 24,  Southampton-buildings, 
Chancery-lane, London. (Complcte specification.) 

19283. Improvements in electric transmission and contrelling 
gear. John Johnston and Archibald Edward Dobbs, 18, 
Southampton-buildings, Chancery-lane, London. 

199 1. Improvements in electric burglar and like alarms. 
Herbert John Haddan, 18, Buckingham-street, Strand, 
London. (The tirm of Topffer and Schädel, Germany.) 
(Complete specification.) 

Serr. 3. 

19305. An improved apparatus or devioe for use in applying 
bituminous or similar composition to conduits for 
electric cables, or to drain-pipes, or like goods to 
form jointing rings thereon. William Oates, Palatine- 
chambers, Market-street, Halifax. 

Serr. 4. 


19366. Improvements in of relating to electric cable con- 


ductors. William Ernest Hitch, 40, Station-roud, King's 


Heath, Birmingham. 

19368. Improvements in electrodes. James Hargreaves, Farn- 
worth-in- Widnes, Lancs, 

19377. An improved form of electrical choking coil. Frederick 
James Green, 18, Orchard-street, Portman-square, London. 

19120. An improvement in electric switches. Oliver Imray, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 

lane, London. (Sprague Electric Company, United States.) 
(Complete specification. ) 

19422. Improvements in electric switches with automatic 
electromagnetic release. George William Green and 
Richard Poole, 12, Mortlake-road, Kew. 

19428. Improvemonts in electromagnetic brakes. 
Gershom Childs, 145, Farringdon-road, London. 

19431. Improvements in lifeguards for electric cars and 
other vehieles. John Farrar Mason and Harry Kremnitz, 
6, Lord-street, Liverpool. 

19432. A combined pull-down fitting and universal shade 
filter for general electric lighting purposes, Robert 
Walter Braham, 60, Red Lion.street, Clerkenwell, London. 

Serr. 5. 

19452. Improvements in electric sparking plugs. Thomas 
Henry Williams, 125, High Holborn, London. 

19483. Apparatus for teaching wireless telegraphy. Louis 
Ancel, 56, Ludgate-hill, London. (Complete specification. ) 

19488. An improved eleotrolytic electricity meter. Joss 
Batlle y Hernandez, Eduardo Mier y Muira, Luis de la 
Pena, and José Benito y Ortega, 23, Coleman-street, London. 
(Complete specification.) 

SErT. 6. 

19522. Improvements in electric heating stoves.  Veritys, 
Limited, and Percy Garniss Ebbutt, 11, Burlington-chambers, 
New-street, Birmingham. (Complete specification. ) 

19529. An electrical ignition device suitable for petrol motors 
and the like. Joseph Hutchinson Clarke, 10, St. George's- 
crescent, Liverpool. 

19562. Improvements in emergency brakes. Henry Harris 
Lake, 45, Southampton-buildings, Chancery-lane, London. 
(General Electric Company, United States.) 

19563. Improvements in and relating to electrical switch 
devices applicable to rheostats, commutators, and 
the like. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (General Electric Company, United 
States.) N 

19564. Improvements in electrical switches. Henry Harris 
Lake, 45, Southampton-buildings, Chancery-lane, London. 
(General Electric Company, United States.) 

19565. Improved method of manufacturing insulating bushings. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

19566. Improvements in and relating to electric switch 
regulators. Henry Harris Lake, 45, Southampton - 
buildings, Chancery-lane, London. (General Electric Com- 
pany, United States.) 

19667. Improvements in trolley wheels. 
Southampton-buildings, Chancery-lane, London. 
Electric Company, United States.) 

19568. Improvements in and relating to the cooling of electric 
motors, Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (General Electric Company, Untted 
States. ) 


Joseph 


Henry Harris Lake, 45, 
(General 


19571. Improvements in systems of electrical distribution. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Electric Company, United States.) 

19572. Improvoments-in trolley wheels. Henry Harris Lake, 45, 
Southampton-buildings, Chancery-lane, London. (General 
Electrie Company, United States.) 

19573. Improvements in and connected with contact shoes for 
electric railways. Henry Harris Lake, 45. Southampton - 
buildings, Chancery-lane, London. (General Electric Com- 
pany, United States.) | 

19579. Process and apparatus for tho detectien of short- 
circuits in cleotric batteries. Hermann Beckmann, 18, 
Soutliampton-buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Sept. . 
1901. 

11348. Syntonic space telegraphy. Lodge and Muirhead. 

17489. Armature windings for dynamo-electrio machines. 
Hobart. Ё 

Electric meters, Saldana. 

Electric gas lighters. De Thiersant (La Soe. Radiguet 
Massiot.) 

18622. Electric clocks. Conrady. 

19468. Manufacture of carbon anodes. von Welsbach. 

19829. Track construction of electric railways or tramways 
operated on the conduit system. Chapman. 

Electric meters. Hatfield. 

Apparatus for trueing up commutators of dynamos. 
Drake and Gorham. 

Electric cables. O'Gorman. 

Electric time switohes. Offord and Jevons. 

Electrical apparatus for registering the discharge of 
liquids by pumps. Hertslet, Morris, and Knott. 

Tools for use in producing sheet metal cases for eleo- 
tricity meters. 5. J. and E. Fellows, Limited, and Corker. 

Automatic guards or protectors for electric or other 
tramway cars and the like. Dewar. 

1902. 

Electric arc lamps. Heany. 

Electrical smelting of ores and refining of metals and 
farnaces therefor. Stassano. 

10083. Method ef producing electric insulating bodies Haddan. 
(‘‘Pryisolith " Isolating Material Manufacturing Company, 
Limited. ) 

Electric aro lamps. Girdlestone and Thorkelin. 

Process for the production of electrodes for secondary 
batteries. Thompson. (Akkumulatoren und Electricitüte- 
Werke Aktiengesellschaft vorm. W. A. Boese und Co.) 

14205. Electrical sparking devices for explosion engines. 
Brasier. (Date applied for under International Convention, 
Feb. 11, 1902.) 

Electric couplings. Mackenzic. 
Company.) 

Lightning arrester for electrical installations. Siemens 
Bros. and Co., Limited. (Siemens und Halske Aktien- 
gesellschaft.) 

Driving mechanism suitable for electrically-driven 
machine tools. Wüst- Kunz. (Date applied for under 
International Convention, July 20, 1901.) 

Apparatus for controlling from a distance electro- 
motors serving to actuate ships’ rudders, sluice gates, 
swingbridges, and the like. Sicmens Bros. and Co., 
Limited. (Siemens und Halske Aktiengesellschaft.) 

Instruments for indicating the phase and frequency 
relations of alternating-current oirouits. Conrad. 
9015 applied for under International Convention, July 12, 
1901. 

Eleotrio farnaces and produotion of chemieals in such 
furnaces. Brewer. (Taylor.) 

16962. Electrical switches or cut-offs. Kennedy. 


17658. 
18093. 


19878. 
20788. 


21170. 
21253. 
21387. 
22202. 
22307. 


4091. 
8288. 


11044. 
11509, 


14842. (С. К. Manufacturing 


14572. 


14683. 


14773. 


15095. 


16556. 


— —'.———ꝛ——ß— ͤ ——— 
7 
COMPANIES' STOCK AND SHARE LIST. 
Name. ar Last price, 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-2 
Aron Electricity Meter, 5 p.c. Cum. Pref. Shares, 1-125,000 1 .. i 
rdinary, 1-125,000.............................. 1 1/16-5/16 
British Insulated Wire, Ord., 1-70,000 .................... 5 74-73 
—— 6 per cent. Cum. Pref., 1-40,000 .................. 5 oro 
— $ per cent. Mortgage Debentures ................ 100 .. 101-104 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 65.105 
——— 4 per cent. Mortgage Debenture Stock 100 .. 1051 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 1-11 
—— Non. Cum., 6 per cent. Pref. .................... 2 u 
44 per cent. 1st Debenture Stock ................ 100 .. 1001 
44 per cent. 2nd Debenture Stock ................ 100 .. 93-98 
Callender's Cable, Debentures.................. eee 100 .. 109-113 
i y eo RU 5 .. 154-164 
б per cont. Pref. ................................ 85 .. 545 
Crompton and Coo hon 5 .. as 
————— 9 per cent. Debentures .......................... 100 101-1C6 p; 
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Name. = аш Last price. Name. Е Ad. © Last price. 
Edison and Swan United, A” Shares, 1-99,261 .......... 3 .. - 
emus * A" Shares, 0L017,139 17:7: : 15. Eleetrie Lighting and Supply.— £ £ 
5 per oent. Debentures .......................... 100 Blackheath & Greenwich District Ordinary 1,201-101, an l.. 11706 
4 per cent. Deb. Stock, Red. 100 74-78 44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 103 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 13-24 Bournemotüth and Poole, Ordinary ...................... 10 .. 114-104 
7 per cent. Cumulative Pref. .................... 2 24. 44 per cent. Cum. Preꝶ ini 10 .. 94-1 
4 per cent. Регр. lst Mort. Deb. ................ 100 -102 Debenture Stock, Red. .......... ————À 100 .. 101-1 
General Eleotric Company (1900), 5 er cent, Cum. Pref... 10 10-1 Brompton and Kensington, Ording 5 .. 10-10 
4 per cent. 1st Mort. Deb. Stock ................ 100 100.1 7 per cent. Preference .......................... 5 . 104-102 
w. T. Henley's Telegraph Works, Ordinary вени 5 16-17 Calcutta Mf an y 50:001 00 .Ordinary,Nos.1-20000.... 5 .. 7:8 
44 per cent. Preference.......................... 5 01-53  — | ,, L1 OB. A0, O 5 .. 7-8 
44 per cent. Debentures ........................ 100 109-115 Cambridge осно Supply Company, Ltd., 20 oro: Sige 3 e 1 
India Rubber, Gutta Percha, and Telegraph Works ...... - ae 
per cent, Debentures ......... 0 100 10.103 Central Electric Supply, LA., 4 per cent. Guar Deb. Stock 100 .. 105-108 
Parker, Thos., Limited, Ordinary ........................ 10 144-15) Charing Cross and Зтап4ф................................ 5 .. 9-94 
тоссо Construction and Майыс = 12 38-4] Nos. 50,001-70,000 .............................. 5 .. 89 
5 рег cent. Bonds .............................. 100 102-105 — 44 per cent, Cum. Frei, . 5 . 955. 
n City A " 44 p.c. Cum. Pref., 9998 a0 x 15 107 
per cent. пе Stock, Red. (Prov. Certe. ra 
Electric Tramways.— Chelsea Electricity Supply ............... х MURDER уыз E 5 j 54-54 
Anglo Argentine, e, Seka dean kan olan 5 44-4 44 рег cent. Debentures ........................ 100 .. 109-112 
rmanent 6 per cent. Debenture Stock, 1888.... 100 EN City of London, Огашагу................................ 10 .. 9-10 
Blackpool and Fleetwood Tramroad...................... 10 13-14 6 per cent. Cumulative Pref. .................... 10 .. 181 
Brisbane Tramway Invest., Lim., Ord., 1-75, 000 5 33-44 5 per cent. Debenture Stock .................... 109 - ; 
5 per cent. Cum. Pref., Nos. 1-75,000 („c... 5 44-5 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 3105-106 
per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 103.106 County of London and Brush Provincial, Ordinary........ 110 p 84-9 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 7-74 б per cent. Cum. Pref. .... ..................... 10 .. 8. 
Non. Cum. 5 per cent. Pref., Nos. 25 001-38, 600 10 9.9 44 per cent. Debentures Prov. Certs. All Rd. 100 .. 110-1 
— —— 44 per cent. Ist Mt. Deba., Nos. 1-5,250, of £40 each 40 103-105 p.c Edmundsons' Electricity Corporation, Ordinary,1-17,400.. 5 .. 64-63 
British Electric Traction, Ord., 1-300,000 & 60,001-90,000 .. 10 124-13 6 per vent. Cum. Pref. .......................... Б. БЫ 
рег cent. Cm. Pl., 50,00 1-60,000 V 10 12 E 4 per cent. First Mort. Deb..................... 100 .. 107-110 
5 per cent. Perpetual ока ын Stock ...... ... 100 124-1 Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20,000 5 .. 4-4 
Buenos Ayres and Belgrano Hans Ord., 1-100,000 ........ 5 18-1$ per cent. Debenture Stock, Red. .............. 100 .. 99-1 
“ A" 6 per cent, Cm. Pf., 1-409000 .............. 5 -54 Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5. 53 
“В” 6 per cent. Cm. Pt, 1-27,500 .............. 5 5.5. 44 per cent. First Deb. Stock, Red. .............. 100 .. 102-1 
——— 5 per cent. Deb. Stock, Bad .................... 100 103.1 Hove Electric Lighting, Limited, Ord., 1110000 D 78 
Prov. Cert., all paid ............................ 100 97-100 Kensington & Knightsbridge Elec. Lt., ' Ltd., Ord., 1-21,000 5 . 104-11 
Cape Electric Tramways, Nos. 1-400,000 .... ............. 1 24-24 r cent. Debenture Stock, Red. .............. 100 .. 101-1 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 -5 Kensington and Knightsbridge and Notting Hill ........ 100 .. 105-108 
4 per cent. 1st Mortgage Debentures ............ 100 101-1 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 London Electric, Ordinary .............................. S 14-24 
per cent. T KK Poe TN 10 11-12 6 per cent. Рге!.`................................ 5. us 
Debentures .................................... 100 96-99 4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 85. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 114-124 Metropolitan, Огашагу.................................. 10 .. 15-16 
6 per cent. Pref., Nos. within 1-60,000 ˖ il 10 144-154 ———4} per cent. First Mortgage Debenture Stock .... 100 .. 109-113 
per cent. Mort. Debs., 1- 900, Rede. 100 225 I per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
Lnperial ways, Ordinar all Newcastle-upon-Tyne Electric Supply, Ordinary bandas dea 9. cas 9-94 
6 per cent. Cum. Pref. .......................... ali 1175 Erlernen 8 4 .. 51.71 
44 per cent. Deb. Stock ........................ 100 -11 Notting Hill Electric Lighting .......................... 10 .. 13-14 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. Oriental, 19/90... s еен на аан аа L os — 
Cum. Pref., Nos. 30,001-60,000 ........................ "m 23 S у. occ шшш шаа ĩð2—AA 8 jee. O Se 7-74 
Kidderminster ‘and District Lighting and Traction, Pref... 5 £44 Shares, New .............................. a sv 64-63 
London United Trys. (1901),5 per cent. Cum. Pref. Within f 10 113-113 Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ s 
А 84-9 per cent. Debenture Stock .................... 100 97-100 
4 per cent. Ist Mt. Db. Stock, Bed Ренна 108-110 River Plate Electric Light and Traction, Deb............. 100 .. 70-75 
o 81-83 Royal Electrical on any of Montreal, 44 per cent. First 
New General Traction, ‘Ordinary Needs Sed ace eae ens 5 2-5 Shares Mortg: ebentures ........................ 100 .. 103-105 
6 per cent. Cum. Pref. .......................... 10 5-1 Smithtield Markee Electric Supply, Ltd., Ord., 1-12,000 . 5 .. 13-24 
5 per cent. Mortgage Debent 1-1,713 (Regd.). 100 93-98 r cent. Debenture Stock .................... 100 
Oldham, Aston, and Hyde Tramway, Ordibar ОТРУТИ 10 104-104 South London, ОгаШагу qp A 5 24 24-3 
—— per cent. Cum. Pref. ...................... . 10 100.406 St. James’s and Pall Mall, Ordinary, 101-20, 0 5 .. 144-154 
Perth Elec. Tramways (W. A.) 5 per сези 1 8 Deb. Stk. 100 100-1 7 per cent. Feet „ 6 s. EET 
Potteries Electric Traction Nef. 1.2000 65740, O00 10 84-9 34 per cent. Deb........................ РНН . 100 .. 97-100 
5 per cent. Cum. Pre PV 10 10-1 Westminster, Ordinary ......................... 3 5 . 11-12 
44 per cent. Debenture 8{осК.................... 100 108-111 ——— 5 per cent. Cum. Pref., 110, 101-138, 2 111 24 .. 53-64 
South Lancashire Electric Traction and Power Company— 
£250, 000 (ordinary FCC НА 1 Electric Rallways.— 
epo M be reme i em Мыл o Central London, Огашагу................................ 100 .. 103-106 
— — — £500,000 4) per cent. Debenture Stock .. . ope | 70po 4 per cent.. Pref. . 100 ‘a 116 05 
— 4 p.c. Deb. Stock (Prov. pris с id .. 115-118 
Telephones.— City and South London k Pror rip n 8 100 .. 72.74 
National Telephone, Preferred .......... ............... 100 93.95 —— per cent. Debenture NM A 100 .. 115-118 
— deferred Stock ЫЕ оаа ДОО 55-57 —— per cent. Pref. Stock 91 ...................... 100 .. 128-131 
6 per cent. Cum. Mb РӘН Lou. 10 12-13 „ T „„ Rc E 100 .. 126-129 
b per cent. Cum. Second Pref. ............ ..... 10 11.12 „ UA wep abr aie ade det ne E S 100 .. 121-125 
5 рег cent. Non. Cum. Third Pref. .............. 5 d 3 Liverpool Overhead, 5 per oe FCCô§«; . es — . 15154 
34 per cent. Deb. Stock, Red. . ........... . ... 100 - шлу. Ї sd 7 rA — . 8 
4 per cent. Deb. Stock, Ren. B uus x 100 102-106 per cent. Mortg age Debentures, Red., 1-1, bho — . 108-104 
Orlantal Talen^one and Rlaotri^ С, man . MET 1 15/16-1 1/16 Waterloo iar City. 0 inary "pcc p 100 oo 90-93 


TRAFFIC | RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


К 


tra 


Traftic Returns for Increase or Miles of 
Line. week decrease. single trac 
open, 
Ending 1902. | 1901. | Week. Current 1901. 190 
| year. 
£ 2 e £e 
Aberdeen Corporation.......... Aug. 50 | 1,291 | EF 443 ? 695 194 17 
Birmingham Tramways ........|Sept. 6 5,136 2.826 2.310 12,569 61 
Birkenhead Corporation al - | 2 
Blackburn Corporation TEM c 987 777 210 3 623, 24 
plac kpi 0] ( /Orpor: ation. s 4 2, 072 1,992 n 130 539 161 
Blackpool: Fleetwood Tramw: ays » 6 L ,655 1,755 78 93% | 164 
Bolton Corporation ...... . 1,731 1,464 | 267 1.759 ) 
Bradford Corporation .......... ** 7 5,692 1.19] 2,501 67,794 ] 
Bristol Tramways Company .. ^ ; 1,977 5.904 | +1,075 4 
Carlisle Tramways Company.... a > 210 194 16 126 
Central London Railw: Ly > „ 8 5,662 5,552 130 | + 5.310% 12 12 
City and South London R: муа AI S. 4 2.657 1,854 023 340 124 | 
Cork E. Т. апа L. Company ....) „. 1 72 526 46 3, 26] 15 13-69 
Darwen Corporation.... noe ' 
Darwen-Hoddlesden T | 
Dover Corpor: ation .. 5 6 500 290 10 126 | 
Dublin & Lucan Electric Railwa Eus 4 147 131 16 52], 3 
Dublin U. T., electric cars. „ 5 4,480 1.205 275 |) xs : 
Dublin S. District, Electric ....!| „ 5 1,209 1.115 94 | | : ' 
Dundee City Tramways ats 22 
Glasgow Corporation. „ 6 12,584 15.435 | - 51 104 
Halifax Corporation И ЗЕР | 273 
Huddersfield Сота ә Aug. 9 1,176 ) 3, 
Hull Corporation, E. ... (Sept. 6| 1,783 1.664 19 1,709 Е 
Liverpool Corpor: ation. s * Aug. 50 | 10,668 „457 211 ^7 Q1 
Liverpool Overhead Railway. Sept і 1,608 1,605 5 1 0 15 15 
Newcastle-on-Tyne Corporation 35 
Portsmouth Corporation 29 
Sheffield Corporation ne ue a T n 
Southampton Corporation ..... | - — 11 
SundeWNand Corporation 1.321 1.192 19 i 
Includes maintenance of permanent way and proportion of profits paid to the 
h Half-year's figures. c Include rail and tram. 


[ l'otal т 


Accounts for past year. Cost 
per 
| Receipts per саг 
nding l'otal Passi ngers Car miles Pas- | Car | Mile of | mile, 
^ |receipts| carried. run. s'nger| mile. | track. 
£ d. d. 2 d. 
May 31 37.931 „099,715 794,641 098 1302 1,970 6:14 
1,140,000 — 
25,064 758,557 1185 - 
Mar. 51, 41 818 5,809,180 753,565 | - 
Dec. 51| 31,391 1,902,692 969,827 596 13200 1.900 | 7:25 
77,274 15,928,953 1,705,580 1°17 | 1086 2. 420 - 
Mat | „213 1.530.531 1100 1,150 757* 
Dec. 51/210,112 56,714,906 9,462,039 1°37 925 4,080 6°31 
* 51 75 2,010,873 25,044 | 1:03 6°46 — 465 
+. 046 1,188,583 1,245,750ha| 195 64 27,900 | 34-le 
51! 62,601a 908, 842a 215 | 5,010 — 
] 714,325 55,33 1:00 6771 1,590 - 
Mar. 51| 10,4 114,983 17,891 1:19 |1155 ‚5396 | 1256 
- 51 11,854 905.82 0.555 0:979 | 10:53 2,630 | 9*65 
Dec. 31 62,484 101,464 68 1320 823 | 808 
SEX C | + | 6,670,000 1:29 8:89 571 
May 15 [ 5,595,4] 147 V Uv 140 1,180 — 
„ 391/982,146e | 155 i 11,935,099 90 1171 5,597 7:51 
, 5] 1.909 13,1] 2 1. 764 100 124 1,960 9°67 
Mal 51 „011 + Sf 1,001.0 154 117 1390 
"EE 2,531 4 ] 2 100 | 10°54 — 4°72 
Dec. 31 5 101,1 ] „05 11 1025 5,004 8 87 
June 50| 69.152 ] і 10а 21 07а 15944 
Mar. 31191,83 19,176,631 5,791,993 O93 1182 4,150 — 
] / 73 1.761 143 696.1: 1°45 9 95 2,650 — 
1 ч ‚© 1,170,207 10] 1175 3,380 6°31 
mway companies for term of unexpired lease. a Train mile. 
eipt Electric traction only. 


— ————— * — — 


NOTES. 


British Association.—Sir Norman Lockyer, K. C. B., 
F. R. S., was on Friday last elected president for the 1903 
meeting of the above association, which will be held at 
Southport. .Cambridge was selected as the place for the 
1904 meeting. : 

American Transactions.“ Vol. xix., No. 5, of the 
Transactions of the American Institute of Electrical Engi- 
neers has reached us by the last mail. It is a particularly 
bulky issue, and contains reprints of а large number of 


apers, the majority of whi | 
papers, jority of which were presented at the annual | the Government of the country. 


to sign an address to the King, which was within the 


convention of the institute at Great Barrington in June 
last. "There also appears in this issue the full report of the 
committee on standardisation, containing a revised series 
of recommendations. 


New Zealand.—We understand that the Government 
of this colony are favourably considering the desirability of 
employing and importing an expert electrical engineer to 
examine and report on various schemes of electrical power 
development for various purposes. At the present time 
there are many such schemes on the tapis іп New Zealand, 
and it seems to us the Government would be doing the 
right thing in engaging an expert to look after their 
interests in this development. 


American Street Railway Exhibition. — An 
electric tramway exhibition, promoted by the American 
Street Railway Association, is to be held in Detroit, 
Mich., from the 8th to the 10th of next month. From 
what we hear, there has been a great demand for space 
in the hall where the exhibition will be held, exhibitors 
to the number of 85 having already been admitted. The 
show has been organised in connection with the annual 
convention of the above association at Detroit. 


Electrical Works in the States. Recent official 
statistics show that at the end of 1900 there were 
580 establishments in the United States engaged in the 
manufacture of electrical apparatus. The capital invested 
in these works amounted to £16,626,190. Wages paid 
during the year amounted to £4,038,069. The cost of 
the material used was £9,783,288, and the value of 
the products, including custom work and repairing, was 
$18,269,778. In New York alone the number of estab- 
lishments engaged in the manufacture of electrical apparatus 
stood at 134. 


Fothergill Prize.—The council of the Society of Arts 
offer the above prize of £50 and a silver medal for a paper 
on “ Existing Laws, By-Laws, and Regulations relating to 
Protection from Fire, with Criticisms and Suggestions.” 
The paper should consist of about 8,000 to 10,000 words, 
and be written with a view to its being read and discussed 
at an ordinary meeting of the society. Papers submitted 
for the prize must be sent to the secretary on or before 
Oct 1 next. Each paper must be typewritten, and bear a 
motto, the name of the writer being enclosed in a sealed 
envelope with a similar motto. The judges will be appointed 
by the council. 


Mineral Products of the States.—Of the various 
mineral products of the United States in the year 1901, 
platinum, it is satisfactory to note, shows the largest pro- 
portionate increase. The number of troy ounces of this 
valuable metal produced last year was 1,827 at a market 
value of £2,600, as compared with 4000z. and £500 the 
previous year. The production of aluminium was practi- 
cally the same as in 1900, being 7,150,000lb., and giving a 
monetary return of £384,000. The copper product for 
the year 1901 amounted to 597,443,212lb., with a value 
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of £17,325,853, to be compared with 606,117,1661b.; at 


a value of £19,698,808, in the year 1900—a decrease of 
2,572, 955lb. in. meen and over two millions Porn in 
money. 


Battersea v. the Government.- Jn our ‘last Биё 
it was stated that the Battersea Corporation had refused 


consent to the Postmaster-General to allow certain pipes 
for telephone purposes to be laid within their area. 


The 
matter has now proceeded in the usual way to enable this 
consent to be dispensed with, and the Battersea Corpora- 


tion will find that the obstruction they displayed in the 


past to electric lighting companies is not operative against 
It is one thing refusing 


power of the Battersea Corporation, but it is quite another 
when they try to obstruct work which has been authorised 
by Parliament, and which has to be carried out under the 
control of the Postmaster-General. It will be interesting 
to see what comes of the conference of the London local 
authorities called for Tuesday next. 


The Late Sir Е. Abel. The funeral of the late 
Sir Frederick Abel, the distinguished chemist, at Nunhead 
Cemetery on Thursday last week, was attended by men 
representing every branch of science. All the important 
scientific institutions in London with which Sir F. Abel 
was connected sent representatives, as well as some of the 
great City companies, the Board of Trade, and the 
Atheneum Club. The King was represented by Lord 
E. Pelham-Clinton. There were present for the Institution 
of Electrical Engineers, of which the late chemist was one- 
time president, Mr. A. Siemens, Prof. Silvanus P. Thompson, 
Mr. W. H. Patchell, and Mr. W. G. MeMillan (secretary) ; 
and for the Chemieal Society, Prof. H. MeLeod, F.R.S., and 
Dr. A. Scott, F.R.S. At Nunhead Cemetery the funeral 
cortège was met by a large number of persons, and many 
wreaths were subsequently placed upon the grave. 


Electric Telpherage for Letters. —What we 
presume to be a system of “telpherage” is proposed by 
an Italian engineer for the transmission of letters and small 
postal packages from one town to another. Electricity 1s 
the motive power. Letters would be posted in special 
boxes provided in different parts of the town and forwarded 
automatically to the central post office, where they would 
be stamped by electricity and placed in aluminium boxes for 
transmission along overhead wires to the various towns for 
which they were destined. We gather from the messages 
of the daily paper correspondents that the system will be 
tried first between Rome and Naples, a distance of about 
130 miles. It is claimed that a letter could be exchanged 
between these two cities in about 35 minutes. The 
Postmaster-General for Italy has appointed a technical 
commission to report on the system before en 
experiments. 


London Telephones. — The Times correspondence 
columns last week contained a communication from “ Sub- 
scribers " complaining of the condition of the subscribers 
to the National Telephone Company in London. -They 
contend that this is very much changed for the worse since 
“the interference and subsequent capitulation of the 
Government” Both the attention and working, they 
add, are worse, and the interruptions more frequent апа 
exasperating. They also condemn the new system of 
small electric lamp indicators, which they say do not work 
so well as the old-time process of "'ringing-up " ; the 
exchange The letter. concludes: “ Тһе only. alternative 
open to the public—viz., the Post Office—is apparently’ nat 
yet of any real value, not having outgrown. its infancy. 
Parliament having virtually renewed the company's 
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monopoly and the subscribers having no tangible redress, 
what are they to do?" 


Western Society of Engineers.—The August 
number of the Journal of the above society, which has 
its headquarters at Chicago, opens with a description of 
the National Bureau of Standards of the United States, 
by Prof. S. W. Stratton, director of the bureau. Other 
contributions include a discussion on “ The Metric System 
of Weights and Measures,” and a paper by Mr. Wm. G. 
Sloan on “The American Engineer in England.” As an 
example of American engineering in this country, the 
author of this paper refers to the large engineering works 
which have been put down at Trafford Park by the British 
Westinghouse Company for the manufacture of Westing- 
house electrical machinery and appliances and gas-engines. 
He also cites а number of cases of the installation of 
American machinery in England, and concludes with the 
remark that there is a future for the American who can 
come to this country and bring American ideas with him. 


Electrocapillary Properties of Organic Bases. 
The following is ап abstract of an interesting paper by 
Mr. А. Сопу on this subject taken from the current number 
of the Journal of the Chemical Society : Organic bases are 
the more active as their molecular complexity increases. 
Their salts, too, are active. The experiments were made 
by comparing the electrocapillary curve of a solution of 
sulphuric acid with that of the same solution after the 
addition of а base, and both against that of a solution of 
sodium sulphate containing mercurous sulphate. The 
active anion depresses the positive branch of the curve, 
whilst the active cation depresses the negative branch. 
The strong bases have almost the same curve as the salts, 
but that of weak bases is lower than that of the corre- 
sponding salts. The effect of the free base is mainly due 
to the undissociated part; the effect produced by the salts 
is to be attributed to the active cations. In general, non- 
electrolytes are more active than electrolytes. 


Electricity as a Divining Кой —А note in the 
St. Jamess Gazette on Tuesday last reads as follows: 
* According to an American technical journal, electricity 
is now being used after the manner of the divining rod to 
discover metallie veins underground. Wires are run across 
the land which is to be surveyed, and the resistance 
between contacts placed at the ends of the wires is 
measured. А fall of resistance indicates proximity to a 
vein. On а certain occasion, it is stated, а resistance of 
54,000 ohms fell to 56 ohms, and there was found beneath 
a rich vein of copper.” We do not know the number of 
readers of the St. James's Gazette who will be misinformed by 
this rubbish, nor do we know the number of local papers 
which will copy the paragrapb and thus get it read by a 
still larger number of readers, but we do know this, that 
whoever wrote the paragraph was absolutely ignorant of 
the subject about which he was writing, and everyone 
who reads 16 will be led into the belief that something 
is possible whieh is absolutely outeide the possibilities of 
practical science. Unfortunately, there is hardly one issue 
of a political paper but which contains just as gross 
blunders upon scientific topics as the one we have quoted 
above. 


Patent Amendments —Amendments of considerable 
importance are announced as having come into force this 
week in the patent laws obtaining in all the States of the 
Convention," which embrace the following countries: the 
United States, Belgium, Denmark, France, Italy, Japan, 
Netherlands, Norway, Portugal, Sweden, Switzerland, and 
Tunis. The principal amendments are stated to be as 
follows: Firstly, the priority granted to applicants for 


patents, designs, or trade marks in any of the States of 
the convention shall be 12 months for patents and four 
months for designs or trade marks, reckoned from the date 
of the application in the State in which the applicant is 
domiciled. Secondly, the patents applied for in any of the 
States of the convention by persons entitled to the privileges 
thereof shall be independent in duration of patents obtained 
for the same invention in other States whether parties to 
the convention or not. And, thirdly, no patent applied 
for under the convention shall incur forfeiture for non- 
working until the expiration of a minimum period of three 
years from the date of application. The extended period 
of priority given to applicants under the convention has 
been granted in Great Britain since Jan. 1, 1902, by the 
amending Act that came into force on that date. 

An All-Stations Express.—At the British Associa 
tion meeting at Belfast, Mr. J. Brown exhibited in the 
grounds of the Queen’s College a model of his all-stations 
express, described in a paper before Section G. The ruling 
idea is that the rear carriage of the train should be slipped 
as the train approaches a station, and that at the same 
time the carriage standing in that station should be started 
electrically, and attain a speed sufficiently high to prevent 
a shock when picked up by the express. The speed used 
on the model was not high, and, as a rule, the carriage 
standing in the station had hardly started from rest 
before it was picked up. The shock was then often 
sufficient to prevent the couplings engaging, and to show 
that beyond being an interesting idea the proposal is not 
feasible commercially. In order to give the driver of the 
express а knowledge of how far he is from the carriage 
in front he has to pick up Mr. Brown has designed an 
electrical indicator, which would show the number of 
sections or the distance apart between the two The 
damage done to the tramcars at Glasgow in the recent 
accident, colliding at the low speed of from eight to ten 
miles an hour, was not brought forward at the discussion. 
It was suggested, however, that the scheme would be an 
exceedingly good one to get rid of obstructive railway 
directors and members of Parliament. 

Telegraphy and Telephony in New Zealand — 
A satisfactory growth in both the telegraph and telephone 
fields in New Zealand is shown by the annual report of the 
Post and Telegraph Department of the colony for the year 
ended March 31 last: The gain in the number of telegrams 
sent over the various telegraph lines last year over the 
previous 12 months was 269,853, the total figures being 
4,167,981 and 3,898,128 respectively. The value of the 
paid messages in 1900-01 was £122,781, as against £141,581 
last year, an increase of £18,800 in revenue. At the close 
of the last fiscal year there were 21,705 miles of tele- 
graphs in use, as compared with 20,682 miles the pre- 
vious year, an increase of 1,025 miles. Telephony in 
New Zealand is also on the increase. As compared 
with 8,210 subscribers in the year 1900-01, there were 
9,260 on March 31 last. With this increase in the number 
of subscribers of 1,050 there was a corresponding increase 
in the revenue to £55,542, as compared with £49,107 the 
previous year. The miles of telephone line in operation on 
March 31 last was 7,767 in opposition to 6,987 the previous 
year, thus showing a growth in the 12 months of 780 miles. 
The number of exchanges open on that date was 23 central 
and 35 sub-exchanges. The working expenses for the year 
amounted to £50,773, and the revenue given above to 
£55,542, a net balance remaining of £4,769. It is also 
noted in the report that the Pacific cable is expected to be 
completed to Vancouver and opened for through traffic 
about November next. The through rate to and from 
Europe by that route will be 5s. а word. 
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Long-Distance Transmission. — California шау 
truly be said to be the home of the transmission of elec- 
trical energy to long distances. It is here that the Bay 
Counties Power Company has succeeded in transmitting 
energy for commercial purposes over а distance of 225 
miles. Not far behind this record comes a scheme to 
supply San Francisco with yet another source of energy, 
to be obtained from the Feather River over 180 miles 
away. The water of this river will be harnessed at a 
point known as the North Fork and conducted to the 
reservoirs which a new company is constructing These 
reservoirs, it is said, will be without parallel in 
the Western States, and will be so designed as to 
equalise the flow of the stream available for power 
to about 1,500 cubic feet per second. From the main 
reservoir the water will run through а specially con- 
structed canal about 10 miles in length into another reser- 
voir, whence it will be carried by a series of tunnels for 
a distance of five miles to Mosquito Creek, where it will 
be given a vertical fall of 1,600ft., producing a total of 
about 270,000 h.p. The favourable character of the dam 
sites for these reservoirs, and the absence of serious engi- 
neering obstacles on the conduits, will render this enormous 
undertaking comparatively inexpensive, and, it is esti- 
mated, vastly cheaper per unit of power than any other 
Western power plant yet constructed. When it is remem- 
bered that the total development of power at Niagara 
thus far has not exceeded 100,000 b. p., a better con- 
ception of the magnitude of this new enterprise and its 
possibilities may be had. 

Underground Telegraphs.—The various Scotch 
chambers of commerce are showing great activity in the 
attempt to persuade the Government to complete a com- 
prehensive system of underground telegraphs between 
London and Scotland, with a view to avoiding the great 
hindrance to commerce which results from a breakdown in 
the overhead system. The Postal Telegraph Department 
in London has been approached on the subject times out 
of number, and the numerous replies of the late Post- 
master-General (Lord Londonderry) to the memorialists 
have given ground for the belief that in time Scotland may 
be connected with the Metropolis by an underground tele- 
graph line. It has been definitely stated that in the next 
financial year it is hoped to extend the London-Birmingham 
underground line further northwards, and to commence 
another section to go from Preston northwards. In view 
of this promise, and the fact that the time is now approach- 
ing for the preparation of the parliamentary estimates, the 
Aberdeen Chamber of Commerce have addressed another 
communication to the present head of the Post Office, 
Mr. Austen Chamberlain, urging the necessity of a 
sufficient grant being obtained to extend the underground 
telegraph system so as to embrace the more important 
cities in Scotland, including Aberdeen. The memorial of 
the Aberdeen Chamber also calls attention to the fact that 
the season of the year has arrived when difficulties con- 
nected with the overhead telegraph system may be 
expected, and urges that in anticipation of the grant the 
necessary engineering arrangements should be made so 
that no time may be lost in connecting the important 
centres of population by safe and assured underground 
wires. 

Telegraphs of the World.—There is now in the 
press, and will shortly be issued by the United States 
Treasury Bureau of Statistics, a monograph giving an 
extended account of the land and submarine telegraphs of 
the world. Dealing first with the submarine telegraphs, 
it shows that the total number in operation in the different 
quarters of the globe is at present 1,750, with an aggregate 


length of nearly 200,000 miles. The total cost of these 
cables is estimated at £55,000,000 ; the number of messages 
annually transmitted over them is put at more than 
six million. Adding to the submarine lines the land 
telegraph systems by which they are connected, the total 
length of the telegraph lines of the world is 1,180,000 
miles, the length of their single wires 3,800,000 miles, 
and the total number of messages annually sent over them 
about 400,000,000, or an average of more than 1,000,000 
each day. Practically every sea and ocean is traversed by 
submarine lines, the Pacific Ocean being the one notable 
exception. In the past the chief obstacle to the construc- 
tion of a trans-Pacific cable has been that mid-ocean resting 
places could not be satisfactorily obtained or arranged, 
but, as is common knowledge now, this difficulty has been 
overcome and the British Government are laying a cable 
across the Pacific which will bring the Australasian 
colonies in direct communication telegraphically with the 
mother country. Also the United States is about to lay 
a Pacific cable extending from the Californian coast to the 
Philippines. The longest submarine cable now in opera- 
tion is that between Brest, in France, and Cape Cod, in the 
United States, which covers a distance of 3,250 miles, and 
this record will not be broken by either of the two Pacific 
cables referred to. 


Wireless Telegraphy.— While the question of the 
commercial practicability of wireless telegraphy on land 
still hangs in the balance, there can be no doubt but that 
its performance on the sea has shown it to provide a means 
of communication at long distances the value of which can 
as yet hardly be estimated. Land for wireless telegraphy 
is admittedly about four times as obstructive as water, and 
the difficulties to be surmounted in the former case are 
naturally of a character which will require years of work 
to meet them successfully. The recent announcement that 
Mr. Marconi hopes soon to be able to exchange messages 
on а commercial scale between Italy and his station in 
Cornwall has, therefore, a special interest in the fact 
that a good part of the transmission will be overland. 
Spain will have to be crossed, with its never-ending 
ranges of hills, nearly all of which contain large quan- 
tities of iron ore. The effect this will have on 
electric waves is as yet only a matter of speculation. 
The Alps also have to be passed, which, by reason 
of their altitude, may be thought to cause a serious 
obstruction. Notwithstanding these difficulties, however, 
itis stated that perfect messages by wireless telegraphy 
have been exchanged between this country and Italy. 
There is now in course of erection at Spezzia, in Italy, a 
wireless telegraph station, which, when completed, will, it 
is hoped, allow of the exchange of commercial messages 
with this country. Mr. Marconi's latest claim is contained 
in à message from Rome, which states that he bas found a 
means of overcoming the difficulties in the way of trans 
mission which are connected with light, and affirming 
the possibility of establishing “ wireless" communication 
between an Atlantic squadron and another fleet in the 
Mediterranean. 

Electric Glass Smelting.—The pioneer electrical 
installation for the smelting of glass by the electric current 
on а commercial scale has been put down at Deutsch 
Matier, in Tyrol, and will be in operation in the course of 
a few months. The first successful attempts in glass 
manufacture by electrical methods were made some four 
years ago at Cologne by Becker. This experimenter, in 
order to avoid the danger of devitrification through the 
heat generated by the arc being too intense, devised an 
ingenious arrangement of a series of arcs, and the glass 
in a molten state followed into crucibles which were 
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heated by coal or some other means. His collaborator 
in these experiments (Volker), however, devised another 
arrangement in which on each side of the receptacles he 
ranged electrodes, and by this means kept the glass in a 
molten condition for some time. But in this system there 
was the danger of the glass being deteriorated by the 
crumbling carbon, by which its purity was ruined, and it 
was rendered unsaleable. То obviate this difficulty, the 
electrodes were placed behind perforated diaphragms. 
Volker also devised а system by which he could melt the 
glass, not with the arc, but by a direct current of high 
resistance, by making briquettes of the smelting materials 
and tbe carbon, and thus fusing the components. At 
first the consumption of the current was found to be 
too heavy. For example, a kilogrammme of glass 
required four horse-power hours to produce it. This 
consumption of current, however, has now been reduced to 
14 and 1} horse-power hours, and it is claimed that at the 
works in question the cost of production will be still further 
cheapened. It remains to be scen whether the manufacture 
of glass by this electrical process has any and what special 
advantages over the ordinary smelting provess at present 
universally employed. 

Electro-Metallurgical Treatment of Ironsand 
A proposal has, we understand, been made to the Govern- 
ment of New Zealand by the Compagnie Electro-Thermique, 
of Paris, to establish large works in the colony for the 
electro-metallurgical treatment of the important ironsand 
deposits of Taranaki and other places. The help of the 
Government in the formation of а local company with this 
object is solicited. The importance of the deposits which 
form so much of the foreshore in New Zealand, the rich 
quality of the sand, the high prices of metals, and the ever- 
increasing demand for iron and steel, offer, it is claimed, 
a very good foundation for the formation of a large 
metallurgical establishment. The electric process for the 
manufacture of iron and steel which the above company is 
exploiting is the invention of Messrs. Keller and Zelcux, 
and depends essentially on the use of electric furnaces 
supplied with current by dynamos driven by hydraulic 
motors. [t is thus based on the utilisation of natural 
forces as found in waterfalls, which are found in great 
numbers in New Zealand. Many rivers in the colony 
which might be harnessed descend from Mount Egmont 
and traverse the ironsand deposits before reaching the sea. 
In the district of Taranaki it is therefore possible to develop 
at one point, or neighbouring points, great power, which 
might be used as a heating agent in the electrical furnace, 
and als» as а means of producing motive power for the 
machiuery necessary in the working up of the raw 
product. Тһе company conjectures that electrical 
works would not be expensive to establish in New 
Zealan:}, and considering the general advantages of 
the electrical method over the ordinary blast furnace, it 
urges the Government to grant facilities for the establish- 
ment of clectro-metallurgical works in that country. We 
understand that the Government have agreed to receive a 
representative of the company on tho subject and give every 
assistance in obtaining information as to the iron deposits 
of the colony. 

Tramway Crushes.“ — Such spectacles as those 
whieh occur daily at Blackfriars and Westminster of the 
-.rugzle of crowds of people for scats on the tramcars, and 
to which attention. was reccntly called by the accidental 
death of an old man, are unfortunately not confined to 
horse tramway systems only. During the “rush hours” 
of the day practically the same thing is to be seen at the 
Sheplierd's Bash terminus of the London United Tram- 
ways, where the number of people to be eatered for by the 


company is greatly in excess of that on the South London 
tramways. The question which arises is, Cannot anything 
be done to improve matters by adopting some one or other 
of the many ''erusb-stopping " systems in foree in the 
provinces and on the Continent! For example, in 
Paris the passengers take numbered tickets at а 
kiosk near the terminus of the tramway system. 
The conductor of the next departing car, who knows 
to what number tickets have been issued, calls out the 
figures, and each passenger on hearing his number takes 
his seat It must be admitted that such a method as this 
wastes a considerable amount of time, and would hardly 
answer where great numbers have to be provided for and 
there is a rapid service of cars. There is, however, what is 
known as the “ pen” method, which is said to be working 
very satisfactorily in Sheffield at the present time. At the 
principal termini of the tramway system in the city the 
passengers walk between parallel barriers to thecarentrance, 
entering the vehicle two at a time. Good order is thus 
maintained, and passengers are able to board the cars 
expeditiously, and without being subjected to any crush- 
ing. Blackpool is meeting the difficulty in altogether a 
different way. A new style of car is being tried, which 
is so built that a large number of passengers can enter 
it almost simultaneously. This is effected by providing 
two stairways to the top of the саг. Broad steps reach 
right across the rear breadth of the car, and the two 
stairways run upwards on either side of the entrance of 
the inside of the car. Several styles of car have also 
recently been adopted in New York with a view to 
providing better facilities for the entrance and exit of 


passengers. 

Telephones.—Mr. J. E. Kingsbury's paper on “ The 
Future of the Telephone in the United Kingdom " before 
Section G of the British Association at Belfast, takes much 
the same lines as we have done in leading articles on the 
same question. It clearly shows that the present com- 
petition between municipalities and the National Telephone 
Company is no solution to the muddle in which the various 
Governments of this country have allowed telephone matters 
to drift into. In the diseussion which followed the paper 
Sir W. Н. Preeze instanced the fact we commented on 
recently, that when any discussion on telephones arises 
personalities аге sure to be introduced. He himself had 
been accused of being a partisan of the National Telephone 
Company because he was in favour of monopoly. Sir Wm. 
Preece contended that all the telephones in tho United 
Kingdom should be under the control of an Imperial 
department, and supported his contention by exem- 
plifying the success of the Post Office. The opposite 
side was taken by a member of the Manchester 
Corporation, who disputed Mr. Kingsbury’s statement 
as to the failure of the Manchester Mutual Telephone 
Company. He claimed that they succeeded in that 
city in getting all the various surrounding district 
councils to work with them in the matter, and that they 
would make the new service a success. He argued that if 
two services could be obtained for approximately the price 
now paid to the National Telephone system, the effect of 
the competition must be beneficial. Mr. Chas. Hawksley, 
the president of the Institution of Civil Engineers, held 
that the difficulty arose out of the modern rage for placing 
in the hands of municipalities, or, still worse, in the hands 
of the Government, undertakings which ought to be con- 
trolled by private enterprise. On the question of 
depreciation, he thought that undertakings which had 
a perpetual life, if they maintained these works 
in good condition out of revenue, need not charge 
depreciation as well. The evidence of the past expe- 
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rience of the gas and water companies was all against 
competition in public services. Mr. Kingsbury’s reply 
emphasised the fact that the telephone licenses now granted 
to corporations place them in no better position than the 
company, as the licenses lapse in a comparatively short 
number of years. There was, hence, no opportunity for 
the surviving of the fittest, as both the licenses had exactly 
the same period of life. He claimed that it never had 
been shown either in this country or on the Continent that 
on large city telephone systems a service could be provided 
at £5 per annum with a profit. The question which 
interested the commercial side of the nation was as to 
what the future advantages of the telephone to the com- 
munity would be, and not the way in which those advan- 
tage were to be obtained. 


Possibilities of Wireless Telegraphy.—Such is 
the title of a very interesting article which is contributed 
by Mr. Chas. Bright to the current number of the Monthly 
Review. Avowedly, the writer starts out with a double 
object—viz., to show that wireless telegraphy cannot, at 
present, be regarded as a serious competitor with cable 
telegraphy on a commercial basis; to point to the varied 
possibilities of ætheric, or so-called “wireless, telegraphy, 
even in the form we now know it. Discussing the first of 
these two claims, Mr. Bright refers particularly to the 
question of secrecy. As yet he sees no absolutely sure 
means of preventing a third party or climatic conditions 
effecting an interruption of a “wireless ” message. To render 
wireless telegraphy a really practical business and an 
efficient means of ‘all-British” communication in times 
of war as in peace, the following conditions will require 
to be attained: First, the apparatus must be capable of 
being “tuned” to a certain pitch in such a way that the 
message is strictly confined to that particular receiver. 
On the other hand, to mect naval requirements, the 
apparatus on board a warship should be capable of picking 
up the tune of any of the enemy’s ships. Yot, again, 
means will have to bo found for overcoming the possibility 
of a message being rendered a mere “jumble " by the inter- 
vention of a third party, or of the elements. Having dealt 
with the conditions under which it is contended wtheric tele- 
grapby cannot at present be said to compare at all favourably 
with telegraphy by cable, Mr. Bright goes on to discuss 
the question of speed. The working speed attained on 
“© wireless " coherer circuits is iow as against that on cables 
where the conditions are the same. Оп the average, he 
puts the relation at about 1 to 10. Twelve words a minute 
has been given by the United States navy as the maximum 
s peed for sending wireless messages with skilled operators. 
As regards the sending of several simultaneous messages 
on the same circuit by syntonic methods, the writer doubts 
its practicability. Coming, now, to the second point— i.e., 
as to the possibilities of wireless telegraphy in its present 
state —Mr. Bright, while denying that it is likely to serve 
as a successful competitor to cable telegraphy, recom- 
mends the cable companies to adopt the :etherie system 
as a ready “ bandmaid." It should prove especially 
applicable, he thinks, to inter-island communication, as 
well as between islands and the mainland, on account of 
the more or less constaut cable breakdowns due to stress 
of weather. Then, again, as “feeders” to a trunk line, 
the wireless method should have a useful sphere. From a 
strategic point of view, as well as from a general maritime 
and life-saving standpoint, wireless telegraphy would also 
be preferable for providing Great Britain and Ireland with 
a complete system of telegraphic communication round the 
entire coast. Mr. Bright further details а number of other 
uses to which the wireless method could well be put, such as 
for lightship and lighthouse communication, to assist navi- 


gation in time of fog, etc. Concluding, he admits that 
wireless telegraphy has come to stay, but what its possi- 
bilities may reach cannot at present be foretold. At the 
same time, he sees no occasion as yet for alarm on the part 
of the cable companies in view of the reasons given above. 


Tramways in Paris.—Giant strides in the matter of 
electric street traction have been made in Paris in the last 
tbree or four years, with the result that to-day there are 
close upon 200 miles of electric tramways operating in the 
city and its environs. From the point of view of the 
travelling publie, little fault is to be found with the electric 
serviees provided by the various companies controlling the 
lines, but, financially, the results are anything but satis- 
factory. It will, perhaps, not be out of place here to quote 
a few figures published in the Journal Officiel relating to 
the operation of the Parisian tramways in 1901, which 
afford much food for reflection. For example, the South 
Paris Company has over 56 miles of lines in operation, 
the capital outlay on which amounted to more than a 
million and a balf sterling. The net receipts of this 
undertaking in 1901 amounted to £354,000, the ratio of 
receipts to cost being 2:27 per cent., and the proportion of 
working expenses to traffic receipts 88 per cent. Again, 
the East Parisian Company has а system comprising about 
48 miles of line. The capital outlay was $1,836,000, and 
the net receipts in 1901 amounted to £4,000. The ratio 
of receipts to cost was 0 26 per cent., and the proportion 
of working expenses to traffic receipts 97 per cent. The 
North-West Parisian Company, with nearly 19 miles of 
line and a capital outlay on construction of £895,000, made 
a net profit in that year of £6,000, the ratio of receipts to 
cost being 0°06 per cent., and the proportion of working 
expenses to traffic receipts 99 per cent. These figures, 
which are based on returns to the Minister of Public 
Works, show how small is the proportion of net revenue to 
cost of construction, and thus enable one to gauge to a 
certain extent the earning power of each company. But to 
look to the causes of these very indifferent results. "They 
are of several kinds, chief among them being the heavy 
additional cost of constructing the lines on the conduit 
system—overhead wires in Paris are barred by the Munici- 
pality—the low fares in vogue, tho onerous charges 
imposed by the Corporation, and the over-staffing and the 
generally extravagant management. These, at least, are 
some of the reasons given by the Paris correspondent of 
the Financial Times in an excellent series of articles he is 
contributing to his paper on the subject. Perhaps the 
greatest bugbear to the Parisian tramway companies is the 
Municipality. Every tramway concession in France is 
only granted for a determined number of years, and is 
subject to the conditions of the working agreement imposed 
on the concessionnaire by the authorities. This document 
lays down the exact fares to be charged on the tramways, 
the road repairs that sball be uudertaken, the number 
of cars to be run, the number of hours the employés 
shall work, the minimum salary the staff shall be paid, and 
a number of other regulations of the same arbitrary 
character. Опе of the most onerous of the stipulations is 
that no overhead wire system shall be used, and this pro. 
seription has, of course, obliged the companies to adopt 
the more expensive accumulator or conduit system. It 
will thus be seen that the lot of the tramway companies 
in Paris is not a particularly happy one. They have now 
come to an understanding among themselves, and are taking 
united action with a view to obtaining several modifica- 
tions of the regulations. Chief among the reforms they 
are pressing for are a revision of fares, the right to use the 
overhead system, and the prolongation of the concessions 
under which they work, 


402 THE ELECTRICAL ENGINEER, SEPTEMBER 19, 1902. 


ELECTRICITY ON RAILWAYS. This requires a minimum of 14 trains running at five-minute 
intervals to cope with traffic. 


Some 12 months ago, however, it was decided to experi- 

To give some information on the question of increased | ment with a new equipment in order to ascertain what 
acceleration on electric railways, we may refer to what is | acceleration could be obtained, and Messrs. Dick, Kerr, 
being done on the Liverpool Overhead Railway by means | and Co. entered into a guarantee to run Ше whole 
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of a new type of equipment supplied by Messrs. Dick, | distance—including 16 stops of 12 seconds—in 20°9 
Kerr, and Co. It will be remembered that the Liverpool minutes ; in other words, to improve the scheduled speed 
Overhead Railway was the first elevated line in the world | from 12} to nearly 19 miles per hour. The weight of the 
operated by electricity, and was equipped some 10 years | train, including 154 passengers, was 55 tons. A most 
ago. The total length of the line is a little over 64 miles, ! careful series of elaborate tests and trial runs were 
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Fie, 2.— Efficiency Curves of the 100-h.p. Short Motors. 


with double track and a third-rail feed and a special rail | made by Mr. Cotterell, the engineer-in-chief of the 
return operated by 500 volts direct current The trains | Liverpool Railway, assisted by Mr. Mallock, and it 
are made up of two or three carriages, the larger trains | was clearly demonstrated that the new train would make 
weighing about 55 tons. With the old equipment the | the journey easily under 20} minutes. The accelerated 
entire distance was run in 32 minutes, including 16 stops, | curves obtained from these trials are shown in Fig. 1. 
or practically at a scheduled speed of 12} miles per hour. | From these it will be seen that the acceleration reached 
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4·2ft. per second per second, or nearly three miles per hour | 


per second, the average acceleration being well over one 


Their weight is 4, 200lb., or only 42lb. per horse-power, 
which is a point of considerable importance in keeping 


mile per hour per second, thus enabling the train to cover down the dead-weight of the train. 


the 2,110ft. between the stations in little over one minute, 
including starting and stopping. This rapid acceleration 
18 possible owing to the excellent commutation of the 
motors, which will not spark when carrying 300 or 400 
amperes—that is, three or four times their normal current. 
During the acceleration of the train in the series position 
of the controller each motor is carrying 300 amperes 
of current, as shown by the curve. The curves also 
show the perfect action of the brakes during the 


Table showing Results on the Liverpool Overhead Railway. 
Old system. Accelerated service. 
124 miles(20km.) 194 ms (32 km.) 
16 1 
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Mean speed 
Number of stops 


Mean time at stations ......... 11 seconds 11 seconds 
Mean distance between stations 729 yards (666m.) 729 yards 
Watts per ton-mile............... 110 137 
Acceleration .. 1 ft. (0:44m.) Ift. (0 91m.) per 
per sec. per sec. second per second 
Retardation ........................ ift. (0:91m.) рег 4°8ft.(1°26m.)per 


Sec, per sec. second per second 


Ета. 5.— View of the 100-h. p. Motor. 


retardation of the train. The negative acceleration 
recorded reached 4-75ít. per second per second, which is 
probably near the practical limit in actual service. The 
diagrams of current in pressure at the motors are recorded, 
and are of interest in determining the power consumption 
at different parts of the run. 

The frequent stopping of trains running at high- 
schedule speed will consume from 120 to 150 watts per 
ton-mile. If, however, the stops are far apart, the watts 
required are from 90 to 100 per ton-mile. In the experi- 
ments recorded, the watts consumed were 137 per ton- 
mile, or about 6:55 kw. per train mile run. The results of 
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The new motors in use on the Liverpool Overhead Railway 
are completely enclosed in a cast-steel shell, forming a fire 
and water proof casing; this shell also serves to form the 
magnetic circuit of the fields and to support the armature 
and axle beariu;s. The only opening in the motor casing 
is over the commutator and brushes; this is, however, 
securely closed by a hinged lid fitted with fastenings. 
The motor frame is divided on the horizontal plane, 
the upper half being :cmovable, leaving the lower half 
supported on the car axles and the nose suspension In 
this way the armature and fields can be easily uncovered 
for inspection and repair without entirely dismantling the 
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Fie, 4. —Armature of the 100-1), р. Short. Motor. 


the new accelerated service are shown in the accompanying 
table. In consequence of the successful issue of these 
tests, the Liverpool Overhead Railway have instructed 
Messrs. Dick, Kerr, and Co. to re-equip the whole of the 
rolling-stock. Each of the new trains is to be fitted with 
four 100 h.p. railway motors, which are designed by Mr. 
S. H. Short, and built at the works of the English Electric 
Manufacturing Company, Preston. 

The performance of these motors is shown in the 
efficiency curves (Fig. 2), these having been made from 
actual measurements taken from one of the motors during 
the experimental run. The efficiency is unusually high, 
being practically 93 per cent. at the full load of 75 kw. 


motor. This method of opening the motor is just the reverse 
of the tramear motor, where the lower half of the frame 
is let down into a pit for inspection of the interior, which 
would not be practical with motors of such great size. 
The interior of the motor frame is provided with four 
laminated steel pole pieces, each with its own field spool, 
held in place by large bolts passing through the outer 
shell. The field spools are made of copper ribbon, about 
2in. wide, wound with asbestos and mica strip between 
layers, and insulated outside with mica and asbestos 
combination boxes, held in position by means of heavy 
braided tape. The complete coils are treated with a 
waterproofing insulating compound and thoroughly baked. 
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The same number of turns of copper ribbon is put on each 
pole, so that a perfectly symmetrical field is produced, in 
which the armature revolves. The armature is iron-clad, 
the copper bars with which it is wound being let into deep 
slots. Each coil in the armature is made with only one 
turn, and without joints, except at the commutator. The 
insulation of these coils is also composed largely of mica 
and asbestos, treated with a special insulating varnish, 
taped, and baked. The coils are all alike and interchange- 
able, so that injured ones may be replaced with ease. 
Ample ventilation is provided for the interior of the 
armature core, and air ducts leading to the surface aid in 
keeping up a good circulation. The high-grade steel from 
which these cores are made ensures low hysteresis losses, 
and the thorough insulating of the lamine from each other 
prevents the formation of eddy currents. The commutator 


is very large and has many bars, rendering the commutation 
perfect, even with double the normal load on the motor. The 
brushes are in two sets at the top of the commutator, with 
No sliding contacts are permitted 


two brushes in each set. 


end сагв of the train. The controlling mechanism is in 
many respects similar to the series- parallel method of 
control adopted by Dick, Kerr, and Co., Limited, and is 
fitted with a new blow-out device which renders it perfectly 
proof against fire. It is interesting to observe what effect 
this improved equipment will have upon the service of the 
Liverpool Overhead Railway. The 12 trains of the new 
type will replace 14 of the old, and it is a matter of 
interest that these new trains will accommodate exaetly 
the same number of passengers as the old ones. | 
With the previous equipment the trains ran 144 train 
miles per hour, while in the new method they will run 
216 train miles per hour. There was a five-minute head way 
between the old trains, but under the new régime this will 
be reduced to 31 minutes. In other words, the journey 
from one end of the line to the other will be made in two- 
thirds of the time taken on the old method, and, what is of 
supreme importance, the load on the power station will be 
more uniform, and, as a consequence, the machinery will be 
running under more efficient conditions. Ав a comparison 


Ета. 5.—The New Train for the Liverpool Overhead Railway, with which a mean speed of 194 miles per hour is obtained. 


to carry current, each brush being fitted with a brass clamp 
which moves with it, and a flexible !raided ribbon of copper, 
connecting it directly with the brush-holder supports and 
main cables from the controllers. 

The efficiency of the motor is well over 90 per cent., as 
shown by the characteristic curves of the machine. The 
temperature rise, after one hour's run at ful! load, is far 
below the standard of 75deg. C., being as follows : com- 
mutator, 55deg. C.; armature, 59deg. C.; fields, 57deg. C.; 
pinion bearing, 14deg. C.; commutator bearing, 9deg. C. 
The bearings are all made of the best bronze, and provided 
with both oil and grease lubrication. Special provision is 
made to catch all the oil from the ends of the bearings 
and to return it to the wells, so that it will not be dropping 
on the permanent way. The gears are of cast steel, with 
the teeth cut out of the solid casting. The pinion is of 
hammered machine steel. The gear housing is of malleable 
iron, made oiltight. The complete motor weighs as 
follows: motor, 3,945lb.; gear, 260lb.; housing, 1401Ь.; 
links, 40lb ; key, 2lb.—total, 4,587lb. ; or, including 
gears, gear housing, etc., complete, only 45:81. per 
horse-power. The motors are journalled at one end to 
the driving axle and spring supported on the bogie frame 
at the other side. The method of suspension relieves the 
permanent way of severe shocks at the rear joints and 
cross-overs. The motors are carried on each of the two 
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the following table is of interest, as showing the scheduled 
speeds with the new Liverpool equipments and those 
obtaining on other lines : 


Miles per hour, 
including stops. 
1 


Liverpool Overhead Railway . 9 

Manhattan Elevated Railwaæ ee 15; 
Metropolitan Elevated Rail w agg e eese 141 
South Side Elevated Railway (Chicago) 14:6 
Lake Street Elevated Railway Chicago see seres 125 
City and South London .............. «sese 12, 
Central Dondon: serio ы ð 14 


STAMFORD ELECTRICITY WORKS. 


The supply of electricity in Stamford was commenced 
in March this year, and the progress of the undertaking 
reflects great credit on the local staff of the Urban Electric 
Supply Company. The population of Stamford is only 
slightly over 8,000, and already the equivalent of 3,000 
8-с p. lamps have been connected to the system. The 


, resident engineer (Mr. W. E. Milns) informs us that 4,000 


additional lamps have been applied for. When these have 
been connected, the density of lamps per head of popula- 
tion will not be far behind that of towns which have had 
electric lighting undertakings at work for years. 
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_ The electric lighting order for Stamford was obtained | dynamos, each of 90 kw. output. These machines supply 
in 1900, and was taken over by the Urban Electric Supply | across the outside wire of a three-wire network at 480 volts. 
Company, who obtained an excellent site for their works | The balancing of the system is effected in the usual way 
in the Wharf-road. The position selected is a central one, by means of rotary balancers and boosters supplied by the 


ко. 1.—The Stamford Electricity Works. 


and is near the Great Northern Railway Company's , same firm. The construction of the switchboard, which was 
station; it is also on the river, so that the plant can | made by Messrs. Kelvin and White, of Glasgow, can also be 
eventually work condensing. The following photographs | well seen in the illustration. The connections to the accumu- 
show typical views of these works. Thus. Fig. 1 is an | lator switches are brought through the wall of the battery- 
outside view of the station, the buildings for which were | room to switches which are mounted on the walls behind the 
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Fic. 2.—The Stamford Engine Room. 


erected by Messrs. Hinson and Co., contractors, of Stamford. | switchboard. The handles of the regulating switch on the 
It will be seen that a stayed iron chimney shaft is used, | board are then provided with long shafts extending back 
and that the heating room and boiler-house are galvanised | to their switches. The only objection to this arrangement 
‘ron structures. The inside of the engine room is illus- | is that it interferes with the free access behind the switch- 
trated in Fig. 2. This contains two Belliss-Parker steam | board otherwise obtainable. The accumulators, supplied 
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by the D.P. Battery Company, are of 350 ampere-hours | cable one mile long, the outers having a cross-section of 


capacity, and 260 cells have been provided. These form 
an effective stand-by at the present time. The boiler- 
house plant (Fig. 3) consists of Babcock-Wilcox boilers 
equipped with chain-grate stokers and superheaters. 

The whole of the mains have been supplied and laid by the 
Callender Cable and Construction Company. The cables 
are all of the single-core type, insulated with vulcanised 
bitumen, and are laid in wooden troughing filled in with 
bitumen. The troughs are closed after being filled in 
with tile covers, which gives a certain amount of mechanical 
protection to the cable system. Multiple-core cables are 
used for the pilot wires and services, and these are also 
laid on the solid system. 

With the exception of the boilers, all the plant was 
erected by the resident engineer, Mr. W. E. Milns, with 
his own staff. Mr. R. Hill is responsible for the energetic 
canvassing resulting in such a large number of lamps being 
quickly connected to the system. The scale of charges 
by the company for energy to be used for lighting is 
7d. and 3d. per unit on the maximum demand system. 
Power consumers are supplied on the same system at 4d. 
and 14d. a unit respectively. The company has to compete 
with a gas supply at 3s. 6d. per thousand, and the figures 


add EF 
Fic. J —Babcock-Wilcox Boilers and Stokers at Stamford. 


for lampe connected and applied for show how successful 
their competition has been. | 


— 


SOME NOVELTIES IN ELECTRICAL APPARATUS.* 
BY M. В. FIELD, M.I.E К. 


I have the honour of calling your attention to a few 
electrical instruments which possess, I believe, some novel 
features. I do not propose to occupy your time by a 
lengthy explanation of the working of these instrumenta, 
but will content myself with stating as briefly as possible 
what objects they are intended to serve. Detailed explana- 
tions may be found elsewhere by anyone who may happen 
to be specially interested. 

Compensated Voltmeter.—This particular instrument is 
designed for indicating the voltage between either the 
positive or negative and the neutral main at the far end 
of a three-wire feeder—-that is to say, the voltmeter, 
although connected to the feeder at the station end, 
indicates the voltage existing at the network end, being 
compensated for the feeder drop, no matter how much or 
how little the network may be out of balance. This instru- 
ment is compensated for the drop in a triple-concentric 


* Paper »ead at the Belfast meeting of the British Association. 


05 square inch, the neutral 0:25 square inch. No pilot 


wires are employed. The connections are shown in Fig. 1. 
It will be notieed the two views are identical as regards 
connections. R,, R, are series resistances inserted in the 
mains. Two others, shunt resistances, are connected across 
the mains, the measuring instrument being connected to 
these shunts so as to divide them up into the four resist- 
ances I have marked 1, 2, 3, 4. The measuring instru- 
ment is merely a delicate milli-voltmeter calibrated to read 


the actual volts at the far end of the feeder. It will be 
scen that the arrangement corresponds to an unbalanced 
Wheatstone bridge, where potential differences are intro- 
duced into two of the arms proportional to the drop of 
volts in the outer and neutral mains respectively. A little 
consideration will then show that the current through the 
measuring instrument will be proportional to the voltage 
of the circuit minus a certain multiple of the current in R,, 
minus a certain multiple of the current in R, assuming the 
currents are flowing in the directions indicated by the 
arrows. It is merely a matter of adjusting the ratio arms 
1, 2, 3, 4 suitably, in order to get true compensation for 
the feeder drop of voltage. 
In this instrument the resistances are as follows : 


Ratio arm 1.— 10 х 5:6 = 56 ohms. 

2.— 99 х 5:56-5544 „ 

„ —$.—100x56-560 „ 

„ 4.— 9x56= 504 „ 
R, = 000888 ohm. 
R,-:0195 „. 


Hot-Wire Wattmeter.—I have here a hot-wire instrument 
which, when connected to an electric circuit, will read 


Fic. 2. 


amperes, volts, true watts, hence power factor, giving read- 
ings consistent with one another. The drop of voltage across 
the instrument does not exceed 0°5 volt, so that measure- 
ments can be made by it on motors or other apparatus while 
connected to their normal circuits—t.e., no special provi- 
eion of higher voltages is necessary when making such tests. 
The instrument is essentially for workshop and testing- 
room purposes, not for switchboard work. The connections 
of this particular instruments are those shown in Fig. 2. 
К, and К, are two alternative non-inductive resistances of 
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different carrying capacities, either of which can be inserted 
in the main cirtuit. T is a potential transformer with 
three secondary windings giving equal voltages. А plug 
arrangement is attached to the instrument. The first two 
plug holes (from the left-hand side) give the necessary con- 
nections for the determination of watts; the third converts 
the instrument into a voltmeter ; and the fourth and fifth, 
marked a in figure, into an ammeter, special calibration 
tables being employed. This instrument is really an out- 
come of the one previously described ; for with the plug 
inserted in hole 1 we have practically the same arrange- 
ment as the compensated voltmeter modified for a two-wire 
circuit. Position No. 2 is the same, but with the secondary 
E.M.F. of the transformer reversed. If the instrument is 
calibrated to read the square of the voltage at its terminals 
in each case, the difference of the two readings is a measure 
of the watts. These instruments may be made up with 
two pointers mors over the same scale, and with a 
special attachment for taking both the power readings 
simultaneously. 

Fault Indicator.—This instrument has been designed 
рү with reference to tramway circuits. As a general 
rule feeders for electric tramways are protected by 
automatic circuit breakers. These not infrequently open 
from unknown causes. The general practice in tramway 
systems after a breaker has come out, is to close it again 
without taking any special precautions. If the breaker 
comes out three times in succession, the line is reckoned to 
be short-circuited, and the fault must be searched for. 


+ BusBAR оо” 


Fie. 3. 


Such a fault may be due to a short-circuit on а car, an 
earthed guard wire touching the trolley wire, a fallen 
trolley wire, an insulating bolt supporting trolley wire 
broken down, etc. The above described method is, of 
course, crude in the extreme, and the practice of closing a 
circuit on a “dead short” is often fraught with consider- 
able F which may only come to light some 
time afterwards. ow, the resistance of the feeder to 
earth should be a.sufficient guide as to whether the feeder 
is “shorted” or not. If it be “shorted,” the resistance 
will be well under one ohm; if, however, the “short” or 
overload disappear, the resistance will be fairly high. 
When the power is cut off any section, the motormen have 
instructions to at once turn off their controllers, switch on 
the lights, and wait for these to glow. The resistance to 
earth will, therefore, be merely the resistance of the lamp 
circuits. The fault indicator, then, is merely a Wheat- 
stone's bridge where the feeder circuit forms the unknown 
resistance, the voltmeter on galvanometer and ratio arms 
being so proportioned that if the unknown resistance 
is less than one ohm, the needle goes hard over 
to the left, pointing to Line blocked," and if over 
20 ohms hard over to the right, pointing to “Line 
clear.” The general arrangement is shown in Fig. 3. 
A relay may be fitted to the indicator to call attention to 
the faet that a line is “cleared” as soon as the fault is 
removed. The instrument may be kept permanently in 
connection with the positive bus bar, and plugged on at a 
moment's notice to any feeder, the breaker of which has 
opened. To a large tramway system, blocks and interrup- 
tions of traffic are most costly, and any instrument which 
will in any way minimise the duration of these is, I think, 
worth the consideration of all tramway engineers. 


Synchronising Gear, —Some engineers prefer synchronising 
with voltmeters, some with lamps—for myself, I vastly prefer 
a dead-beat voltmeter. I am, however, very much in favour 
of installing a set of pilot lamps near the stop valve of 
each engine, so that the driver can watch the process 
himself, and open or close the stop valve intelligently as is 
required, till paralleling is accomplished. It is, of course, 
further necessary to adjust the voltage of the incoming 
machine to equal that of the ’bus bars to which it is about 
to be switched. The object of this synchronising switch 
is by a single setting to establish all the connections 
necessary for these indications—viz.: it (1) puts into circuit 
the pilot lamps on the incoming engine; (2) pute into 
circuit the synchronising lamps on panel controlling the 
incoming generator; (3) puts into circuit the synchronising 
voltmeter; (4) puts in circuit a special voltmeter which shows 
at a glance whether the voltage of the incoming alternator 
is equal to greater or less than that of the ’bus bars (Fig. 4). 


Fie, 4. 


Operation No. 2 may, of course, be dispensed with, for with 
a synchronising voltmeter these lamps are not essential. 
They are, however, always useful as a reserve method of 
synchronising. The special voltmeter mentioned in opera- 
tion (4) is in reality a double one, with two pointers moving 
over the same dial. One pointer comes up the back of the 
dial (which is illuminated) and over the top; the other 
swings in front of the dial. There are no markings on the 
dial. The one voltmeter is connected to the incomin 

machine, the other to the 'bus bars. If the voltage of eac 

is the same, the two pointers form a radial line across the 
dial. If the voltages be unequal, the line is broken. The 
synchronising voltmeter and the above double voltmeter 
are both mounted on a swinging bracket attached to tho 
switchboard, so that both are in view simultaneously 
(Fig. 5). The synchronising switch itself has some novel 
features. This one I have here is designed for four alter- 
nators. With this switch only four synchronising trans- 
formers are needed, one connected to each alternator— 
that is, the usual auxiliary transformer connected to the 
"bus bars may be dispensed with. Again, if the dial of the 
double voltmeter be calibrated, it is really superfluous to 
supply each generator panel with a separate voltmeter. A 
synchronising bracket may be fixed at either end of the 
board, so that in case one instrument breaks down there is 


Fie. 5. 


always а reserve one. A considerable simplification of the 
generator panels is thus effected. 


ON THE SPECIFIC UTILISATION OF MATERIALS 
IN DYNAMO DESIGN.* 
BY PROF. SILVANUS P. THOMPSON, Е.К S. 


In comparing together different dynamos designed by 
different engineers, one finds very considerable differences 
between them with respect to the specific utilisation of 
the materials employed. This remark applies even to 
machines of kindred type and magnitude, and intended 
to work under similar conditions. One designer will so 
design his machine that the iron cores or the iron teeth 
are subjected to a much higher degree of magnetic satura- 
tion than those in the design of a different engineer. One 
engineer will employ a higher density of current in his 
copper conductors than another employs. Another will 


* Paper read at the Belfast meeting of the British Association. 
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contrive by choice of insulating material to get more 
copper into an equal space in the slots. Even between 
machines of identical type, output, and efficiency there 
may be differences; for, though the net efficiency may be 
alike, the inevitable losses of energy may be differently 
allocated, one machine having greater heat losses in the 
copper, another greater heat losses in the iron. 

In the present note the specific utilisation of the materials 
is considered solely in relation to the armature ; but the 
armature in which the material is utilised to the greatest 
advantage will be the one requiring least material in pro- 
portion to its output, and, therefore, in general the smallest. 
Hence it will require also in general the smallest size of 
field magnet. 

In a paper read before the Electrical Section of the 
Engineering Congress at Glasgow in 1901, Mr. Mavor 
introduced the conception of the “active belt," meaning 
by this term the entire mass of the peripheral structure 
of the armature down to the roots of the armature teeth, 
and consisting of iron, copper, and insulation. It is in 
this active belt that the whole inductive generation of 
E.M.F.’s takes place, and it is also on this active belt that 
the whole of the mechanical forces as between armature 
and field are exerted. Mr. Mavor discussed the energy 
spent in this active belt, and in order to obtain figures 
that could be compared with one another for different 
machines, he calculated down the relation between the 
output of the machine and the volume of the active belt, 
not under the actual conditions of use, but on the supposi- 
tion that in all machines the field was equally strong 
and the peripheral speed alike. In other words, he 
ascertained for a number of different machines, the 
number of orgs per second per cubie centimetre of active 
belt at unit velocity in unit field. He found the number, 
though varying from one machine to another, to be about 
five. Now, the work done per magnetic line in moving a 
current across a field is simply proportional to that current, 
во that Mr. Mavor's coefficient is simply a measure of the 
eurrent density (or а number of C.G.S. units of current 
per square centimetre) in the yross section of the active 
belt As 10 amperes equal one C.G.S. unit, his result 
is equivalent to 50 amperes per square centimetre, or 
522 amperes per square inch of the gross section. 
Consider the copper conductors that run through the 
active belt parallel to the shaft. In their net section the 
current density at full load may vary in different machines. 
In modern ventilated armatures designers work with 
current densities of from 1,200 to 1,800 amperes рег 
square inch. But the copper occupies only from 0'4 to 
0:5 of the slot, and as the slots are about of equal width 
with the teetb, or often slightly wider, one may take it 
that the gross section (transverse to the direction of flow 
of the current) of the active belt will be roughly about 
four times as great as the net copper section. Hence, on 
this view, the gross density should be from 300 to 450 
amperes per square inch, or from 46:5 to 70 amperes per 
square centimetre, equivalent to 4:65 to 7 ergs per cubic 
centimetre at unit speed in unit field. Mr. Mavor's figure 
of 5 is nearer the lower of these limits. 

Now, we may extend still further this conception of the 
active belt, and may consider, not only the mean number 
of amperes that traverse each square inch of it parallel to 
the shaft, but also the mean number of magnetic lines that 
traverse each square inch of it radially ; and at the same 
time we may consider the speed with which it moves forward 
tangentially. There are here three items that enter severally 
into the expression for the power per cubic inch. They 
are in three different directions mutually at right angles to 
one another—the speed tangential, the magnetic flux radial, 
the current axial. To deal with these quantities we resort 
to symbols as follows: 


E = E.M.F. (volts) generated hy armature ; 
C =current (amperes) flowing through armature ; 
N = magnetic flux (lines) per pole; 
Z = total number of armature conductors ; 
р = number of poles ; 
c = number of circuits in parallel through armature ; 
d = diameter of armature (in inches) ; 


l= length of соге body (in inches); 
s= length of tooth or depth of slot (in inches) ; 
n = number of revolutions (per second) ; 
v = peripheral velocity (in inches per second). 
Now, the armature periphery is т dl; and the volume 


of the active belt is - d! s. The output of the machine 
in watts is E x C. Hence: 
EC 


Watts per cubic inch - .. 
rils 


(1) 


Now we may write for the E. M. F. of the machine: 
npNrz 


I 2 

сх 10^ (2) 

Further, n = vd. (3) 
[nserting the values of (2) and (3) into (1), we get 

Watts per cubic inch = - - Meri clk . (4) 


ет? dè ls. 10% 
This expression we may decompose into three factors, 
thus : 


Bia ZC Мр v | 
Watt bic inch =" = . L. ДА 
atts рег cubic inch „„ (4A) 


These three factors wo may severally write: 


AC -mcds-a-gross current density per square inch 
axially in active belt. 
Np+ madl = В = gross magnetic density per square inch 
radially in active belt. 
= y =a quantity proportional to the peripheral 
velocity. 


If, then, we take out these three factors, а, B, and y, for 
any particular machine, we have at once a means of com- 
parison between its design and that of other machines, in 
respect of the specific utilisation of materials. Some makers 
manage to crowd many amperes through the cop per, or to 
have much copper in the belt : in their machines a will be 
large. Other makers contrive to have a high mean magnetic 
flux density in the belt: in their machines 8 will be large. 
Others drive their machines with a high surface speed, and 
thus manage to increase the specific output of а given 
quantity of active material. Now, owing to the conditions 
that are necessitated by sparkless commutation, a cannot 
be very high unless BB is high also; though 8 may be high 
without « being so. But y may be high or low quite 
independently of a or f. 

The author has made a detailed analysis of some 
50 modern generators to ascertain the values of these 
faetors of specific utilisation. He did not include any 
smooth-core machines nor arc-lighting dynamos, пог any 
very small designs. In fact, the figures considered relate 
only to continuous-current generators of modern type, and 
of sizes above 50 kw., with slotted armature cores, as used 
for lighting or traction. In such machines the values of 
the constant a lie mostly between 300 and 460 amperes 
per square inch, a few being outside these limits. The 
values of lie mostly between 30,000 and 45,000, the 
extreme values being 22,000 and 58,000 lines per square 
inch. The values of y lie mostly between 0:000004 and 
0:000009 ; or the peripheral speeds lie mostly between 
400in. and 900in. per second, or between 2,000ft. and 
4,500ft. per minute. In a few cases an even higher speed 
is used. 

Multiplying together the three factors for any machine 
we get its specific outpat in watts per eubie inch of active 
belt. In the machines considered, the value of this varies 
between 45 and 120 watts per cubic inch. But in one 
case the value runs down to 15 watts per cubic inch, 
though the machine is by a first-class maker; and in one 
case the figure rises to the value of 192 watts per cubic 
inch. This machine is the 1,600-kw. generator described 
by Mr. Hobart before the Engineering Congress last year 
at Glasgow. A high peripheral speed and a high degree 
of saturation of the iron teeth conspire to give this 
machine а remarkably great output in proportion to its 
size and weight. 

It is, of course, possible to obtain an apparently high 
specific utilisation value by a sacrifice of efficiency, or by 
admitting a higher temperature rise than is usually allowed 


y+ 10^ 
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to the manufacturers of machines. There is no doubt that 
British manufacturers have been hampered in the latter 
respect by ridiculous restrictions imposed by consultin 

engineers. A temperature rise not exceeding 20deg. С 
has been specified as the limit, in caees where a tempera- 
ture rise of 40deg. C. or even 50deg. C. would have been 
perfectly safe. If the final efficiency is satisfactory, and 
the insulation adequate and honest, it is absurd to tie 
down a manufacturer to such a restriction as that in no 
part the temperature rise shall exceed 20deg. C. It handi- 
caps him in attaining the highest specific utilisation of his 
materials, and forces him so to construct his machines that 


they are both heavier and more costly than otherwise they 
would be. 


WATER POWER IN IRELAND.* 
BY F. J. DICK, M. I. C. E. 


There are general conditions of: similarity in the water- 
power sites between Castleconnell and Limerick, Belleek 
and Ballyshannon, Lough Neagh and Coleraine. The avail- 
able fall may in each case be taken at 30ft. In the case of 
the Bann that fall is concentrated artificially already at 
three points—viz, Portna, 14ft. ; Movanagher, 11ft. ; 
Carnroe, 5ft.--total, 30ft. There is more than 40ft. fall 
below Castleconnell, but the cost of rendering it all 
available would probably be prohibitive. Below Belleek 
there is more than 100ft. fall, but the same remark applies. 

The catchment areas at the outlets of Lough Derg, Lower 
Lough Erne, and Lough Neagh are 23, 1, and 1! million 
acres respectively. The rainfall of the three districts is 
very similar in amount. Auxiliary steam power is not 
supposed to be contemplated, and the capacity of each site 
to produce a continuous power is, therefore, limited by the 
minimum flow of the rivers, and other considerations 
resulting from legislation. The dry-weather minimum 
flows at these sites are: Castleconnell, 37,000 cubic feet 
per minute ; Belleek, 25,000 cubic feet per minute ; Toome 
(Lough Neagh), 30,000 cubic feet per minute. But these 
are exceptionally low minima, and inspection of the 
diagrams exhibited of the daily flow of the River Shannon 
at Killaloe for the seven consecutive years from 1893 to 
1899 inclusive showed that it would for most purposes be 
safe to put the summer minimum at about 25 per cent. 
higher values, or in round numbers: Castleconnell, 50,000 
cubic feet per minute; Belleek, 30,000 cubic feet per 
minute; Toome, 37,000 cubic feet per minute. These 
quantities would produce an available horse-power at each 
of these places, taking a turbine effieiency of 70 per cent., 
of: Soft. fall below Castleconnell, 2,000 h. p.; 30ft. fall 
below Eelleek, 1,200 h.p.; 30ft. fall below Toome, 
1,470 h.p. It should be noted, however, that these would 
by no means be the aetual powers available in summer 
having regard to legislation connected with the fishing 
industry. 

In the case of the Shannon a recent Act provided that 
no water whatever for power purposes could be diverted 
from the Shannon during the summer months until 
90 000 cubic feet per minute was passing down the river 
between the points of abstraction and return. In the case 
of the Lower Bann an Act fixed the quantity available for 
water power at 20,000 cubic feet per minute, and in the 
case of the Erne it may be assumed that a preferential 
quantity of at least 20,000 cubic feet per minute wouid be 
required for fishing purposes. | 

Having regard to these facts, the water power available 
in summer at these places would therefore stand thus: 
Shannon, 30ft. fall below Castleconnell, none ; Erne, 30ft. 
fall below Belleek, 400 h. p.; Lower Bann, 30ft. fall below 
Toome, 800 h.p. Storage to augment these is practically 
out of the question having regard to the enormous sums 
which have been expended for the purpose of keeping the 
Shannon, Erne, and Bann lakes at or near their summer 
level in connection with the requirements of arterial 
drainage and navigation. It is noteworthy that the range 
of level secured in these cases (as well as at Lough Corrib, 
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in Galway, whose power is already practically fully 
utilised) is about 2ft. as between the winter and summer, 
except at Lough Neagh, which varies 4%. 

Longitudinal sections of the Shannom showing the 
variation of level at Castleconnell corresponding to 
different quantities of water discharged were thrown on 
the screen. 

The foregoing results appear to show that there has 
been muck misconception as to the amount of continuous 
water power available in the more important Irish rivers. 
For example, Sir Robert Kane, in his book, “The Industrial 
Resources of Ireland," estimated the power of the Shannon 
between Killaloe and Limerick as 33,950 h.p. in continuous 
action day and night throughout the year! 


— — 


THE RAINFALL OF IRELAND. * 
BY DR. HUGH ROBERT MILL, D. Sc. 


The author showed that in order to determine the true 
mean annual rainfall of any region it was necessary to 
have uniform, continwous, and prolonged observations at a 
large number of well-distributed stations. It was now 
possible for the first time to give a fairly satisfactory 
aecount of Irish rainfall, though the observing stations at 
work were only one for every 170 square miles, as com- 
pared with one for every 20 square miles in England. 
The number of stations in Ireland had increased from 
83 in 1874 to 190 in 1901, an increase of 140 per cent.; 
while the number of stations in England and Wales 
increased only by 120 per cent., and in Scotland only 
by 52 per'cent. in the same period. In 1874 there was 
not a single record of rainfall from the counties of Clare, 
Kildare, Terim, Limerick, Longford, or Monaghan ; now 
there was at least one rain record for every country. The 
number of stations was still far too small, especially in 
Connaught, and after the stimulus of the British Associa- 
tion in Belfast produced its effect in 1875 the number in 
Ulster had ceased to grow. While 1,400 additional stations 
would be necessary to place Ireland on the same footing as 
an equal area of England, only 185 additional observers 
were required to give the same number of rain gauges 
per thousand of population. Perfect records for the 
10 years 1890-99 existed for 108 stations in Ireland, 
and by “computation 31 additional records could be 
made available. Of these 21 records were perfect 
for the 30 years 1870-99, and 56 records of some- 
what shorter duration could be computed with reason- 
able accuracy. The distribution was not satisfactory, 
the western half of the country and all the mountainous 
districts being very poorly represented. The maps for the 
50 years, 1870-99, might be taken as showing the true 
mean fall as far as the limited number of stations made it 
possible to do so. There were only three small areas with 
a fall exceeding 50in. per annum in the west of Kerry, of 
Mayo, and Donegal respectively. Possibly some parts of 
the eastern mountains might also have a fall one 
50in. More than 40in. fell over the whole of Irelan 
west of the Foyle and the Shannon, and to the 
west and south of a line drawn from Limerick through 
Mallow to Clonmel, whence a narrow belt, equally 
wet, ran north-eastward through the counties of Water- 
ford, Wexford, and Wicklow. Two small areas with 
more than 40in. occurred in the south-east of county 
Down and the east of county Antrim. All the rest of Ireland 
had between 30in. and 40in. of rain, except parts of county 
Dublin and county Meath, where the fall averaged less 
than 30in. The variations of rainfall in Ireland were less 
than those in England. Thus for the 10 years, 1890-1899, 
the rainfall over Ireland was only 2 per cent. below the 
30 years’ average; that over England and Wales showed a 
deficiency of 7 per cent. The average rainfall of the 
10 years was practically the same as that of the 30 years 
in central Ireland, a trifle above the average in the north- 
west, and a little below the average round the north, east, 
and south coasts. The average rainfall per annum of 


Ireland was about 42in., as against 32in. in England, and 
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from 46in. to 47in. in Scotland. He would be glad to give 
any assistance in the power of the British Rainfall Organisa- 
tion to civil engineers requiring rainfall statistics. 


THE FUTURE OF THE TELEPHONE IN THE UNITED 
KINGDOM.* 
BY J. E. KINGSBURY. 


To the members of the British Association the telephone 
and its applications cannot fail to be of interest, for they 
must ever recall with pride that it was at the Glasgow 
meeting of the association in 1876 that Alexander Graham 
Bell's invention was first introduced into this country by 
the Sir William Thomson of that time, and the Lord 
Kelvin of this. The telephone then was a scientific marvel, 
and attention was centred on its improvement as a talking 
instrument. Some of its possibilities were foreshadowed, 
but ite principal application was not foreseen. At the 
meeeting of the association at Sheffield in 1879 an exchange 
was shown in operation coincident with the opening in 
London of public telephone exchanges. From that time 
the science of the telephone has been the science of tele- 
phonic intercommunication. 

Like all the more recent practical applications of scien- 
tific principles, it is in itself a composite art calling to its 
aid not only acoustics and electricity, but, of late years 
more particularly, the heavier branches of mechanics and 
engineering, since the modern telephone exchange has 
anticipated the power schemes by producing ad one centre 
the electrical energy required to signal and to talk between 
thousands of stations over lines mostly placed underground 
at a considerable cost, and requiring much engineering 
skill Any one of the elements of this composite art 
would afford interesting subjects for discussion. But they 
have been and will be dealt with elsewhere and at other 
times, and will be only very casually touched upon in this 
paper. The future progress of the telephone in the United 

ingdom does not depend upon scientific developments, 
but upon common sense. In this it does not differ from 
most engineering questions, for I take it that engineering 
is a means to an end ; that an engineer would derive little 
satisfaction from the construction of a bridge, however 
n its proportions, if the approaches rendered it of no 
utility. : 

There are at the present time some impediments on the 
approaches which need removal. They are of a political, 
economical, and social nature, and they exist, as I think, 
largely on account of the lack of public recognition of the 
peculiarities which differentiate a telephone exchange system 
from other works of practical utility. It is my object in 
this paper to attempt to remove some of the popular 
misunderstandings which undoubtedly exist, and by placing 
before you some of the features upon which telephone 
service depends, draw some conclusions as to its future. 
You will, of course, be prepared for a considerable dip into 
the past and some reference to the present before the future 
s reached, 

It is necessary to bear in mind that in 1870 various 
companies undertaking the transmission of telegrams were 
acquired by the State, and the work which they undertook 
was combined with that of the Post Office. The Act of 
1869 extinguished competition in telegraphs, and conferred 
on the Postmaster-General the exclusive privilege of trans- 
mitting telegrams. The Post Office had been carrying on 
this business for six years when the telephone was invented. 
Its development and application to purposes of profit in 
the United Kingdom took another three years, so that 
telephone exchange companies began operations in London 
in 1879. Тһе Post Office claimed that the service rendered 
by the telephone companies was an infringement of the 
powers conferred on the State by the Telegraph Act of 
1869. The telephone companies contested this claim, but 
it was decide. in favour of the Post Othee in the suit of 
the Attorney General v. the Edison Telephone Company 
of London, Limited, tried before Mr. Baron Pollock and 
Mr. Justice Stephen in 1880. The reasonableness of the 
decision is even now sometimes questioned, mainly because 
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the Act was passed in 1869 and the telephone invented 
only in 1876. But distinction needs to be drawn between 
(1) a service which the State reserved to itself the sole 
right of undertaking and (2) improvements in apparatus 
for, or in the means of carrying out, that service. 

'The service reserved by the State was the transmission 
of telegrams, and in Mr. Justice Stephens s very careful 
judgment he shows that within the definition of the Act 
of 1869, *Any apparatus for transmitting messages by 
electric signals is а telegraph whether a wire is used or 
not, and that any apparatus of which a wire used for tele- 
graphic communication is an essential part is a telegraph, 
whether the communication is made by electricity or not." 
Thus the telephone was only an improvement in, or 
an accessory to, the service of which the State held a 
monopoly. 

Counsel for the company gave notice of appeal, and the 
Attorney-General, on behalf of the Crown, stated “ that, of 
course, the Postmaster-General is fully alive to the advan- 
tages derived by the public from telephonic communica- 
tion, and whatever result this litigation may lead to, care 
will be taken in the interests of the revenue, and also in 
the interest of the public, that nothing shall be done to 
stop telephonic communication so far as it is required by 
the public” This statement foreshadowed the policy 
which the Government had considered it advisable to 
pursue—viz., to work the telephone industry through the 
medium of private organisations or public companies acting 
under license. Licenses were issued for a period of 31 
years conditional on payment of 10 per cent. of the gross 
receipts. An indication of the Government's intention to 
resume the working of the system at some period is given 
by a condition of the license that the Government were 
to have the right to purchase the licensee's bnsiness at 
septennial periods upon giving six months’ notice, and 
subject to arbitration in event of disagreement on price. 

The first licenses limited communication to four or five 
miles from a defined centre, the State providing trunk lines 
between the areas. The limitation was founa to be 
inconvenient. It was removed in 1884 and trunk wires 
between towns were erected by the companies. In 1896 
the trunk wires were purchased by the Post Office and 
the companies’ work limited to telephone areas based on 
the requirements of localities. Efforts have been made to 
obtain a reduction in the Post Office royalty, which has 
been denounced at various times, and has been complained 
of as a tax on communication, as the newspaper siamp was 
denounced as a tax on knowledge. But even the sufferers 
by it did not universally condemn that objectionable tax, 
for Addison, ın the Spectator of the day preceding the 
application of the stamp, intimated that he would glory in 
contributing his utmost to the public weal, and remarked - 
that “ It is a received maxim that no honest man should 
enrich himself by methods that are prejudicial to the com- 
munity in which he lives, and by the same rule I think we. 
may pronounce the person to deserve well of his country- 
men whose labours bring more into the public coffers 
than into his own pocket.” In this mildly ironical way 
did Addison convey the information that of the price 
paid by the purchaser one-half went into the public coffers. 
The telephone royalty is more moderate, and it cannot 
be said that the labours of the Telephone Company put 
more into the Treasury than is distributed amongst their 
shareholders, but the amount is а substantial one, for 
during the last 10 years the company has paid in Poet 
Office royaluy £916,000 in round figures. For the past 
year the royalty was about £150,000. "The royalty is a 
part of that protection of the revenues of the State to 


which the. Attorney-General referred, and so far as the 


companies are concerned it may be regarded as à payment 
by means of which they are enabled to earn dividenda, 
since without a license it would not be possible for them 
to undertake the business at all. The Post Office not only 
reserved the right to compete, but in some places actually 
did compete, and in others granted licenses freely to com- 
peting companies. The inference to be drawn from their 
attitude is that they were careful not to create a monopoly 
outside themselves, regarded freedom of action as tending 
to the publie benefit, and were satisfied to let ordinary 
laws work out the solution of the problem so long as their 


THE ELECTRICAL ENGINEER, SEPTEMBER 19, 1902. 411 


= . е е ° . ° І 0 . . . 
sovereign rights were maintained and their tribute paid. ! annum each for the opportunity of communicating with 


The service was & new one, there had been no previous 
experience of its working and no reasonable forecast could 
be made. 

The competition which existed between the Bell Com- 
pany and the Edison Company in 1879 ended by the 
amalgamation of the two into the United Telephone Com- 
pany in 1880 before any considerable work had been done; 
and resulted rather from the advantage of combining 
patent rights than extinguishing any extensive business 
competition. But as a subscriber to the Edison Company, 
I am able to bear witness to the advantage of the increased 
capacity of communication which resulted from the 
amalgamation, small as that would seem now. Shortly 
after the amalgamation a company called the London and 
Globe Telephone Company established an exchange in 
London, proposing to charge а reduced rental of £12 per 
annum, instead of £20, the rate then ruling. The company 
discontinued its operations after a few hundred subscribers 
had been connected, because it was unable to obtain instru- 
ments free of the Edison patent. As a subscriber to the 
London and Globe Company, I can also speak from expe- 
rience of the advantage of the reduction in telephone 
subscriptions which resulted from the cessation of a 
duplicate service. The other principal competitive 
exchanges. during the patent era were at Dundee and 
Sheffield, and in anticipation of the expiry of the patents, 
an exchange was started in Manchester by the Mutual 
Company. The Dundee Company was purchased by the 
National Telephone Company at an early stage in its 
career; the Sheffield Company was eventually absorbed, 
and the Mutual Company lived but а comparatively short 
period. 

The popular view of these amalgamations is well known. 
The real reason has been overlooked. Before formulating 
it, I will ask you toconsider what a telephonic conversation 
is, and how it is obtained! Let me make a comparison 
between.telephone exchange service with which we have 
been familiar for alittle more than 20 years and other 
services which have existed for much longer periods. 
There are no longer any competing жЕ in 
England, but let us suppose there are. I desire 
to send a telegram to any town. I can take my 
choice of lines. There is no restriction whatever on 
the delivery of my message to any inhabitant of that 
town I may desire to communicate with. In the same 
way, І may take advantage of railway competition by 
choosing the cheapest or quickest route, or I may prefer 
to take the longest or most expensive route on aecount 
of its natural beauties. What would be thought of the 
advantages of a railway competition from London to 
Liverpool if the latter city were divided into two por- 
tions, and it were ordained that for а destination on one 
side of St. George's Hall it would be necessary to travel 
by the North-Western, and for a destination on the other 
side by the Midland Railway? Let us suppose the issue 
of season tickets. With one season ticket а passenger 
would be able to reach one half of Liverpool If he 
desired to reach the other half as well he would require 
two season tickets, and would need to take a different 
route for either destination. By the division, I do not 
mean a policeman outeide the station to direct your 
cabman by a given street, which order he can evade at 
the next turning. You must please to imagine an impene- 
trable barrier. You regard this undoubtedly as a pre- 
posterous proposition, but it is exactly analogous to the 
conditione prevailing under competition in telephony. There 
are а restricted number of possible correspondents for dis- 
tinct services, or double season tickets, if you wish to 
enlarge your area of communication to the fullest possible 
extent. 

The reason why competing services have ceased in the 
past is because the absurdity of such a situation becomes 
obvious when put in practice. Let us see how the sub- 
seribers of the lapsed companies fared in the combinations 
which have been made. The Dundee Company, at the 
time of the amalgamation, had 332 subscribers; 152 of 
these subscribers belonged to both companies, and thus 
bad two season tickets. Each subscriber to the local com- 
репу paid £5. 10s. per annum. He thus paid 5˙ 975. per 


332 subscribers. On amalgamation the subscriptions of 
the 152 were slightly reduced and of the 180 largely 
increased, but the annual cost of the right to speak with 
each other subscriber was reduced from 3°975d. to 2:919d., 
and with the increase in subscribers this reduction was 
continually growing in favour of the original subscribers. 
In addition to the larger number of possible correspondents 
in their own locality, the amalgamation gave the sub- 
scribers to the local company access to other localities, 
thus adding considerably to the value of the telephone 
to them. The influence of a widespread telephone 
net"— to adopt a Continental expression—may be com- 
pared with the force of gravity. Sooner or later the 
smaller local body, if it do not evaporate. altogether, 
must be attracted to the larger y. And if the 
repellant force natural to competitors should retard unduly 
tho operation of this attractive force, then the latter will 
inevitably be assisted by some superior power in the 
interest of the public weal, for it must be remembered 
that the proprietors of exchanges and the subscribers 
thereto are not the only people concerned. The general 
public experience some of tho drawbacks of this competi- 
tion. As an example, I may cite an instance from Scandi- 
navia—a part of the world frequently referred to in 
connection with the advantages of competition in tele- 
phony. About the time of the competitive service in 
undee, rival companies were giving the citizens of 
Christiania the same advantages, when (Aug. 20, 1884) 
“the Municipal Council resolved, in accordance with the 
proposal of the Executive Committee, to notify the Inter- 
national Bell Telephone Company and the Christiania 
Telephone Association that after two weeks they shall not 
be allowed to run new telephone lines over the public 
streets, squares, etc., and the Council appointed Messrs. 
Birch, Reichenwald, Anderson, and Christopherson to aid 
the Executive Committee in negotiating with the telephone 
companies an amalgamation into a single company.” The 
round-table conference succeeded in its efforts, the com- 
petition ceased, the number of subscribers grew rapidly, 
and the exchange has since been acquired by the Govern- 
ment. 

The experience of Dundee was not repeated in th 
United Kingdom for а number of years, because the 
National Telephone Company were protected. by patent 
rights. On the expiry of the patents a number of public- 
spirited citizens of Manchester combined to remove from 
their town the stigma of being dependent on a telephonic 
monopoly, and to demonstrate to their predecessors of 
Dundee the iniquity of being bought up at a profit. They 
formed the Mutual Telephone Company, of Manchester. 
The Mutual Company was in due course acquired by the 
National Company. At the time of the amalgamation 
492 of the 1,349 subscribers of the Mutual Company also 
subscribed to the other company. The ratio of subscrip- 
tion to number of subscribers—that is, the cost of the 
opportunity to communicate—was 1:520d. per subscriber 
per annum. On amalgamation it was reduced to 567d. 

In the Parliamentary Committee Report of 1895 it is, 
shown that the average payments of the Mutual subscribers 
were £7. 88. 6d. per annum. The average rate of the 
other company is not given. The normal rate was £10. 
The average would probably be slightly higher. The total 
payments by the people of Manchester before and after 
amalgamation were approximately as follows : 


Before amal- sia "e 5,574 at £10 0 0 £33,740 


gamation | Mutual... ......... 13449 at 7 8 6 10,016 
4,723 £43,756 
After amal- ( Combined subscribers 4,723 
gamation \ Less duplicates......... 492 
4,281 at £10 0 0 £42,310 


Whilst the latter total is lower, yet in the absence of 
definite information as to the National Company’s average 
the figures must not be taken as more than an indication 
that, to the then existing subscribers, there was no very 
material change in the total cost of the service: But this, 
even if admitted, does not go far with the advocates 
of competition. The contention is that the lower rate 
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was a paying rate, and that all subsequent W 


have been overcharged by reason of the absence of com- 
petition. The claim that the lower rate was a paying rate 
is based on the assertion that during the existence of the 
competing companies they were able to make both ends 
meet. I neither confirm nor combat the assertion, but I 
wish to correct an impression which is very natural to the 
mercantile mind. It is that on the fixed subscription plan 
every additional subscriber is a monetary gain. A new 
subscriber adds to the working expenses, in that he not 
only makes calls himself, but increases the calls of other 
subscribers. With the growth of the exchange there is an 
increase in the apparatus or plant used in common, such as 
junction wires and switchboards, as well as in the number 
of operators. Hence, with the same class of equipment, 
the increase in subscribers leads to a disproportionate 
increase in cost of plant and working expenses. 

The reason why the working costs at the present time 
are not considerably higher than in earlier years is because 
the class of equipment is not the same. Improved 
appliances have been introduced, additional plant has been 
erected or old plant reorganised, enabling the work to be 
done more economically. But these improvements have 
cost money, and it will at once be seen that upon these 
early exchanges, which are so often referred to, further 
expenditure would need to have been made without an 
increase in revenue, and from this may be seen the 
importance of making an allowance for depreciation before 
arriving at the cost of the service. Depreciation in telephone 
plant must not be confounded simply with the wear and 
tear of ordinary machinery. Certain portions may be 
claimed to be practically indestructible in themselves, and 

et require considerable depreciation allowance. This arises 
rom the changes caused by growth, whereby plant is dis- 

laced even though capable of continued use. No rule can 

laid down for universal application. There are instances 

of 5 percent. and of 15 per cent. being allowed, but the 
medium figure is more general. 

As I have said, the real lesson of the amalgamation was 
never learned. The apparently profitable nature of tele- 
phone enterprise, the invariable maintenance of the rates 
at the higher level, conveyed an impression which has been 
sedulously fostered that the absorbing telephone com- 
panies were simply seeking, in Addison’s words, “to 
enrich themselves by methods that were prejudicial to 
the community,” and Parliament determined by the Act 
of 1899 to develop, by the aid of the ratepayers, that com- 

etition which had so far failed under private enterprise. 

wo municipalities, Glasgow and Tunbridge Wells, have 
taken advantage of the permission, and history is repeating 
itself in its usual way. The first annual report of the 
Telephone Committee of the Glasgow Corporation shows 
that £192,693. 14s. 3d. has been spent in equipping an 
exchange for 5,494 stations. The stations are subscribed 
for by 4,697 persons and firms ; of these 2,059 have never 
been telephone subscribers before." This may be taken 
to mean that all the other subscribers to the municipal 
exchange are also subscribers to the company’s exchange. 
The average capital expenditure per person or firm (not 
per station) is £41, but the total expenditure includes 
work which is very properly undertaken in advance 
of requirements, and it is a reasonable inference 
that with a comparatively small additional expenditure 
sufficient subscribers could be added to reduce materially 
the above average. It is futile to take only the cost of the 
useable lines, because there always will be considerable 
excess. I want only to make a comparison between the 
useful and the useless expenditure. At a capital outlay of 
£36 each, 2,059 new subscribers give a useful expenditure 
of £72,065, and 2,638 a useless expenditure of £92,330. 
It is not necessary for me to suggest how very much 
more useful that useful expenditure would have been if it 
had widened the field of the new subscribers. In Tunbridge 
Wells the same results of duplicate subscribers and duplicate 
subscriptions are found, as was inevitable. | 

The necessity of anticipating demand and the supply of 
plant largely in excess of that actually used is inherent in 
telephone service. Conduits in anticipation of cables, 
gable in anticipation of subscribers, switchboard equip- 
ment in excess of immediate requirements: all these 


necessarily exist in any well-planned exchange. Every 
subscriber must bear his proportion of the excess, since of 
the revenue obtained from the subscribers a portion must 
be devoted to interest on capital. Duplicate the system, 
and, if they are equally well planned, you double the 
surplus plant, the capital expenditure therefore, and the 
subscribers’ burden thereon. Compare the action of these 
municipalities with the admirable arrangement concluded 
by the Postmaster-General in London, where every sub- 
scriber to the Post Office system is in communication with 
all the 40,000 subscribers to the previously existing system, 
so that duplicates are unnecessary and no expenditure is 
wasted. Competition is a check—a means of preventing 
undue profit being made by the producer of a commodity 
or the supplier of a service, and the maintenance of 
the check requires the contindance of the competition. 
Technical advocates of competitive telephony realise its 
temporary character, as will be seen from the published 
report of the Glasgow engineer recommending another 
English municipality to undertake competitive service, 
Dealing with the question of intercommunication between 
the rival exchanges, he says, “ Intercommunication locally 
from the beginning would render the development of the 
Corporation exchange difficult. But when the 
Corporation’s exchange has become larger the conditions 
will be reversed. On reaching that point, inter- 
communication might be insisted upon by the Corporation 
with every advantage, for the effect would be to complete 
the ruin of the opposition system.” 

It might be argued that it is not in the province of a 
municipality to complete the ruin of an enterprise render- 
ing a useful service to any of its ratepayers. It might be 
suggested that the attempt to destroy sometimes results in 
being destroyed, but I prefer rather to approach the con- 
sideration of municipal telephones in a spirit of sympathy 
with the municipal ideal, and a realisation of the advan- 
tages which may sometimes be obtained by collective effort. 
It is not surprising that, in the absence of an accurate 
conception of the nature of telephone exchange work, a 
municipality should be regarded as a suitable body to 
undertake it. The first idea that occurs to one is that the 
municipality is the local authority, and yet, as applied to a 
telephone area, a municipality is only one of several 
authorities, for whilst the business centres throughout 
the kingdom have grown, the municipalities remain to a 
very large extent simply extensions of the old parochial 
system, and the extensions have not been carried far 
enough. The telephone area is the whole district over 
which the business and social relations of the locality 
naturally flows, but in its flow it covers numerous owner- 
ships. There is no rivalry equal to the rivalry of neigh- 
bouring municipalities. There is not a common interest, 
and in the absence of identical interests there is difficulty 
in obtaining agreement in policy, or on the details of 
carrying out a policy. 

Agreement may sometimes be obtained as the result of 
an enthusiasm against what is regarded, rightly or wrongly, 
as a common foe. It may be continued while the contest 
lasts. Assume that the ruin of the opposition is com- 
pleted, will the cohesion continue? Localities change their 
condition. The fashionable quarter to-day is the busi- 
ness quarter to-morrow. It is the interest of the outlying 
district to develop its resources. It is the interest of the 
older and larger municipality—the predominant partner in 
the telephone area—to retain its prestige, to prevent the 
development of its rivals. The telephone will be an impor- 
tant factor in such rivalries. Unless it be in independent 
hands, it is easy to foresee a splitting up into smaller units, 
adding to the confusion, increasing the cost, and generally 
working to the detriment of the service. The successful 
supply of electric light, for example, by municipalities must 
not be regarded as any criterion of a similar result in.the 
case of telephone exchanges. An electric light station 
contains a producing plant, the streets carry distributing 
mains, the service is from the centre outwards, and the 
entire plant from centre to extremities is under one con- 
trol. A policy may be initiated and enforced without 
regard to outside considerations. Telephone exchange 
service, on the other hand, requires that the system should 
work in with other systems. Traffic between two places 
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calls for provision for опок calls аб one exchange 
and provision for incoming calls at another exchange. 
Independent views at either exchange are incompatible 
with successful working. Neighbouring municipalities 
running tramway services might so arrange that there 
could be no through communication, but the inconvenience 
occasioned to the passenger would be only that of stepping 
out of one car into another. The equivalent in telephonic 
service would be the stoppage of communication altogether. 

One of the arguments urged for local control is that a 
large percentage of conversations are local. But compare 
the value of a local conversation with a long-distance con- 
versation, and it will be seen how important it is that 
no impediment, either of an engineering or administrative 
nature, should be placed in the way of such communications. 
Experience shows an almost inevitable tendency to local or 
individual preferences, both in the way of engineering and 
management; andexperienceshows also notonly the practical 
difficulties arising from such preferences, but also the greater 
difficulty of applying a remedy. It is sometimes assumed 
that competition is necessary in order to increase the 
number of subscribers. I will give an example of pheno- 
menal increase without competition. On Jan. 1, 1894, 
there were about 10,000 stations in New York. On Jan. 1, 
1902, there were 72,189 stations in only a portion of the 
area which was included in the 1894 figures. This con- 
siderable increase over the previous progress is attributed 
to the adoption of a rational system of charging. Up to 
1894 there was a “flat rate,” the same subscription for 
large user and small user. In 1894 the message-rate system 
was applied, with the result that the telephone service has 
become available to the small user, and enormously increased 
in value to all subscribers by widening the field of com- 
munication. This method has also been adupted for the 
Post Office system in London. It was proposed for adoption 
some years ago by the National Company, in Sheffield, but 
the subscribers rebelled against it. 

I have remarked on the extent to which the future has 
to be anticipated by present expenditure. Each new sub- 
scriber involves capital outlay, and new present work 
invariably includes some margin for future use The 
amounts expended during the past five years in adding to 
to the exchange construction and equipment of existing 
services by similar organisations in the United Kingdom 
and the United States compare as follows : 

. National Telephone Licensees of American 


Company. Bell Telephone Company. 
Si P £460,937 ............... £973, 
IBOB. “;öÜ; 8 682, 5000) 1,489,499 
18996.50 лаа 74, 1811 189, 
1999. 8 88% % . 4,382,908 
ТЭО вае 556,795 ............... 4,400,000 
£5,257,159 £14,435,362 


In making these comparisons, I wish rather to draw 
attention to the yearly growth than to compare the totals. 
In the United States thers is considerable growth in new 
expenditure from year to year. In the United Kingdom 
there is a fairly gradual increase to 1900, and a decrease 
for 1901. The difference suggests some reason. I think 
it will be found in the fact that in the United States the 
companies supplying the service have no limit to their 
existence. In the United Kingdom, the company supply- 
ing the service dies in 1911, or, to put it more accurately, 
its right to continue the business dies then. To the 
Parliamentary Committee of 1898 Mr. Forbes stated that 
it would be the policy of the company not to embark on 
new expenditure after 1904, but to maintain their existing 
system in the best condition till the expiry of the license 
in 1911. Ву the Telegraph Act of 1899 it is provided that 
the license of the National Company shall be extended 
in those areas in which competitive services are started, 
the restrictive barrier against intercommunication being 
gradually broken down. With longer life, the hesitation 
to undertake further expenditure disappears, for the longer 
period in which returns may be obtained warrants new 
investment by the company. 

Corporations can borrow easily and cheaply. We thus 
have financially a most anomalous situation. Money can 
be spent on competitive systems, which are the most 
wasteful, which give the maximum of inconvenience wit 
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the minimum of public benefit ; but money cannot be spent 
on developing the existing system, to which additions can 
be made at a minimum of cost with a maximum of 
benefit. The future of the telephone depends very much 
on the present, for equipment for present subscribers 
includes some provision for future subscribers, and present 
starvation means future weakness. 

The engineering and construction work should be on a 
scale that provides for considerable growth, and of a kind 
that will give reasonable expectation of satisfactory resulte 
when that growth is attained. On sound financial prin- 
ciples work on such a scale cannot be undertaken on the 
terms of existing licenses. The best that could be expected 
with a sole tenant is a reasonable surplus on present 
requirements. The best that can be expected from 
competitive services with unremunerative rates and short 
tenure is hand-to-mouth construction work and speedy 
dilapidations. 

The existence of duplieate services designed and operated 
without regard to one another necessarily means that on 
the expiry of the licenses it may be found better and 
cheaper for the State to lay down a new system than to 
attempt to combine the existing ones. I regard it, 
however, as extremely doubtful that competitive systems 
will continue to the end of the license. It seems to me 
that the result of the competitions now in progress may be 
easily foretold. I venture the suggestion that competition 
by municipalities was provided for under a misapprehension 
of the nature of telephone exchange service, and a miscon- 
ception of the results, direct or indirect, which might be 
expected I venture, further, the suggestion that those 
municipalities which have undertaken such competition 
have done so under a mistaken view of the benefits to be 
obtained and the cost of obtaining them. But I have too 
great a faith in public opinion to doubt that as the lessons 
are brought home, the result of existing competition will be 
the same as previous competitions. Duality will give way 
to unity as the only reasonable method of conducting 
the work. Unfortunately, these disadvantages must be 
apparent and realised before they are regarded, and prob- 
ably much expenditure will be incurred before the mistake 
is recognised. In the meantime the future progress in the 
practical use of the most beautiful and most useful appli- 
cation of science which the past century produced will be 
seriously impeded. 

The “removal of any disadvantages of a public kind 
which impedes the progress of ecience” is one of the 
objects of the British Association. The impediment is so 
much of a publie kind as to be fraught with peculiar diffi- 
culties, and to involve important considerations of imperial 
and local politics, which are out of our province. I can 
only hope that the subject may be considered solely from 
the point of view of the “public weal,” and that scientific 
enquiry may have some share in reaching conclusions. If 
that be the case, I do not hesitate to express my own belief 
that the future of the telephone in the United Kingdom 
will. be free from competition, free from the expense and 
waste of war, developed by the certainty of permanent 
utility, and cheapened by the economy which unity of 
control and permanent work will attain. 


FORTHCOMING EVENTS. 


The following fixtures for meetings have been made: 

Sanitary Institute. Sept. 9-27, health exhibition. 

Municipal and County Engineers.— District meetings. Midland: 
Sept. 27, West Bromwich. Eastern: Oct. 25, King’s Lynn. 
Home: Octol:er 11, Aldershot. 

Municipal Officers’ Association. — District meetings at Birmingham, 
Liverpool, and Newcastle are being arranged. 

Institution of Heating and Ventilating Engineers.—Sept. 23, 
autumn meeting, Birmingham. Sept. 24, excursion to Warwick 
and Stratford-or-Avon. 


Franklin Institute. This institute has now issued its Journal 
for September. It contains the concluding parts of several papers 
which have bcen presented to the institute at different meetings ; also 
& number of notes and comments, among which we notice two, on 
“Some Recent Electric Furnace Products” and on Aluminium as а 
Substitute for Copper” respectively. 
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WATER POWER IN IRELAND. 


It is to the interest of a country that its natural gifts 
should be utilised to the utmost. This is not the case at 
present with the water power of Ireland, and there are 
several reasons to account for this lack of development. 
At the meeting of the British Association last week two 
papers conneeted with this subject were read and 
discussed. The first of these, by Dr. R. H. Mill, 
dealt with the rainfall of the country, and showed, 
from careful records of rain gauges extending over & 
large number of years, the average rainfall was about 
ten inches more per annum than that of England. The 
maps used by Dr. Mill to illustrate the distribution of the 
rainfall for Ireland showed that the average fall was, as is 
usual, much more dense in the mountainous districts. The 
other paper, by Mr. F. G. Diek, who is the chief engineer 
of the Irish Board of Works, also contained informa- 
tion which is of enormous value to those engineers 
who have to organise power distribution schemes in 
Ireland utilising water power from large rivers. The 
conclusions from reading Mr. Dick’s paper do not seem 
particularly hopeful for such undertakings unless auxiliary 
steam plant is used in dry summers. It is the old question 
of vested interest coupled with the need of adequate 
drainage for the land. Taking the Bann River, for 
instance, which is the outlet from Lough Neagh to the 
sea, the difference between the average winter flow and 
the dry summer flow of water is excessive. Lough 
Neagh is the largest fresh-water lough in the United 
Kingdom, and if the water power only were to be con- 
sidered would provide ample storage to supply a regular 
flow during the dry summer months. Unfortunately, the 
lake cannot be used for this purpose, owing to the large 
areas of agricultural lands which would be flooded if the 
level of the lake were raised—in fact, the usual increased 
level of the water in this lake in the winter time has 
caused an outcry against the weire and locks introduced 
into the Bann River for navigation purposes. The other 
vested interest besides the agricultural one above referred 
to, is that connected with the fishery rights on the Irish 
rivers. It was brought out in the discussion that even 
where water powers have been utilised for a number of 
years attempts are made by the owners of fishing rights 
to interfere with the same, while all suggested extensions 
are most vigorously opposed. Mr. Dick clearly showed that 
the minimum quantities of water secured to these fishery 
rights on certain of the large rivers would prevent any 
water power being used at all in very dry seasons. It 
would seem, therefore, that the pioneering work in develop- 
ing water-power schemes of any magnitude is beset by 
enormous difficulties. Prof. Unwin, however, in the dis- 
cussion following on the reading of the above two papers, 
pointed out the lines on which the difficult problem should 
be attacked. He said that the water power of a country 
was of national importance, and that in Switzerland 
the Government had surveyed and registered available 
waterfalls in order to ensure that the same should be 
utilised for the public good. Now that it is no longer 
necessary to use water power at the site of the fall, there 
is a distinct future for its employment in Ireland, as the 
power can be transmitted electrically from the agricultural 
districts, where little is required, to industrial centres, like 
that round Belfast. It is distinctly a question which the 
Government should investigate as to how far improved 
drainage of the country cannot be associated with such power 
schemes, which could, perhaps, obtain in the mountainous 
districts the storage to enable them to give a continuous 
supply in dry seasons. Even if the Government will not 
follow the example set them in Switzerland, they should 
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see that this class of obstruction, which has ruined agri- 
cultural Ireland, shall not prevent growth of the new 
industries which can be fostered by cheap power. 


еее ESLER TE TE RATS в 


SUBURBAN TRAFFIC. 


The Glasgow railway authorities, finding a large 
diminution in their suburban traffic owing to the com- 
petition of the tramways, have decided to curtail the train 
service. That is the information to be found in various 
paragraphs in the daily papers, and it ought not to come 
as a surprise to anybody who has read the signs of the 
times aright. There are many things which determine 
the growth of a suburb, one of which is the facility 
with which the workers can get to and from their 
work, assuming the site of that work to be in the 
town to which the suburb comes as an addition. 
Hitherto suburbs have frequently grown around rail- 
way stations, and the building of a local station has 
assisted in the developmert of many a “ripe building 
plot.” If, however, the railway station initiates and bears 
the brunt of the loss and trouble during development, the 
tramway comes along when the population to be accom- 
modated is assured, and if the conveniences offered 
by the tramway are more and greater than those of 
the railway, the working of the railway traffic, so 
far as а particular district is concerned, may become 
а constant loss, which, of course, the authorities 
will cut as quickly as possible. The only remedy 
is that the population to be accommodated increases 
in proportion to the accommodation offered. 
this is the case, the passengers merely change over 
from one set of vehicles to another. That this would 
be the case was shown in these columns years ago, and the 
railway authorities were urged to consider whether pre- 
vention would not be better than cure, and that their 
interests would be better served by promoting the increased 
facilities themselves. As yet the only real move in this 
direction comes from Tyneside, but unless other railways 
quickly follow they will find to their detriment that it is 
too late. 


REVIEWS. 


Exercises in Electrical Engineering: together with Tables of 
Useful Data and Constants. By MAGNUS Mac ean, D.Sc., 
F. R. S. E., M. I. E. E., professor of electrical engineering in the 
Glasgow and West of Scotland Technical College. Biggs and 
Co., London. Price, 1s. 6d. 

This collection of questions is of more than ordinar 
interest, in that it deals more with practice than wit 
theory. Prof. Maclean has classified his questions in 
seven chapters, and, further, has divided each chapter into 
sections, each section dealing with a particular subject. 
Thus the first chapter contains five sections, the whole 
consisting of questions relating to the generation of elec- 
tricity. The sections deal respectively with (1) working 
of plant; (2) continuous-current machines; (3) alter- 
nators; (4) prime movers ; (5) primary batteries. At the 
end of the 75 pages of questions we have useful data 
concerning the equivalent values of various units in the 
English and in the metric systems, followed by а series of 
extremely useful tables. "The concluding part of this little 
book ought in these days, when everything relating to 
electric traction must be studied, to be particularly useful. 
It deals with horse-power, input, etc., required to take 
electric cars up different gradients at different speeds. 
With the tables attached, many of the problems relating 
to traction can be solved at a glance. For example, 
nearly 44 h.p. is required for a саг weighing 10 
tons on а 6 per cent. gradient to go at 10 miles 
per hour. There are seven of these tables, besides 
a diagram relating to traetion, and each table gives a 


Unless |. 


variety of information. The second of these, for example, 
gives for per cent. gradients 0, 1, 2, 5, 4, 5, 6, the total 
tractive forze, the tractive force per motor, the current 
input with motors in series, with motors in parallel, the 
horse-power input with motors in series or in parallel, and 
the maximum speeds with motors in series or in parallel ; 
so that it will be seen here is a concentration of practical 
information which cannot but prove of great service. It 
is almost needless to add that Prof. Maclean’s great expe- 
rience in teaching and his extensive knowledge of the 
subject, have resulted in a selection of questions the correct 
solution of which will compel the student to be exact and 
to study practical work with the greatest care. 


MAGNETIC DETECTORS IN SPACE TELEGRAPHY.* 
BY ERNEST WILSON. 


1. So far as Iam aware, Rutherford was the first to make 
а scientific investigation into the effect which high-frequency 
electric eurrents have upon the magnetism of a bundle of 
wires previously magnetised. Не wound an insulated con- 
ductor upon the wires and connected it to & receiver, and 
found that а magnetometer was affected when electric 
impulses were received from a distant transmitter. The 
effect was to demagnetise the bundle of wires. Experi- 
ments were made in the Siemens Laboratory, King's College, 
London, in 1897, the only. published note in connection 
with which is in British specification 50,846, 1897, in which 
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a local varying magnetising force is used during the recep- 
tion of the electric impulses received from a distant trans- 
mitter. It is well known that if iron is taken through a 
magnetic cycle, it is very sensitive to change in the magnetis- 
ing force when on the stecp part of the cyclical curve. This 
effect is very marked in pure iron ; so much so, that if the 
magnetising force be varied to a point at which the 
magnetism is on the steep part of the curve and be then 
kept constant, a tap will cause it to settle down still further, 
giving a considerable kick with a ballistie galvanometer 
placed in a secondary circuit linked with the specimen. 
To test the effect of high-frequency currents upon 
magnetism, two experiments may be mentioned—one on 
hard-steel wire 0:025cm. diameter, the other on iron wire 
0:256cm. diameter, as received from the draw-plate. Each 
specimen was wound into a ring having 40 turns Sem. 
diameter, and supplied with a primary and secondary coil 
for ballistic galvanometer tests. In addition, each was 
wound with three turns of stranded copper wire for con- 
necting to a receiver. The latter consisted of a condenser 
and nine turns of copper wire 4ft. in diameter in the case 
of electromagnetic impulses, and two hard-drawn brass wires 
in the case of Hertzian waves. The distance between trans- 
mitter and receiver was 36ft. The magnetising force was 
varied by means of a liquid reverser, and kept steady when 
on the steep part of the cylical curve of induction. Fig. 1 
ives the cyclical curves for the iron and steel, and the 
orce was varied to the pointe marked a in each case before 
application of the electric impulses. An apparent acquire- 


* Paper read at the Belfast meeting of the British Association. 
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ment of 14 and 6 per cent. of the maximum intensity of 
magnetic induction was observed in the steel and iron 
specimens respectively —that is to say, the kick observed 
when the magnetising force was finally changed to its 
maximum value was less after the waves had been applied 
than it would have been without the application of waves. 
It is difficult to differentiate between true Hertzian wave 
effect and that due to electromagnetic induction, as both 
were present in the latter case. Probably all the wires 
attached to the rings helped to receive the impulses. It 
may be mentioned that the resonating circuit was tuned to 
the primary, and had a frequency of about 1:5 x 10° periods 
per second. The values of maximum H in the steel and 
iron rings were 25 and 6:8, and the maximum values of B 
were 6,540 and 9,020 respectively. 

2. À telephone of 139 ohms resistance was placed in 
circuit with a coil of 840 turns, and resistance 23 ohms, 
wound on the steel ring above mentioned. It gave sounds 
in keeping with the sparks at the transmitter very 
markedly, when, by means of the liquid reverser, the 
magnetism was changing along the steep part of the 
cyclical curve. A diagram of connections is given in 
Fig. 2, in which A is the liquid reverser having copper 
plates in dilute copper sulphate solution ; B is a battery of 
storage cells with an adjustable resistance, C, in circuit ; 
D is the magnetising coil wound on the experimental ring ; 
E is the coil attached to the receiver ; and F is a coil con- 
nected to a telephone, G. In order that the effects of the 
variations due to the loeal magnetising force might be 
stopped in the telephone, two similar rings had their tele- 
pone circuits opposed so far as the changes due to the 
ocal magnetising forces are concerned, but helping as 
regards the magnetising force due to the high-frequency 


currents. Different values of the maximum intensity of 
magnetic induction were tried, but it was difficult to say 
if an intermediate force was better than a larger one. The 
impression was that iron gave better results than steel. 

5. А comparison was made between reversing by aid of 
an electric current in a magnetising coil and a permanent 
magnet. Here it must be noted that there may be a 
difference in the effects obtained by reversing the 
magnetism in the manner above described, and reversing 
by rotating a permanent magnet in front of a bundle of 
iron wires. In the one case the magnetism is reversed by 
passing through zero, and in the other it is reversed by 
turning round in a rotating magnetic field. So far as 
could be judged, there appeared to be equally good results 
whether the current in a magnetising coil wound on a 
bundle of iron wires bent into the form of a horseshoe was 
reversed, or whether the magnet was brought up to the 
bundle of iron wires, moved away, reversed, and again 
brought up, or simply rotated in front of the bundle of 
wires. 

4. To try the effect of submitting the specimen to 
mechanical stress, a bundle of 50 wires of iron 0:0265cm. 
diameter each was suspended from a wooden frame and 
wound with a magnetising coil having 22 turns per centi- 
metre in which currents of 1 апа ‘5 ampere were reversed. 
A telephone circuit was placed over this. When the wires 
were stressed to the extent of 7°37 kg. per square milli- 
metre, and at the same time subjected to torsion the effects 
in the telephone were increased. Results were obtained 
with soft nickel wire l'ómm. diameter when loaded to 
9:76 kg. per square millimetre. It is well known that by 
submitting nickel to a pull and twist stress the cyclic 
curve of magnetic induction is rendered very steep, so 
much во that the sounds in the telephone due to the local 


variation of the magnetising force, which were small when 
not twisted, became very pronounced with a twist of 2 leg 
or ödeg. per centimetre of length. 

5. To try the effect of heating, a bundle of 40 wires of 
iron, 0:0265em. diameter each, was supported horizontally 
and connected to a battery of storage cells. The wires 
were first covered with a layer of asbestos, and wound 
thereon was an asbestos-covered wire used for the local 
magnetising current. A telephone circuit was wound 
above this on another layer of asbestos. The effects in 
the telephone were very pronounced when the iron had a 
temperature just below the critical temperature at which it 
loses its magnetism, and much less pronounced when at 
atmospheric temperature. 

6. All the above experiments were confined to short 
distances. Mr. Marconi has already achieved wonderful 
success with rotating magnetic fields in signalling to great 
distances. 


THE BRITISH ASSOCIATION. 


The following is part of the presidential address delivered 
by Prof. James Dewar, M.A., LL.D., D.S.c., F.R.S., before the 
Belfast meeting of the British Association last week. In 
the first portion of the address the president gave an 
exhaustive history of the artificial production of cold and 
of the endeavour to get down to temperatures nearer the 
absolute zero. The results obtained by means of liquid 
hydrogen having been fully described, Prof. Dewar pro- 
ceeded as follows : 


The Upper Air and Auroras. 


The present liquid ocean, neglecting everything for the 
moment but the water, was at а previous period of the earth's 
history part of the atmosphere, and its condensation has been 
brought about by the gradual cooling of the earth’s surface. 
This resulting ocean is subjected to the pressure of the remain- 
ing uncondensed gases, and as these are slightly soluble they 
dissolve to some extent in the fluid. The gases in solution can 
be taken out by distillation or by exhausting the water, and if 
we compare their volume with the volume of the water as steam 
we should find about one volume of air in 60,000 volumes of% 
steam. This would then be about the rough proportion of the 
relatively permanent gas to condensable gas which existed in 
the case of the vaporised ocean. Now let us assume the 
surface of the earth gradually cooled to some 200deg. below the 
freezing point. Then, after all the present ocean was frozen, 
and the climate became three times more intense than any 
Arctic frost, a new ocean of liquid air would appear, covering 
the entire surface of the frozen globe about 35ft. deep. We 
may now apply the same reasoning to the liquid air ocean that 
we formerly did to the water one, and this would lead us to 
anticipate that it might contain in solution some gases that may 
be far less condensable than the chief constituents of the fluid. 
In order to separate them we must imitate the method of 
taking the gases out of water. Assume a sample of liquid 
sir cooled to the low temperature that can be reached by 
its own evaporation, connected by а pipe to а condenser 
cooled in liquid hydrogen; that any volatile gases 
present in solution will distil over with the first portions 
of the air, and can be pumped off, being uncondensable 
at the temperature of the condenser. In this way, a gas 
mixture, containing, of the known gases, free hydrogen, helium, 
and neon, has been separated from liquid air. It is interesting 
to note in passing that the relative volatilities of water and 
oxygen are in the same ratio as those of liquid air and hydrogen, 
so that the analogy between the ocean of water and that of 
liquid air has another suggestive parallel. The total uncon- 
densable gas separated in this way amounts to about one fifty- 
thousandth of the volume of the air, which is about the same 
proportion as the air dissolved in water. That free hydrogen 
exists in air in small amount is conclusively proved, but the 
actual proportion found by the process is very much smaller 
than Gautier has estimated by the combustion method. The 
recent experiments of Lord Rayleigh show that Gautier, 
who estimated the hydrogen present as one five-thousandth, 
has in some way produced more hydrogen than he can 
manage to extract from pure air by a repetition of the same 
process. The spectroscopic examination of these gases throws 
new light upon the question of the aurora and the nature 
of the upper air. On passing electric discharges through the 
tubes containing the most volatile of the atmospheric gases, 
they glow with a bright orange light, which is especially marked 
at the negative pole. The spectroscope shows that this light 
consiste, in the visible part of the spectrum, chiefly of a 
succession of strong rays in the red, orange, and yellow, 
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attributed to hydrogen, helium, and neon. Besides these, a 
vast number of rays, generally less brilliant, are distributed 
through the whole length of the visible spectrum. The greater 
part of these rays are of, as yet, unknown origin. The violet 
and ultra-violet part of the spectrum rivals in strength that of 
the red and yellow rays. As these gases probably include some 
of the gases that pervade interplanetary space, search was made 
for the prominent nebular, coronal, and auroral lines. No 
definite lines agreeing with the nebular spectrum could be 
found, but many lines occurred closely coincident with the 
coronal and auroral spectrum. But before discussing the 
spectroscopic problem it will be necessary to consider the 
nature and condition of the upper air. 

According to the old law of Dalton, supported by the modern 
dynamical theory of gases, each constituent of the atmosphere 
while acted upon by the force of gravity forms a separate atmo- 

here, completely independent, except as to temperature, of 

e others, and the relations between the common temperature 
and the pressure and altitude for each specific atmosphere can 
be definitely expressed. If we assume the altitude and tempera- 
ture known, then the pressure can be ascertained for the same 
height in the case of each of the gaseous constituents, and in 
this way the percentage composition of tlie atmosphere at that 
place may be deduced. Suppose we start with a surface 
atmosphere having Һе composition of our air, only con- 
taining two ten-thousandths of hydrogen, then at 37 miles, 
if a et could be procured for analysis, we believe that 
it would found to contain 12 per cent. of hydrogen and 
only 10 per cent. of oxygen. The carbonio acid practically 
disappears ; and by the time we reach 47 miles, where the 
temperature is minus 132deg., assuming a gradient of 3:2deg. 
per mile, the nitrogen and oxygen have so thinned out that 
the only constituent of the upper air which is left is hydrogen. 
If the gradient of temperature were doubled, the elimination of 
the nitrogen and oxygen would take place by the time 37 miles 
was reached, with a temperature of minus 220deg. The 
permanence of the composition of the air at the highest 
altitudes, as deduced from the basis of the dynamical theory of 
gases, has been discussed by Stoney, Bryan, and others. It 
would appear that there is a cousensus of opinion that the rate 
at which gases like hydrogen and heliam could escape from the 
earth’s atmosphere would be excessively slow. Considering that 
to compensate any such loss the same gases are being supplied by 
actions taking place in the crust of the earth, we may safely 
regard them as necessarily permanent constituents of the upper 
air, The temperature at the elevations we have been discussing 
would not be sufficient to cause any liquefaction of the nitrogen 
and oxygen, the pressure being so low. If we assume the 
mean temperature as about the boiling point of oxygen at 
atmospheric pressure, then a considerable amount of the 
carbonic acid must solidify as a mist if the air from a lower 
level be cooled to this temperature ; and the same result might 
taxe place with other gases of relatively small volatility which 
occur in air. This would explain the cluuds that have been 
seen at an elevation of 50 miles without assuming the possibility 
of water vapour being carried up so high. The temperature 
of the upper air must be above that on the vapour pressure 
curve corresponding to the barometric pressure at the 
locality, otherwise liquid condensation must take place. In 
other words, the: temperature must be above the dew- 
point of air at that place. At higher elevations, on any 
reasonable assumption of temperature distribution, we inevitably 
reach а temperature where the air would condense, just as 
Fourler and Poisson supposed it would, unless the temperature is 
arrested in some way frum approaching the zero. Both ultra- 

violet absorption and the prevalence of electrio storms may 
have something to do with the maintenance of a h'gher mean 
temperature. The whole mass of the air above 40 miles is not 
more than one seven-hundredth part of the total mass of the 
atmosphere, 80 that any rain or snow of liquid or solid air, if it 
did occur, would necessarily be of а very tenuous description. 
In any case, the dense gases tend to accumulate in the lower 
strata, and thelighter ones to predominate at the higher alti- 
tudes, always assuming that a steady state of equilibrium has 
been reached. It must be observed, however, that a sample of 
air taken at an elevation of nine miles has shown no difference 
iu composition from that at the ground, whereas, according to 
onr hypothesis, the oxygen ought to have been diminished to 
17 per cent., and the carbonic acid should also have become much 
lees. This can only be explained by assuming that a large inter- 
mixtureof differentlayersof theatmosphere is still taking place at 
this elevation. This is confirmed bya study of the motions of clouds 
about six miles high, which reveals an average velocity of the 
air currents of some 70 miles an hour ; such violent winds must 
be the means of causing the intermingling of different atm»- 
spheric strata. Some clouds, however, during hot aud thundery 
weather have been seen to reach an elevation of 17 miles, so 
that we have direct proof that on occasion the lower layera of 
atmosphere are carried to а great elevation. The existence of 
an atmosphere at more than 100 miles above the surface of 
the earth is revealed to us by the appearance of meteors and 
fireballs, and when we can take photographs of the spectrum of 


such apparitions we shall learn a great deal about the com- 
position of the upper air. In the meantime Pickering’s 
solitary spectrum of a meteor reveals an atmosphere of 
hydrogen and helium, and so far this is corroborative of the 
doctrine we have been discussing. It has long been recognised 
that the aurora is the result of electric discharges within the 
limits of the earth’s atmosphere, but it was difficult to under- 
stand why its spectrum should be so entirely different from any- 
thing which could be produced artificially by electric discharges 
through rarefied air at the surface of the earth. Writing in 
1879, Rand Capron, after collecting all the recorded observa- 
tions, was able to enumerate no more than nine auroral rays, 
of which but one could with any probability be identified with 
rays emitted by atmospheric air under an electric discharge. 
Vogel attributed this want of agreement between nature and . 
experiment, in a vague way, to difference of temperature and 
pressure ; and Zollner thought the auroral spectrum to be one 
of a different order, in the sense in which the line and band 
spectra of nitrogen are said to be of different orders. Such 
statements were merely confessions of ignorance. But since 
that time observations of the spectra of auroras have been 
greatly multiplied, chiefly through the Swedish and Danish 
Polar Expeditions, and the length of spectrum recorded on the 
ultra-violet side has been greatly extended by the use of photo- 
graphy, so that, in a recent discussion of the results, M. Henri 
Stassano is able to enumerate upwards of 100 auroral rays, of 
which the wave-length is more or less approximately known, 
some of them far іп the ultra-violet. Of this large number of 
rays he is able to identify, within the probable limits of errors 
of observation, about two-thirds as rays, which Prof. Liveing 
and myself have observed to be emitted by the most volatile 
gases of atmospheric air unliquefiable at the temperature of 
liquid hydrogen. Most of the remainder he ascribes to argon, 
and some he might, with more probability, have identified with 
krypton or xenon rays if he had been aware of the publication 
of wave-lengths of the spectra of those gases and the identifica- 
tion of one of the highest rays of krypton with that most 
characteristic of auroras. The rosy tint often seen in 
auroras, particularly in the streamers, appears to be due 
mainly to neon, of which the spectrum is remarkably rich 
in red and orange rays. One or two neon rays are 
amongst those most frequently observed, while the red ray of 
hydrogen and one red ray of krypton have been noticed only 
once. The predominance of neon is not surprising, seeing that 
from its relatively greater proportion in air and its low density 
it must tend to concentrate at higher elevations. So large a 
number of probable identifications warrants the belief that we: 
may yet be able to reproduce in our laboratories the auroral 
spectrum in itsentirety. It is true that we have still to account 
for the appearance of some, and the absence of other, rays of 
the newly-discovered gases, which in the way in which we 
stimulate them appear to be equally brilliant, and for the 
absence, with one doubtful exception, of all the rays of 
nitrogen. If we cannot give the reason of this, it is because 
we do not know the mechanism of luminescence—nor even 
whether the particles which carry the electricity are them- 
selves luminous, or whether they only produce stresses 
causing other particles which encounter them to vibrate ; yet 
we are certain that an electric discharge in a highly rarefied 
mixture of gases lights one element and not another in a 
way which, to our ignorance, seems capricious. The Swedish 
North Polar Expadition concluded from a great number of 
trigonometrical measurements that the average above the 
ground of the base of the aurora was 50 km. (34 miles) at Cape 
Thorsden, Spitzbergen; at this height the pressure of the 
nitrogen of the atmosphere would be only about one-tenth of 
a millimetre, and Moissan and Deslandres have found that in 
atmospheric air at pressures less than Imm. the rays of 
nitrogen and oxygen fade and are replaced by those of argon 
and by five new rays which Stassano identifies with rays of the 
more volatile gases measured by us. Also Collie and Ramsay's 
observations on the distance to which electrical discharges of 
equal potential traverse different gases explosively throw much 
light on the question ; for they fiad that while for helium and 
neon this distance is from 250mm. to 500mm., for argon it 
is 454mm., for hydrogen it is 39mm., and for air and oxygen 
still less. This indicates that a good deal depends on the very 
constitution of the gases themselves, and certainly helps us 
to understand why neon and argon, which exist in the atmo- 
sphere iu larger proportions than helium, krypton, or xenon, 
should make their appearance in the spectrum of aururas 
almost to the exclusion of nitrogen and oxygen. How much 
depends not only on the constitution and it may be the 
temperature of the gases, but also on the character of the 
eleotrle discharge, is evident from the difference between the 
spectra at the cathode and anode in different gases, notably in 
ni'r реп and argon, and not less remarkably in the more 
volatile compounds of the atmosphere. Paulsen thiuks the 
auroral spectrum wholly due to cathodic rays. Without stopping 
to discuss that question, it is certain that changes in the 
character of the electric discharge produce definite changes in 
the spectra excited by them, Tt has long been known that in many 
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speotra the rays which are inconspicuous with an uncondensed 
electric discharge become very pronounced when a Leyden jar is 
in the circuit. This used to be ascribed to a higher tempera- 
ture in this condensed spark, though measurements of that 
temperature have not borne out theexplanation. Schuster and 
Hemsalech have shown that these changes of spectra are in part 
due to the oselllatory character of the condenser discharge 
which may be enhanced by self-induction, and the corresponding 
change of spectrum thereby made more pronounced. Lightning 
we should expect to resemble condensed discharge much more 
than aurora, but this is not borne out by the spectrum. 
Pickering's recent analysis of the spectrum of a flash obtained 
by pho phy shows, out of 19 lines measured by him, only 
two which can be assigned with probability to nitrogen and 
oxygen, while three hydrogen rays most likely due to water 
are very conspicuous, and 11 may be reasonably ascribed 
to argon, krypton, and xenon, one to more volatile gas of 
the neon olass, and the brightest ray of allis but a very 
little less refrangible than the characteristio auroral ray, and 
coincides with а strong ray of calcium, but also lies between, 
and olose to, an argon and a neon ray, neither of them weak 
rays. 

There may be some doubt about the identification of the 
spectral rays of auroras because of the wide limits of the pro- 
bable errors in measuring wave-lengths so faimt as most of them 
are, but there is no such doubt about the wave.lengths of the 
rays in solar protuberances {measured by Deslandres and Hale. 
Stassano found that these rays, 44 in number, lying between 
the Fraunhofer line Е and 5,148 in the ultra-violet agree very 
closely with rays which Prof. Liveing and myself measured in 
the spectra of the most volatile atmospheric gases. It will be 
remembered that one of the earliest suggestions as to the nature 
of solar prominences was that they were solar auroras. This 
supposition helped to explain the marvellous rapidity of their 
changes, and the apparent suspension of brilliant self-luminous 
clouds at enormous heights above the sun's surface. Now the 
identification of the rays of their spectra with those of the most 
volatile gases, which also furnish many of the auroral rays, 
certainly supports that suggestion. A stronger support, however, 
seems to be given to it by the results obtained at the total eclipse 
of May, 1901, by the American expedition to Sumatra. In the 
Astrophysical Journal for June last is a list of 359 lines in the 
spectrum of the corona photographed by Humphreys, during 
totality, with a very large conoave grating. Of these no fewer 
than 209 do not differ from lines we have measured in the most 
volatile gases of the atmosphere, or in krypton or xenon, by 
more than one unit of wave-length on Armstrong’s scale, a 
quantity within the limit of probable error. Of the remainder, 
& good many agree to a like degree with argon lines, a very few 
with oxygen lines, and still fewer with nitrogen lines; the 
characteristic green auroral ray, whieh is not in the range of 
Humphrey's photographs, also agrees within & small fraction 
of à unit of wave-length with one of the rays emitted by 
the most volatile atmospheric gas. Taking into account the 
Fraunhofer lines H, K, and G, usually ascribed to calcium, 
there remain only 55 lines of the 339 unaccounted for to 
the degree of probability indicated. ОР these, considerably 
more than half are very weak lines which have not depicted 
themselves on more than one of the six films exposed, 
and extend but & very short distance into the sun's atmo- 
sphere. 

There are, however, seven which are stronger lines, and reach 
to a considerable height above the sun's rim, and all have 
depicted themselves on at least four of the six films. If there 
be no considerable error in the wave-lengths assigned (and such 
is not likely to be the case), these lines may perhaps be due to 
some volatile element which may yet be discovered in our 
atmosphere. However that may be, the very great number of 
close coincidences between the auroral rays and those which are 
emitted under electric excitement by gases of our atmosphere 
almost constrains us to believe, what is indeed most probable 
on other grounds, that the sun's coronal atmosphere is composed 
of the same substances as the earth's, and that it is rendered 
luminous in the same way—namely, by electric discharges. 
This conclusion has plainly an important bearing on the 
explanation which should be given of the outburst of new 
stars and of the extraordinary and rapid changes in their 
spectra. Moreover, leaving on one side the question 
whether gases ever become luminous by the direct action of 
heat, apart from such transfers of energy as occur in chemical 
change and electric disturbance, it demands a revision of the 
theories which attribute more permanent differences between 
the spectra of different stars to differences of temperature, and 
a fuller consideration of the question whether they cannot with 
better reason be explained by differences in the electric conditions 
which prevail in the stellar atmosphere. 

If we turn to the question, what is the cause of the 
electric discharges which are generally believed to occasion 
auroras, but of which little more has hitherto been known 
that they are connected with sun-spots and solar eruptions, 
recent studies of electric discharges in high vacua, with which 
the names of Orookes, Róntgen, Lenard, and J. J. Thomson 


will always be associated, have. opened the way for 
Arrhenius’ to suggest a definite and rational answer. He 
points out that the frequent disturbances which we kuow 
to ocour in the sun must cause electric discharges in the 
sun's atmosphere far exceeding any that occur in that of 
the earth. These will be attended with an ionisation of the 
gases, and the negative ions will stream away through the 
outer atmosphere of the sun into the interplanetary space, 
becoming, ав Wilsoh has shown, nuclei of aggregation of oon- 
densable vapours and cosmic dust. The liquid and solid 
particles thus formed will be of various sizes; the larger will 
gravitate back to the sun, while those with diameters less than 
one and a half thousandths of a milllimetre, but nevertheless 
greater than a wave-length of light, will, in accordance with 
Olerk-Maxwell’s electromagnetic theory, be driven away from 
the sun by the incidence of the solar rays upon them, vith 
velocities which may become. enorníous, until they meet 
other celestial bodies, or increase their dimensions by pick- 
ing up more cosmic dust or diminish them by evapora- 
tion. The earth will catch its share of such particles 
on the side which is turned towards the sun, and its upper 
atmosphere will thereby become negatively electrified until the 
potential of the charge reaches such a point that a discharge 
occurs, which will be repeated as more charged particles reach 
the earth. This theory not only accounts for the auroral 
discharges and the.coincidence of their times of greatest 
frequency with those of the maxima of sunspots, but also for 
the minor maxima and minima. The vernal and autumnal 
maxima occur when the line through the earth and sun has its 
greatest inclination tothe solar equator, so that the earth is 
more directly exposed to the region of maximum of sunspots, 
while the 26 days’ period corresponds closely with the period of 
rotation of that part of the solar surface where faculs are most 
abundant. J. J. Thomson has pointed out, ав а consequence 
of the Richardson observations, that negative lons will be 
constantly streaming from the sun merely regarded as & hot 
body, but this is not inconsistent with the supposition that 
there will be an excess of this emission in eruptions, and 
from the regions of facule. Arrhenius’s theory accounts also, 
in а way which seems the most satisfactory hitherto enunciated, 
for the appearances presented by comets. The solid parts 
of these objects absorb the sun's rays, and as they approach the 
sun become heated on the side turned towards him until the 
volatile substances frozen in or upon them are evaporated and 
diffused in the gaseous state in surrounding space, where they 
get cooled to the temperature of liquefaction and aggregated in 
drops about the negative ions. The larger of these drops gravi- 
tate towards the sun апа form clouds of the coma about the 
head, while the smaller are driven by the incidence of the sun’s 
light upon them away from the sun and form the tail. The 
curvature of the tail depends, as Bredichin has shown, on the 
rate at which the particles are driven, which in turn depends 
on the size and specific gravity of the particles, and these will 
vary with the density of the vapour from which they are formed 
and the frequency of the negative ions which collect them. In 
any oase, Árrhenius's theory is a most suggestive one, not only 
with reference to auroras and comets and the solar corona and 
chromosphere, but also as to the constitution of the photosphere 
itself. 


Various Low-Temperature Researches. 


We may now summarise some of the results which have 
already been attained by low-temperature studies. Та the first 
place, the great majority of chemical interactions are entirely 
suspended, but an element of such exceptional powers of com- 
bination as fluorine is still active at the temperature of liquid 
air. Whether solid fluorine and liquid hydrogen would interact 
no one can at present say. Bodies naturally become denser, 
but even a highly-expansive substance like ice does not appear 
to reach the density of water at the lowest temperature. This 
is confirmatory of the view that the particles of matter under 
such conditions are not packed in the closest possible way. The 
force of eohesion is greatly increased at low temperatures, as 
is shown by the additional stress required to rupture wetallic 
wires. This fact is of interest in connection with two c flict. 
ing theories of matter. Lord Kelvin's view is that the forces 
that hold together the particles of bodies may be accounted fer 
without assuming any other agency than gravitation or any other 
lew than the Newtonian. Au opposite view is that the phenu- 
mena of the aggregation of molecules depend upon the molecular 
vibration as a physical cause. Hence, at the zero of absolu e 
temperature, this vibrating energy being in complete abeyance, 
the phenomena of cohesion should cease to exist, and matter 
generally be reduced to au iucoherent heap of cosmic dust. 
This second view receives по support from experiment. 

The photographic action of light is diminished at the tem- 
perature of liquid air to about 20 per cent. of its ordinary 
efficiency, and at the still lower temperature of liquid hydrogen 
only about 10 per cent. of the original sensitivity remams. Ас 
the temperature of liquid air or liquid hydrogen a large range of 
organic bodies and many inorganic ones acquire under ex, ire 
to violet light the property of phosphorescence. Such bodies 
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glow faintly во long as they are kept cold, but become ехоеей- 
ingly brilliant during the period when the temperature is 
ng. 

Even solid air is a phosphorescent body. All the alkaline 
earth sulphides which phosphoresce brilliantly at the ordinary 
temperature lose this property when cooled, to be revived on 
heating, but such bodies, in the first instance, may be stimulated 
through the absorption of light at the lowest temperatures. 
Radio-active bodies, on the other hand, like radium, which are 
naturally self-luminous, maintain this luminosity unimpaired at 
the very lowest temperatures, and are still capable of inducing 
phosphorescence in bodies like the platino-cyanides. Some 
orystals become for a time self-luminous when cooled in liquid 
air or hydrogen, owing to the induced electric stimulation 
causing discharges between the crystal molecules. This 
phenomenon is very pronounced with nitrate of uranium and 
some platino-cyanides. 

In conjunction with Prof. Fleming, a long series of experi- 


ments was made on the electric and magnetic properties of 


bodies at low temperatures. The subjects that have been under 
investigation may be classified as follows: ‘‘The Thermo- 
Electric Powers of Pare Metals" ; ** The Magnetic Properties 
of Iron and Steel; 
and Electric Constants of Liquid Oxygen”; 
Susceptibility.” 


The investigations have shown that electric conductivity 


in pure metals varies almost inversely as the absolute tem- 
perature down to minus 200deg., but that this law is greatly 
affected by the presence of the most minute amount of impurity. 
Hence the results amount to a proof that electrio resistance in 


pure metals is closely dependent upon the molecular or atomic 
motion which gives rise to temperature, and that the process 


by which the energy constituting what is called an electric 
current is dissipated essentially depends upon non-homogeneity 
of structure and upon the absolute temperature of the 
material. It might be inferred that at the zero of absolute tem- 
purus resistance would vanish altogether, and all pure metals 
me perfect conductors of electricity. This conclusion, 
however, has been rendered very doubtful by subsequent 
observations made at still lower temperatures, which appear to 
point to an ultimate finite resistance. "Thus the temperature at 
which copper was assumed to have no resistance was minus 
225deg., but that metal has been cooled to minus 253deg. 
without getting rid of all resistance. The reduction in resist- 
ance of some of the metals at the boiling point of hydrogen is 
very remarkable. Thus copper has only 1 per cent., gold and 
platinum 3 per cent., and silver 4 per cent. of the resistance 
they possessed at zero Centigrade, but iron still retains 12 per 
cent. of its initial resistance. In the case of alloys and 
impure metals, cold brings about a much smaller decrease 
in resistivity, and in the case of carbons and insulators like 
guttapercha, glass, ebonite, etc., their resistivity steadily 
increases. The enormous increase in resistance of bismuth 
when transversely magnetised and cooled was also discovered 
in the course of these experiments. The study of dielectric 
constants at low temperatures has resulted in the discovery of 
some Interesting facts. A fundamental deduction from Maxwell's 
theory is that the square of the refractive index of а body 
should be the same number as its dielectric constant. So far, 
however, from this being the case generally, the exceptions are 
far more numerous than the coincidences. It has been shown 
in the case of many substances, such as ice and glass, that an 
Increase in the frequency of the alternating E M.F. results in 
а reducti n of the dielectric constant to a value more consistent 
with Maxwell's law. By experiments upon many substances, 
it is shown that even a moderate increase of frequency brings 
the large dielectric constant to values quite near to that required 
by Maxwell’s law. It was thus shown that low temperature 
bas the same eflect as high frequency in annulling the abnormal 
dielectric values. The exact measurement of the dielectric 
constant of liquid oxygen, as well as its magnetic permeability, 
combined with the optical determination of the refractive 
index, showed that liquid oxygen strictly obeys Maxwell’s 
electro-optic law even at very low electric frequencies. In 
magnetic work the result of greatest value is the proof that 
magnetio susceptibility varies inversely as the absolute tem- 
rature. This shows that the magnetisation of paramagnetic 
bodies is an affair of orientation of molecules, and it suggests 
that at the absolute zero all the feebly paramagnetic bodies 
will be strongly magnetic. The diamagnetism of bismuth was 
found to be increased at low temperatures. The magnetic 
moment of a steel magnet is temporarily increased by cooling 
in liquid air, but the increase seems to have reached a limit, 
because on further c» ling to the temperature of liquid 
hydrogen hardly апу further change was observed. The study 
of the thermo-elec'ric relations of the metals at low tempera- 
tures resulted in a great extension of the well-known Tait 
theremo-electrio diagram. Tait found that the thermo-eleotric 
power of the metals could be expressed by a linear function 
of the absolute temperature, but at the extreme range of tem- 
perature now under consideration this law was found not to 
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hold generally ; and further, it appeared that many abrupt 
electric changes take place, which originate probably from 
specific molecular changes occurring in the metal. The 
thermo-electric neutral points of certain metals, such as lead 
and gold, which are located about or below the boiling point 
of hydrogen, have been found to be a convenient means of 
defining яресібс temperatures in this exceptional part of the 
scale. 

The effect of cold upon the life of living organisms is a matter 
of great intrinsic interest, as well as of wide theoretical 
importance. Experiment indicates that moderately high 
temperatures are much more fatal, at least to the lower 
forms of life, than are exceedingly low ones. Prof. McKendriek 
frowe for an hour at a temperature of 182deg. C. samples of 
meat, milk, etc., in sealed tubes; when these were opened 
after being kept at blood heat fora few days, their contents 
were found to be quite putrid. More recently some more 
elaborate tests were carried out at the Jenner Institute of 
Preventive Medicine on a series of typical bacteria. These 
were exposed to the temperature of liquid air for 20 
hours, but their vitality was not affected, their functional 
activities remained unimpaired, and the cultures which they 
yielded were nommal in every respect. The same result was 
obtained when liquid hydrogen was substituted for air. A 
similar persistence of life in seeds has been demonstrated even 
at the lowest temperatures ; they were frozen for over 100 hours 
in liquid air, at the instance of Messrs. Brown and Escombe, 


‘with no other result that to affect their protoplasm with a 


certain inertness, from which it recovered with warmth. 
Subsequently commercial samples of barley, pea, vegetable 
marrow, and mustard seeds were literally steeped for six 
hours in liquid hydrogen at the Royal Institution, yet when 
they were sown by Sir W. T. Thiselton Dyer at Kew in 
the ordinary way, the proportion in which germination 
occurred was no less than in th» other batches of the same 
seeds which had suffered no abnormal treatment. Bacteria are 
minute vegetable cells, the standard of measurement for which 
is the ** mikron.” Yet it has been found possible to completely 
triturate these microscopio cells, when the operation is carried 
out at the temperature of liquid air, the cells then being frozen 
into hard breakable masses. The typhoid organism has been 
treated in this way, and the cell plasma obtained for the 
purpose of studying its toxio and immunising properties. It 
would hardly have been anticipated that liquid air should 
find such immediate application in biological research. A 
research by Pr.f. Macfadyen, just concluded, has shown that 
many varieties of micro-orgauisms can be exposed to the 
temperature of liquid air for a period of six months without 
any appreciable luss of vitality, although at such a tempera- 
ture the ordinary chemical processes of the cell must cease. 
At such a temperature the cells cannot be said to be either 
alive or dead, in the ordinary acceptation of these words. 16 
is a new and hitherto unobtained condition of living matter 
& third state. 

A final instance of the application of the above methods 
may be given. Certain species of bacteria during the 
course of their vital processes are capable of emitting light. 
If, however, the cells be broken up at the temperature 
of liquid air, and the crushed ooutents brought to the ordinary 
temperature, the luminosity function is found to have dis- 
appeared. This points to the luminosity not being due to the 
action of а ferment—a ‘‘ Luciferase "—but as being essentially 
bound up with the vital processes of the cells, and dependent 
for its production on the intact organisation of the cell. These 
attempts to study by frigorific methods the physiology of the 
cell have already yielded valuable and encouraging results, and 
it is to be hoped that this line of investigation will continue to 
be vigorously prosecuted at the Jenner Institute. 


Апа now, to conclude an address which must have sorely 
taxed your patience, I may remind you that I commenoed by 
referring to the plaint of Elizabethan science, that cold was 
Lot а natural available product. Ia the course of a long struggle 
with Nature, man, by the application of intelligent and steady 
industry, has acquired а control over this agenoy which enables 
him to produce it at will, and with almost any degree of 
intensity short of a limit defined by the very nature of things. 
But the success in working what appears at first sight to be a 
quarry of research that would soon suffer exhaustion, has only 
brought him to the threshold of new labyrinths, the entangle- 
ments of which frusirate, with а seemingly invulnerable com- 
plexity, the hopes of further progress. Ina legitimate sense all 
genuine scientific workers feel that they are the inheritors of 
unfulfilled renown." The battlefields of science are the centres 
of a perpetual warfare, in which there is no hope of final victory, 
although partial conquest is ever triumphantly encouraging the 
continuance of the disciplined and strenuous attack on the 
seemingly impregnable fortress of Nature. To serve in the 
scientific army, to have shown some initiative, and to be 
rewarded by the consciousness that in the eyes of his comrades 
he bears the accredited accolade of successful endeavour, is 
enough to satisfy the legitimate ambition of every earnest 
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student of Nature. The real warranty that the march of pro- 
gress in the future will be as glorious as in the past lies in the 
perpetual reinforcement of the scientific ranks by recruits 
animated by such a spirit, and proud to obtain such a reward. 


ы SN ————— 


TRADE NOTICES AND NOVELTIES. 


Portable Electrical Saw Bench. 


We illustrate herewith a tool which should be found exceed- 
ingly useful by shipbuilders, colllery owners, engineers, timber 
merchants, and others. This is an electrical circular-saw bench. 
Portability being one of its special features, every part is of the 
lightest possible construction consistent with stability and 
strength. Being mounted on wheels, as shown, it can be 
readily run along to any place where it may be required and 
where electric power is available. A most important feature 
is the introduction of a turntable on the framing, by 
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logue and price-list, wherein are described the two types of 
lamps which tha company are prepared to sell. This catalogue 
is well illustrated and the descriptions given are very full. 

COLLECTOR GRINDING AND PoLisHING APPARATUS. — Mr. 
А. S raus. C. lin, Bush-lane House, Cunnon-street, E.C., sends 
us а leaflet illustrating and describing a patent rapid collector 
grinding and polishiug apparatus for polishing direct-current 
collectors and collecting rings. From the illustrations given 
the action of the apparatus seems very simple. 

Тнк “Ark” Lamp.—From Messrs. Johnson and Phillips, 
Victoria Works, Old Charlton, Kent, we have received a large 
picture postcard illustrating the numerous forms of their Ark 
lamp. Several artistic fittings are shown on the same card. 
We understand that the firm have a large stock of these lamps 
and fittings ready for immediate delivery. 

SwITCHBOARDS.— We have received from the Electrical Com- 
pany, Limited, 122-4, Charing Cross-road, London, W. C., a 
copy of their price-list No. 14, dealing with switchboards. 
Illustrations and descriptions of various large switchboards are 
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Portable Electric Saw Bench. 


meane of which the top part of the machine can be 
swung round to any desired angle without changing the 
position of the base of the bench. This allows of the bench 
being used for cross-cutting and other purposes in confined 
places, where otherwise want of space would prevent long 
pieces being handled. The bench owes its introduction to the 
enterprise of the Sunderland Forge and Engineering Company, 
Limited, Pallion, Sunderland, the electric motor which drives 
the saw being of thoir ''Pa4llion" multipolar continuous- 
current enclosed type. The inotor is hung on the underside of 
the table of the bench, and thus is quite out of the way for 
cross cutting. It embodies al! the makers' recent improve- 
ments, and is built with a view of standing the shocks and 
frequent heavy loads incident to cutting timber. The 
starting switch is fitted under the table, being protected by 
means of an iron casing having a hinged door. The case and 
starter are hidden from view by the motor in the illustration 
herewith. The starter itself is fitted with no-voltage release 
and automatic overload cut-out as an extra protection to the 
motor. The above firm supply six sizes of their portable elec- 
trical circular-saw bench. It should be mentioned that the 
benches themselves are being made by Messrs. John McDowall 
and Sons, of Johnstone, N.B., while the swivel arrangement is 
Cameron’s patent. 


Catalogues, ete., Received. 


ELECTRIC BELLS AND ACCESSORIES. From Messrs. Baxendale 
and Co., Muler-street Works, Msuchester, we have received a 
copy of their new catalogue of electric bells and accessories. 

Tug Nernst LauP.— The Nernst Electric Light, Limited, 
82, Victoria-street, London, S W., who are introducing the 
Nernst lamp into the territories for which they hold the sole 
rights, including the whole of Asia, Africa, Central and South 
America, and all British Colonies, have just issued a new cata- 


given, also of standard switchboards, and accessories for switch- 
boards. | 


APPOINTMENTS VACANT. 


Switchboard Attendant, Eccles Corporation Electricity Works, 
£62 per annum, Sept. 31. Particulars may be obtained from the 
Town Clerk, Town Hall, Eccles, 

Various, Tonbridge Urban District Council, 
particulars can be obtained from Mr, J. 
Electricity Works, Tonbridge. 


Surveyors of Electrical Plant, the National Boiler and General 
Insurance Company, Limited, £120 per annum. Усе advertisement. 


Meter Tester and Inspector, experience in calibrating and 
testing prepayment meters desirable. See advertisement. | 


Sept. 22. Full 
A. B. Horsley, engineer, 


—— 


NEW COMPANIES REGISTERED. 


London Motor Omnibus Syndicate, Limited.—Capital, £3,020. 
Objects : to carry on business as builders of and dealers in vehicles of 
every description, launches, steamboats, propelled by either steam, 
oil, or electricity, cte 

Whitley Motor and Engineering Company, Limited — Capital, 
£500. Objects: to carry on the business of manufacturers of and 
dealers in cycles, motorears, carriages, etc, 

W. T. Skelding and Co., Limited. —Capital, £10,000. Objects: 
to carry on the business of electrical, electrical installation and general 


enginec's, mechanical engineers, manufacturers of electrical fittings, 
apparatus and machinery, cte, 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candie at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after tho 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


517. A company holds powers for electric tramways and electric 
lighting in threc villages through which the tramways pass. 
The tramways radiate in three directions, the ceatre being a con- 
venient spot for a power station, being close to canal and colliery. 
On each leg of the tramways one of the three villages is situate, 
the distance from the power station to the villages varying 
between 14 to 4 miles, the arms of the tramways being four, fivo, 
and six miles in length from the radiating point or power station. 
The radiating point is practically the electrical centre of gravity. 
A good demand for power may be expected, and a fair demand 
for lighting current. The power station will therefore be а сот. 
bined lighting and traction station. Consider the all-round 
advantages of the following systems of generation and distribu- 
tion for such a scheme: () high-tension continuous and rotatory 
transformers ; (^) low-tension with reversible boosters and battery 
sub- stations; (v) three-phase and rotatory transformers (motor- 
generators); (7) three-phase and converters; ^) three-phase and 
static transformers The effect of lightning and inductive dis- 
ruptive charges in the high-tension continuous system should be 
borne in mind.— C. J. 


Nor. —A special award of £3 will be given for the 
best answer to the above question. —Ёр. Z. E. 

518. Describe fully the circumstances under which boosters are used 
in connection with rail-return cables in tramway work, and give 
diagram of all connections. —J. A. Моктох. 

ANSWERS. 

Question No. 510. —Describe the most simple and satisfactory method 
of testing the efficiency of a lightning conductor. 

Answer to No. 510 (awarded 78. 6d.).— In testing a 
lightning conductor, perhaps the most important thing 
is to test the conductor's “earth.” It is most necessary 
that tests.or inspections of earth counections should be 
made at the driest time of the year. In wet weather they 
must always be unreliable. First of all, though, we must 
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test for continuity. For this purpose a detector and cell 
can be used. To test the conductor's earth the follow- 
ing instrument can be used, and has a range up to 
1,110 ohms when testing direct by steps of one ohm, 
and to 11,100 ohms by steps of 10 ohms when using 
the multiplying hole marked “ x ten.” The method 
of using it is as follows (see sketch): The wire to 
the conductor is taken to terminal Li, one pole of the 
battery and the wire to the test earth-plate to terminal 
B L, and the other pole of the battery to terminal Bi. The 
p'ugs on the upper row of brasses would then be moved 
about until no deflection is produced upon the galvanoscope 
on the battery key being pressed down, the bottom plug 
being placed in the “equal” hole. If however, the resist- 


ance to be found is more than 1,110 (shown by above trial), 
the bottom plug is moved to the “ x ten” hole, and a 
balance obtained and recorded. As regards the earth con- 
nection, simple inspection may frequently be the easies: 
and most satisfactory test. Should it be difficult to inspect, 
then the electrical test should be used, and I think the 
Wheatstone balance test is the best. It might happen that 
the connection between the conductor and the plate, or tube, 
or mass of metal forming “ (ће earth,” was imperfect owing 
to oxidation. In such a case the resistance would appear 
considerable, yet in reality the connections might be 
practically good as regards lightning. The resistance of 
the conductor is, however, of little or no consequence when 
opposed to EM.F. of such high tension as a lightning 
discharge. It is quite erroneous to suppose that lightning 
always passes to earth by those paths which “to the 
ordinary voltaic current test lowest.” It, however, docs 
pass to earth by those paths which to a current of its own 
potential would tes“ lowest. The best system of testing 
lightning conductors is to balance the resistance of each ot 
the earths of the building against the remainder of the 
system, from which the state of the earths may be inferred 
with sufficient accuracy for all practical purposes. As 
regards the earth connections, it is most important that 
the electrical resistance which they offer should be very 
far less than that offered by any alternative route in the 
line of probable discharge, such as the rain-water or gas 
pipes outside a building. The test by simple inspectio:: 
seems to be the best for the conductors above ground. A 
resistance test could only be applied with advantage where 
there were no slip joints, and where the conductors were 
difficult of access.—H. R. H. 


Answer to No. 510 (awarded 7s. 6d.).—If the conductor 
referred to in this question is the ordinary type used for 
the protection of buildings, then the only proper test of 
its efficiency is time and experience, together with the 
maintenance of a good earth. Much reliance cannot be 
placed on the test with Wheatstone bridge and galvano- 
meter; these are powerless to answer many important 
points in respect to efficiency. Considering that a flash of 
lightning may strike one corner of a building and apparently 
rush part way down, the conductor then flashes off sidc- 
ways toa roof gutter, etc. Yet at the same time, when 
tested with Wheatstone bridge and galvanometer, the 
resistance between conductor and earth may be only about 
100 ohms, whilst the path along which the flash actually 
travelled would offer a resistance of about 1,000,000 о. 
Even a break in the conductor itself is not sufficient reason 
for the flash striking probably yards instead of across the 
fracture. 

It is, however, essential to know both the resistance and 
conductivity of the conductor and earth, but as regards 
the conductor's efficiency in а storm these quantities tell 
practically nothing Conductivity is not what is required ; 
the electric inertia or self. induction“ must be reduced by 
increasing the conductor's capacity. А flash of lightning 
is the spark through the dielectric of a Leyden jar, so to 
say, whose coatings are either two clouds, or else cloud and 
earth, and has been proved to be oscillatory. Therefore 
the efficiency would be influenced by the material of the 
conductor. For instance, a rising current has to magnetise 
the space all round it, and the production of this magnetisa- 
tion delays and impedes the rise of the current to its 
maximum value, and a falling current permits the mag- 
netisation of the space to decay, and this dying out of 
the magnetisation impedes the fall of the current to its 
minimum. 

Now, the total magnetisation produced by the current 
is proportional to the current strength, C, and equal to this 
multiplied by a constant, L, or P=L C, where L is a 
coefficient characteristic of the circuit, and is defined as 
the coefficient of self-induction. If the current goes through 


5 complete alternations in а second, then the impedance 
7 


it meets with due to the reversals of its own magnetic 
field = p L. This is not the whole obstruction it meets 
with, but it is the only part which does not dissipate 
energy, and may be called the inertia part of the impedance, 
the remaining part of which is К; thus the coefficient of 
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the dissipation of energy = C? R. The total impedance, P, 
is the resultant of these two as if they acted at right 
angles to each other, or P = (p L? + RZ. In respect to the 
resistance, iron would be worse than copper, but for rapid 
alternations the value of R is insignificant compared with 
(o L). Now, this (р L) term depends on the material which 
the conductor is made in so far as the conductor gets 
magnetised itself. To see that the conductor offers a 
minimum resistance the following connections are made, 
where E, and E, (Fig. 1) are two separate and independent 
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earths situated 10. from El. Let l =the resistance of 
the leading wire to E, and Е, =the resistance of the 
earth to be determined. 

Let E, and E, = the resistances of the two other earths, 
ineluding their leads, l, and z. Let Ri, R, and R, = the 
resistances unplugged in the adjustable arm of the bridge 


x in each case when measuring the resistances of Ei, 


E, E,. 


Then, RI = II T E, + E, 
Ra = II T E, ＋ Ez, 
R, = E, + E 

Hence, E = RI — II Ei, 
E,-R,-], - Ei. 

Therefore R,=E,+E,, 
R,-R,-h-E, -H,--E, 
R. = RI T R- 2 EI - 2 Ji. 

Hence, E, = E 1, 

ог, Е, = ыкы есе 11. 


For further information on this subject, see Proceedings 
of the Institution of Electrical Engineers for Dr. Lodge's 
paper on Lightning Conductors.”—K. 


Question No. 511.—I recently saw a rotary converter with a device for 
steadying and controlling speed within certain limits. This was 
designated a ‘‘teazer,” but I can find no account of it. Can any 
reader please explain ? 

Answer lo No. 511 (awarded 7s 6d.).—It is a well-known 
fact that many large machines, such as rotary printing 
presses, turrets, etc., are required to move along con- 
tinuously at а low and even rate of speed, frequently at 
one-twentieth of the maximum speed. Having a large 
moment of rest, they require an unusually large amount of 
torque to start them, sometimes as much as three or four 
times that torque which the motor is called upon to produce 
at full speed. A system, known as the “teazer” system, 
has been designed to meet these conditions. Ав the current 
required to produce normal running torque in these large 
motors was already of considerable volume, 10 was an 
embarrassing question how the large volume of current was 
to be obtained for producing a torque sufficient to start 
them. It will be easily understood that in order to obtain 
the necessary current through the motor to start up against 
the load when current was taken from public supply, a large 
amount of energy had to be dissipated in resistance to 
reduce the voltage on motor armature to that required to 
overcome the static resistance of the machine. This would 
mean that the line would be called upon for current at full 
line voltage three or four times that required to run the 


motor at normal load. Take, for instance, an 80-h.p. 
motor in the case of a new machine, which always takes 
more power to run than one which has been in daily 
operation for a few months; this would mean probably 
400 h.p. would instantaneously be thrown оп the 
line. As а matter of fact, the actual energy 
required to start is much less than that required 
to run the motor at full speed, as the voltage 
required to overcome the resistance of motor and the 
back E.M.F. at a slow speed is only a fraction of that 
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required at full speed. A motor-generator is, therefore, 
supplied to transform the line current into this lower 
voltage. These transformers are usually wound for a ratio 
of about 4 to 1. A rheostat is provided in the motor 
current of the motor- generator, so that the voltage on the 
generator side may be varied from zero to a maximum of 
one-fourth the line voltage. The connections, which are 
all brought to а controller operated by a single handle, 
are as shown in the sketch (Fig. 1). The direction of 
current is shown by arrows. When in its first position to 
start, the main current passes through the small regulating 
resistance of the motor- generator to its primary or motor, 
and which is wound for the full line voltage. From these 
it divides into two parts on its way to the return circuit — 
one through the secondary or generator end of the motor- 
generator, and from then out to the line, and the other 
through the main motor armature and out to the 
line. This current which passes through the main 
motor armature is quite sufficient to move the armature 
slightly, and so take up any back lash, etc., in the gears. 


| This current also gets the motor-generator under way, and 


as its speed rises the dynamo end begins to generate current 
at a low voltage but of large capacity. 
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This secondary current, as shown by the arrow marks, 
is the current that produces the starting torque, and as it 
rises with the increased speed of the motor-generator it 
gives the main motor an easy start, raising it to a “slow 
motion " speed, and that without the slightest jar to the 
machine it operates. After the motor has performed its 
“slow motion” work, the controller passes on to the next 
step, which brings it in circuit with the main line current, 
through the speed-controlling resistance shown in dotted 
lines (Fig. 2). This resistance is so proportioned that the 
drop in volts equals the maximum volts given by the gene- 
rator side of motor-generator, thus introducing the main 
line current without the slightest jar. By moving the con- 
troller forward again, main line resistance is cut out, and 
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as the pressure rises the main line assumes more and more 


of the load, until the motor-generator is supplying no of the motor side is 


current, whereupon the automatic switch in tho motor- 
nerator circuit opens and the motor-generator shuts 
own (Fig. 3). More resistance is cut out until motor is 
supplied with full-line voltage, when it will run at its 
normal speed. Most of these motors are compound- 
wound, but provided with a resistance in the shunt circuit 
which will raise the speed of motor about 15 to 25 per 
cent. above normal by reducing the strength of fields. 


Motor Generator 
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The introduction of, first, the main-line current through 
the motor-generator to take up the back lash, then starting 
up the main motor by speeding up the motor-generator, 
and following with the introduction of the main-line 
eurrent, which can be made to run the motor at any 
desired speed ; the automatic shutting down of the motor- 
generator when not in service, and the automatic release 
море placed in convenient positions surround the press, 
make а most ingenious system for operating large machines 
whose running conditions are of such an exacting nature.— 


R. A. M 


Answer to No. 511 (awarded 7s. 6d.).—The teazer system 
of motor control is sometimes adopted for controlling large 
motors, especially those that drive machines that possess 
very large moments of inertia, which require a very large 
starting torque. The torque exerted by a motor depends 
upon the strength of the current flowing through its 
armature ; and since the current which is required to pro- 
duce the normal running torque of these motors is already 
of considerable magnitude, it is desirable that a continuous- 
current transformation, by means of a dynamotor, be 
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employed to avoid drawing the excessive starting current 
from the mains The dynamotor used for this purpose is 
designed so that its motor side may be supplied by the 
line voltage, while its generator side is usually wound for 
а voltage of about onefifth that of the line. Ву this 
arrangement the excessive current for starting а motor is 
derived without necessitating an inerease of the supply 
current above the normal amount. The two teazer arma- 
ture windings are connected in series with a rheostat across 
the supply mains; the dynamotor field winding is 
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excited directly from the line; the negative brush 
connected with the positive 
brush of the dynamo side See diagram (Fig. 1. At 
starting, the main motor armature is supplied from 
the generator end of the dynamotor with a voltage 
somowhat less than one-fifth of the line voltage, depending 
upon the magnitude of the regulating resistance; thus, 
the current which passes through the motor is about five 
times as great as that taken from the supply mains, so 
that the required amount of starting torque is produced 
with the normal supply current. Since the speed of the 
motor is dependent upon the E.M.F. impressed upon it, 
the starting speed is only about one-fifth of the normal 
running speed. The E M.F. of the motor, and with it 
its speed, is raised by manipulating the dynamo-regulating 
resistance, and when the proper speed is attained the 
motor connections are switched to the supply mains 
through a second series-regulating resistance, thus estab- 
lishing the required conditions for running under working 
load. Regulation of the resistances and changes of the 
connections are accomplished by the aid of а controller, 
and thus the motor may be operated by the manipulation 
of a single hand-wheel.—W. P. 8. 


Answer to No. 511 (awarded 58.).—“ F. P. S.” evidentl 
refers to an “inverted” rotary converter —i. e., one whic 
transforms from direct to alternating current. For when 
transforming from alternating to direct the speed is, of 
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course, fixed by the frequency of supply. When a rotary 
is used in the opposite sense, however, it is running (as 
regards speed) as a direct-current shunt motor, and its 
speed is a function of the field strength. Anything tending 
to weaken the field will increase the speed, while strengthen- 
ing the field will reduce the speed. Now, if a lagging 
current be drawn from the alternating side, the armature 
reaction will reduce the flux and the speed will increase. 
More than one bad accident has occurred in this way, 
the speed having increased till the machine flew to pieces. 
On the other hand, if a leading current be drawn from the 
machine (as might be taken by other rotaries on the system), 
the armature reaction will increase the flux, thus reducing 
the speed. In using rotaries in this way, it is therefore 
necessary to have some device which will automatically 
regulate the speed with varying lead. 

he device which “F. P. S." saw was probably that 
described and illustrated in Fig 1. In the sketch A is 
the main rotary, supplied with direct current at ite 
commutator. On the same shaft is a small rotary, B, 
with no field winding, and the field frame so mounted that 
it may be turned round (concentrically with the armature) 
by hand to any position. Its collector rings are fed from 
the secondaries of three star-cennected series transformers, 
fi» tay ts, placed in the three-phase leads between the main 
rotary and the load. The brushes of the “‘teazer” rotary 
are connected in series with the shunt field current of the 
main machine. R із the field rheostat. Now, considering 
B alone, suppose а three-phase current is circulatin 
in the armature, with the machine running at norm 
(synchronous) speed. The pole-pieces are magnetised by 
the armature current, and by shifting the frame round 
the neutral axis on the commutator may be shifted also, 
so that the voltage across the brushes will vary according 
te the position of the poles. Supposing, now, that the 
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whole combination is running under load, and that the 
power factor of the load is unity .., there is no lag or 
lead of the load current. The poles of B may be set so that 
the neutral axis lies at right angles to the line joining the 
two brushes (supposing there are only two), and there will 
be no voltage between them. If, now, a lagging current 
be drawn from the main machine, the phase of the current 
in B will also lag, the neutral points will shift back, and 
voltage will appear at the brushes. This voltage is arranged 
to increase the field current of A, so tending to reduce the 
speed and counteracting the effect of the lagging current. 
On the other hand, a leading current drawn from A causes 
B to insert an opposing voltage into the field circuit, 
weakening the field of A and keeping up the speed. By 
this means the strength of the main field is regulated 
according to the power factor of the load, and the speed 
kept fairly constant.—R. C. 


Best Answer to №. 511 (awarded 5s.).—The monocyclic 
system was designed to replace the old-type single-phase 
system of alternate-current distribution, by affording the 


advantage of being able to supply power to alternate- 
current motors that shall be self-starting under full load 
without affecting the steady working of the lighting 
system. The monocyclic generators differ from the old 
single-phasers only by having midway between the main 
slots that receive the windings on the armature a second 
set of small and shallow slots (as shown in Fig. 1), which 
contain a supplementary or ‘“teazer” winding, shown in 
dotted lines. The *'teazer" coils have only one quarter of 
the number of turns of the main coils, and, therefore, 
give only one-quarter as much E.M.F. The teazer 
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winding is connected with oue end to a third or 
middle collector ring, and with the other end to the 
middle of the main winding, as shown diagrammatieally 
in Fig. 2. It will be evident that the current in the 
teazer winding will be out of phase with the main current, 
also as the current going out from the teaser coil has to 
return through one or the other half of the main winding, 
it meets with a considerable self-induction. This feature, 
causing a relatively higher impedance in the teazer circuit, 
limits the flow of current in that circuit by causing the 
voltage in this part of the coil to drop as current is taken 
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through it, so that the power put forth by the alternator 
is practically all conveyed by the current of the other 
winding in the same way as in the old single-phase 
system. That is, the teazer current is almost entirely a 
wattless current, useful for giving a starting torque to 
motors which are connected up with a third wire to 
the teazer line, but not really contributing anything to 
the driving power when the motor has got up speed. 
Thus it is seen that the teazer winding has some effect 
in steadying and controlling the speed within certain 
limits. The teazer voltage of the generator cannot be 
measured directly, since only one terminal is accessible 
when the armature is rotating. The potential difference 
between the two mains or outside collector rings is simply 
due to the main coil. The difference of potential between 
the middle or teazer collector ring and either of the two 
main collector rings, is the resultant of the teazer voltage 
and half the main voltage. 

Since the teazer voltage at open circuit is one quarter 
of the main voltage, and the difference of phase between 
them is 90deg., the relative voltage will be 


= ЈО + = Jys ti Vrs = 057; 
or, if the whole voltage across the outer mains is 2,000 volts, 
and that of the teazer coil 500 volts, then each half of the 
main coil will generate 1,000 volts, while the measured 
difference of potential between the teazer line and either 
main will be about 1,140 volts. —4A. J. M. 


— . . 


LEGAL INTELLIGENCE. 


MAZARRON ELECTRIC LIGHT COMPANY. 


Mr. Justice Swinfen Kady in the Vacation Court on Wednesday 
had before him the matter of the Mazarron Electric Light Company, 
Limited, on a motion by the plaintiff, Richard, for the appointment 
of а receiver and manager. 

Mr. Robertson said that the plaintiff was the holder of five £20 
debentures in the company, which was incorporated in 1893 for the 

urpose of establishing a system of electric lighting for the town of 
Mezaon. in Spain, under a concession dated September, 1892, for a 
term of 50 years, and the company was now working that concession. 
A term of the debentures was that the company should redeem the 
debentures at par in an aggregate amount of at least £200 on Jan. 1, 
1899, and a like amount in every succeeding January till the whole 
amount of the issue was paid off. The principal moneys became 
payable if this condition was broken, and also if default was made in 
payment of interest for the period of six months, or if an order was 
made for the winding-up of the company. The ground for the appli- 
cation was that the company had committed a breach of the conditions 
in that ıt did not redeem in 1902, or at all. 

Mr. Tyrrell, on behalf of the company, submitted that there was 
no ground for the appointment. 

His Lordship granted the application, and appointed Mr. Hussey 
as receiver and manager. 


BRITISH POWER, TRACTION, AND LIGHTING COMPANY. 


In the Vacation Court on Wednesday Mr. Justice Swinfen Eady 
had before him a petition by Mr. L. Hannen, a judgment creditor for 
£250, for the compulsory winding-up of the above company. 

Mr. Kenyon Parker, for the company, asked that the petition be 
allowed to stand over for two months. Не said that meetings of the 
shareholders and of the creditors had been held, and it had been 
pointed out to the creditors that unless fresh capital could be pro- 
cured the company must stop, and then the unsecured creditors would 
probably get nothing. 

In the result it was arranged that the petition should stand over 
till the first petition day after Nov. 17. 


rm SEE PS RESET танасини Vor e 


COMPANIES’ MEETINGS AND REPORTS, 


DIRECT WEST INDIA CABLE. 


The report of the directors for the year ended June 30 last states 
that the net result of the year's working is a profit of £4,789, as 
compared with £5,236 for the previous year. An interim dividend of 
3 per cent. has already been paid, and it is now proposed to make а 
further equal payment, which wiil leave £2,989 to be carried forward. 
This will increase the amount to the credit of revenue account to 
£30,982. The shareholders are asked to approve the establishment 
of a staff provident fund in accordance with the details of the scheme 
to Le submitted to the meeting. The Company's cables continue to work 
with complete efficiency. Otfers for the sale of debentures to the 
trustees were invited in December and June last, and £7,999 was paid 
for £8,000 of debentures, which amount has been written off capital 
expenditure. 
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ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS. 


The directors in their report for the year ended June 30 state 
that the works have been fully maintained as regards buildings and 
machinery, the cost of which has been charged against revenue. After 
allowing £4,041. 2s. 4d. for depreciation, the profit for the year is 
£14,854. Is. 1d., to which must be added £2,578. 2s. 7d. brought 
from last year (£3,778. 2s. 7d., less £1,200, special allowances to 
directors), making a total of £17,432. 3s. 8d., which the directors 
recommend be dealt with as follows: to carry to general reserve fund 
£2,000 ; to pay a dividend of 8 per cent., less income tax, £12,000 ; 
to carry forward to next year £3,432. 3s. 8d. 


GLASGOW DISTRICT SUBWAY. 


The half-yearly meeting of the above Company was held in Glasgow 
on Wednesday. 

Mr. A. Simpson (the chairman), in moving the adoption of the 
report, said that despite the competition of the Glasgow electric cars 
the Company was able to pay 13 per cent., or 4 per cent. increase. 
The question of conversion of the present cable haulage into electric 
traction was under consideration, but the directors did not see the 
substitution would be of any advantage to the shareholders. 

The report was adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Huddersfield.—The Corporation invite tenders for high and low 
tension cable. "Tenders by Sept. 50. See advertisement. 

Swansea.—The Corporation invite tenders for the supply of one 
40-kw. continuous-current motor-balancer. Tenders by Sept. 26. 
See advertisen nt. 

Belfast.—T!o Gas and Electric Committee invite tenders for the 
supply of electric motors for a period of 12 months. Tenders by 
Oct. 10. See advertisement. 

Grimsby.—The Corporation invite tenders for the supply of 
continuous-current motors for letting on the hire system. Tenders 
by Sept. 20. See advertisement. 

Dundee.—The Gas Commissioners invite tenders for the supply of 
carbons for public lamps, delivered at the Electrical Power Station, 
Dundee. Tenders by Sept. 24. See advertisement. 

Tientsin (China).—Mr. A. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installation 
and working of electricity works. Tenders by Nov. 30. 

Burton-upon-Trent.—The Corporation invite tenders for the 
supply and laying of electric mains, conduits, junction boxes, etc., in 
connection with the tramways. Tenders by Sept. 30. Вее advertise- 
ment. 

Blackburn.—The Town Council invite tenders for, the supply, 
delivery, and erection, at the electricity works, Blackburn, of one 
electrically-driven travelling crane. Tenders by Sept. 22. Зее 
aivertisenient. 


Dundee.—The Gas Commissioners invite tenders for the supply 
and erection, at the Electrical Power Station, Dundee, of water-tube 
boilers, with mechanical stokers and superheaters, and induced. 
draught apparatus. Tenders by Sept. 24. See advertisement. 

Orence.—The Municipal Authorities invite tenders for the installa- 
tion and working for 20 years of electric lighting the above. One 
hundred 16-c. p. Jauins will be paid for at the rate of 5,500 pesetas per 
Tenders to the above authorities, province Celanova, hy 


Southampton.—Tlie Corporation invite tenders for the supply of 
110 tons of rolled.steel rails and the fishplates therefor. Full 
porca to be obtained upon application to Mr. J. A. Crowther, 

orough engineer, Municipal Offices, Southampton. Tenders by 
Sept. 26. 

Colchoster.—The Churchwardens of St. Botolph's Church invite 
tenders for a complete installation of electric light at the church. 
Specifications, ete., can be obtained from Mr. A. К. Sillar, A. M. I. E. E., 
borough electrical engineer, Corporation Offices, 36, Stanwell-strect. 
Tenders by 22nd inst. 

Peterborough.—The Corporation invite tenders for the construc- 
tion and seating of a Lancashire boiler, 28ft. by 7ft , at their elec- 
tricity works. Specifications, etc., may be obtained at the office of 
Mr. Jonn C. Gill, A. M. I. C. E., engineer, Municipal Offices, Peter- 
borough. Tenders by Sept. 30. 

Blackpool —The Tramways Committee invite tenders for the 
supply of steel rails, fishplates, bolts and nuts, tiebars, crucible cast- 
steel points, and crossings. Specifications, etc., can be obtained from 
Mr. John S. Brodie, A. M. I. C. E., borough engineer, Town Hall, 
Blackpool. Tenders by Sept. 23. 

Leicester.— The Tramways Committee invite tenders for the 
erection of an octagonal brick chimney shaft, 180ft. high, on the site 
of the new generating station, The Lero. Specification, etc., can be 
obtained at the office of Mr. E. George Mawbey, M.LC.E., Town 
Hall, Leicester. Tenders by Sept. 30. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukintield 
Tramways and Electricity Board invite tenders for Lancashire boilers, 
economisers, surface condenser, and pumps, etc., steam, feed, blow- 
off, and drain pipes, ete., and travelling crane. Specifications, ete., 
can be obtained from Mr. F. Schofield, clerk to the Board, Town 
Hall, Stalybridge. Tenders by Oct. 13. 


— — 


Shanghai.— Messrs. Preece and Cardew are authorised to receive 
tenders for the supply and delivery c.i.f. of two 500-kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 
switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 30. See advertisement. 

Bexleyheath (Kent).—The Electric Lighting and Traction Com- 
mittee of the Urban District Council invite tenders for transformers 
and transformer pillars ; condenser, air-pump, and water softener ; 
feed pumps and pipework ; and travelling crane. Specification, ete., 
may be obiad from the engineers, Messrs. Mordey and Dawbarn, 
82, Victoria-street, Westminster, S. W. "Tenders by Sept. 30. 


Bury (Lanos.).—The Tramways Committee invite tenders for the 
work required in the construction of the permanent way in several 

rts of the borough—viz.: Fairfield section, Bolton-road section, 

ey wood-street section, and Knowsley-street section. Specifications, 
etc., can be obtained on application at the office of Mr. Arthur W. 
Bradley. borough engineer and surveyor. Tenders by 24th inst. 


IMford.—The Urban District Council invite tenders for the supply 
and erection of dry-back, semi-marine type boiler (15, O000lb evapora- 
tion per hour), superheater and accessories, and motor feed pamp; 
steam, feed, and blow-off pipes, and feed filter; surface con denser, 
cooling tower, motor pumps, hot-well, grease extractor, exhaust, 
steam, and water pipes. Tenders by Oct. 6. See advertisement. 


Swindon. —The Corporation invite tenders for the supply, delivery, 
and erection at the electricity works, Swindon, Wilts, of all the 
materials, fittings, and accessories for a complete installation of the 
electric light and wiring to the motors on the works, and also for the 
supply and delivery at the electricity works of testing instruments 
and engine-room accessories. Tenders by Oct. 4. See advertisement. 


Newcastle-on-Tyne. —The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia, 

Dungannon (Ireland).— The Urban District Council invite tenders 
for the supply, delivery, and erection of the plant and material, and 
for the carrying out of the work comprised in the adjoined scctions : 
(Section A) dynamos (two 55 kw.), switchboard ; (B) gas plant —(Sub- 
Section a) engines (two 60 b. h. p.), (b) producer-gas plant: (C) battery; 
(D) underground feeder and distributing mains; E) public lamps and 
connections to mains. Specifications, etc., сап be obtained fiom Mr. 
James №. Hamilton clerk of the Council, Dungannon. Tenders by 
Sept. 24. 

Ashford (Middlesox).—' The Managers of the West London School 
District invite tenders for the following in connection with the electrie 
lighting of their schools at Ashford, Middlesex: (Contract No. 1) 
dynamos, booster, storage battery, switchboard, etc.; (2) feeders and 
wiring. Specifications, ete., may be inspected at the offices of the 
consulting electrical engineer, Mr. T. J. Digby, 32, Shaftesbury- 
avenue, W., or at the Schools, and obtained from Mr. F. G. Beeching, 
clerk to the Managers, West London District Schools, Ashford 
Middlesex. Tenders by 6 p.m. on 25th inst. 

Madrid.—The Postal Telegraph Department invite tenders for 
laying of 71 miles of submarine cable between Santa Isabel 
(Fernando Po) and King Bell's Town (Cameroons). The maximum 
subvention will be 8,400 pesetas per mile. A building is to be 
erected at the landing point; the contractors must furnish trial 
apparatus aad pay 75 pesetas per day to each member of the 
commission of inspection, which has been appointed by the Govern. 
ment, until acceptance of the cable. А provisional deposit of 
30,000 pesetas and a final deposit of 10 per cent. of the value of the 
contract will be required. "Tenders by Sept. 38, which are to be 
addressed to the above authorities, from whom further information 
may be obtained. 

Shanghai. —Tho Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of tho British concessions by electricity— 
as follows: British Municipality and British Municipal Extension, 
Tienstin, Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 50. Mr. А. W. Harvey P'ellingham, 
A. M. I. C. E., secretary and engineer. | Note. —It is understood that no 
details or specification will be furnished. 

London, N.—The Light Railways Committee of the Middlesex 
County Council invite tenders for the work and materials required in 
the construction of the permanent way (for electric traction bridge 
work, etc.), of the following light railways—viz.: (Contract No. 1) 
railway No. 1 -a line of double track (with cross-overs, contingent 
works, ete.) to be laid along Lordship-lane and Bruce-grove, in the 
districts of Wood Green and Tottenham, in the county of Middlesex, 
having a length of 1 mile 7 furlongs 6:8 chains or thereabouts ; (No. 3) 
railway No 3- a line of double track (with cross-overs, contingent 
works, etc.) to be laid along the Archway and Great North roads, from 
Highgate Archway to Whetstone, in the districts of Hornsey and 
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Finchley, in the county of Middlesex, having a length of 4 miles 
6 furlongs 1:5 chains or thereabouts ; (No. 5) railway No. 5—a line of 
double track (with cross-overs, contingent works, etc.) to be laid along 
the Edgware-road, from Cricklewood to Edgware, Hendon, Kingsbury, 
and Hendon Rural, in the county of Middlesex, having a length of 
4 miles 6 furlongs 8 chains or thereabouts. Specification, ete., for 
each eontract may be seen and schedule of quantities obtained on 
application at the office of Mr. H. T. Wakelam, M.I.C.E., county 
engineer, Middlesex Guildhall, Westminster, S. W Tenders by Oct. 7. 


RESULTS OF TENDERS. 


Gateshead.—The tender of Belliss and Morcom has been accepted 
for one 730-h.p. engine for coupling to a Siemens and Halske dynamo. 

Pemberton.—The Council have accepted the tender of Belliss and 
Morcom for supply of two 540-h.p. engines for coupling to Dick-Kerr 
dynamos. 

Langho Inebriates' Ноте. The tender of Belliss and Morcom 
has been accepted for two 40-h.p. engines for coupling to Laurence- 
Scott dynamos. 

South Africa.—The Municipality of Johannesburg have placed an 
order with Willans and Robinson, Rugby, for one of thoir 240-h.p. 
compound engines. 

Southend-on-Sea.—The Corporation have decided to instal a 
Willans engine of 250 h.p., direct coupled to а Bruce eebles dynamo, 
for supplying power to their electric tramways. 

Wolverhampton.—W oods and Co., Blackburn, have obtained the 
contract for the electric lighting of the workhouse. The Electric 
Construction Company will supply the dynamos and Belliss engines. 

Swindon.—The Town Counci! have accepted the tender of the 
Tudor Accumulator Company for the supply and delivery of a battery 
of accumulators at £1,102, and at £66 for the maintenance of the 
same for a period of seven years. 

Kingseat Asylum.—The Aberdeen Electrical Engineering Com. 
pany, Limited, have secured the contract for complete electric lighting 
plant at Kingseat Asylum, including engines, dynamos, switchboard, 
main cables, and the wiring of 24 buildings for electric light, 
telephones, and tell-tales. 

West Ham.—The Council have accepted the following tenders : 
(Section A) steam, exhaust, feed-water, and drain piping, water 
softener, steam traps and separators, Babcock and Wilcox, Oriel 
House, Farringdon-street, E.C., £11,133. 16s. ; (B) circulating and 
air pumps, discharge piping, water purifier, and vapour pipes for the 
electricity works, Sir Hiram Maxim Electrical Engineering Company, 
65, Gracechurch-street, E.C., £4,784. 

Ipswich.—The Town Council have accepted the following tenders 
in connection with the plant and buildings required for the electric 
lighting and tramways: Allgemeine Electricitits-Gesellschaft. Berlin, 
own dynamos and vell and Co.'s engines, £6,564. 5s.; Tudor 
Accumulator Company, London, storage battery £1,256. maintenance 
of same for five years at £83 per annum; Ransomes and Rapier, 
pen travelling crane, £350 ; Johnson and Phillips, Old Charlton, 

ent, mains and feeders, £12,901; Dick, Kerr, and Co., permanent 
way, £41,220; S. A. Kenney, Ipswich, generating station and offices, 
£26,948 ; Shillitoe, Bury, chimney shaft, £3,700; S. A. Kenney, 
Ipswich, car-shed, £6,704; J. Shillitoe and Son, Bury St. Edmunds, 

estructor buildings, £5,500. Tenders for arc lamps ure still under 
consideration. 

Brake Engines.— We are informed that Browett, Lindley, and Co. 
have in hand the following orders: Two 450 brake engines for Weston- 
super-Mare to the order of the Electrical Power Distribution Company; 
one 40-kw. combined set to the order of the Patricroft Workhouse ; 
two 300-h.p. engines for the London, Brighton, and South Coist 
Railway to the order of Dick, Kerr, and Co.; three 750 brake engines 
for the Birmingham and Midland Tramways to the order of the 
Electrical Power Distribution Company; one 500 brake engine fur 
the Bradford Colliery to the order of J. Н. Holmes and Co.; two 
60 brake engines to the order of Crompton and Co. for abroad ; two 
90 brake engines for a large mill in Belfast to the order of Mr. 
Ferguson, consulting engineer; two 80 brake and one 45 brake engines 
to be coupled to Mavor and Coulson dynamos for Kingseat Asylum. 


CÓ 


BUSINESS NOTES. 


TRACTION. 


Weston-super-Mare.—The Council have decided against the use 
of trailers on the electric tramways. 

East London (8.A.).—The Municipality propose shortly to place 
orders for additional electric tramcars. 

Reddish.—The Stockport Town Council have refused to accede to 
the request of the workmen at Reddish to issue weekly tickets on the 
tramcars 

Birkdale.—The residents of the township in the west end are 
agitating for the extension of the tramways from Weld.road to 
Grosvenor-road. 

Hove.—At а special meeting of the Town Council on Monday it 
was decided to delete the proposed line in Waterloo-street from the 
tramway scheme. 

Ashton-under-Lyne.—The Electricity Committee have fixed the 
eharge for current to the Corporation tramways for running the new 
ears at 14d. per unit. 

Glasgow.—O wing to the competition of the municipal tramways, the 
service of small senger steamers known as the Cluthas is to be 
withdrawn from the River Clyde. 


Withington.—The Board of Trade have x i the system of 
electric traction proposed to be adopted under the provisions of the 
Withington Tramways Act, 1899. 


Lowestoft.—Several members of the Lowestoft Corporation have 
this week visited Wolverhampton and inspected the Lorain syatem of 
electric traction in operation there. 


Bath.—The electric tramways company here are negotiating with 
the Town Council with a view to obteining current for the tramways 
from the Corporation generating station. 


Folkestone.—-It is proposed to appoint a small deputation to visit 
such places as Paris, Brussels, and Wolverhampton to inspect the 
different tramway systems in operation there. 

Mottram-in-Longdendale.—The Stalybridge, Hyde, etc., Tram- 
ways Board have resolved not to proceed for the present with the 
proposed electric tramway and lighting scheme for this place. 


Norton.—Considerable dissatisfaction is felt here at the delay in 
extending the tramway service to Woodseats, the powers for which 
are held by the Sheffield Corporation under their Act of 1900. 


Nelson.—It has been decided to proceed at once with the work of 
constructing the light railways to the borough boundaries at Barrow- 
ford and Colne, entailing an estimated outlay of about £18,000. 


Devonport.—A sub-committee of the Tramways Committee has 
been appointed to consider the propriety of still further extending the 
tramways and the promoting of a Bill or provisional order for that 
purpose. 

Upholland.—The District Council are welcoming the proposal of 
the Wigan Corporation to apply in the next session of Parliament for 
powers to construct tramways from the terminus at Leatherhead Green 
to Upholland. 


Nottingham. —The first trial run over the new Lenton-boulevard 
section of the electric tramways was made last week, when а car 
traversed the whole route for the purpose of testing the metals and 
overhead wires. 

Eocles.—The Salford Corporation are making efforts to complete 
the laying of the tramway along Eccles Old-road, Church-street, and 
Liverpool-road to Peel Green, in order that the cars may begin 
running early in October 


Ramsbottom.—Mr. Chattwood, clectrical engineer, of Bolton, has 
been retained by the District Council to formulate a scheme for a line 
of tramways in the district from Holcombe Brook to Ed enfield, through 
the centre of Ramsbottom. 


Presentation.—Mr. Stirton, electrical engineer, has been presented 
ly the employés of the Greenock and Port Glasgow Tramways Company 
with a travelling trunk and handbag, on his securing a similar situation 
with the Middleton Tramways Company. 


Pontypridd.-—The Council propose to promote a Bill in the next 
session of Parliament for powers to construct a tramway forming a 
junction with the existing horse tramway to Porth, and to engge 
Sir Douglas Fox to report upon the matter. 


Mornington (N. z.). We understand that the Mornington Tramway 
Company have agreed to sell their property to the Borough Council 
upon a valuation basis, said valuation to exclude any goodwill in 
respect of traffic from Mornington borough. 


Knaresborough.— The Harrogate Corporation having decided upon 
the introduction of electric tramways in their town, the Town Council 
of Knaresborough are taking steps to secure the advantages of a 
connecting tramway between the two places. 


Teddington.—Negotiations between the District Council and the 
London United Tramways Company are still proceeding. It is hoped 
that an agreement with reference to the introduction of electric 
tramways in the district will soon be come to. 


Turkey.—A telegram from Constantinople states that the Sultan 
has promulgated an irade authorising the admission into Turkey of 
electric engines for the eastern railway, but up to the present no irade 
has heen issued regarding electrical machinery. 


Southend.— Tne first fatality on the electric tramway system 
occurred on Wednesday. <A boy named Alfred Bantock, 44 years old, 
was crossing South Church-road when he was knocked down and run 
over by acar. The wheels passed over his legs. 


Halifax.—At their mecting on Monday the Town Council agreed to 
the recommendation of the committee to proceed with the construction 
of the tramway from Stump Cross to Hipperliolme at an estimated cost 
of £6,498 and the extension from Salterhebble to West Vale. 


Bolton.—The borough engineer, electrica! engineer, and traffic 
manager have been instructed to report fully upon the subject of 
running cars by Trinity-street. The engineer has also been requested 
to arrange for lifeguards being fixed to all the cars as early as possible. 


Lancashire and Yorkshire Railway.—A correspondent states 
that the Lancashire and Yorkshire Railway Company have been cou- 
ducting clectrical experiments in the neighbourhood of their engi- 
neering works at Horwich with a view to adopting electricity on 
portions of their system. 

Harrow.—Tho Light Railway Commissioners will on Oct. 22 open 
a second enquiry at Harrow into the proposal of the Middlesex County 
Council to construct a light railway through the parishes of Wembley, 
Harrow Weald, Harrow, Northolt, Wealdstone, Edgware, Little Stan- 
more, and Great Stanmore. 

Sowerby Bridge.—The Halifax tramway extension from King 
Cross to Sowerby Bridge, "77 Pye Nest-road, is now completed, and 
traffic will be commenced as soon аз the official sanction is obtained. 
Major Druitt, inspector to the Board of Trado, has already made his 
official inspection of the line. 

Sheffield.—The Tramways Committee are experimenting with & 
view to securing for their cars a lifeguard which will act satisfactorily 
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under all conditions. A new apparatus made by a local firm was tried 
last week. It is said not to have been a complete success, but ic will 
be tested again at a later date. 

Prestwich.—The Salford Corporation have submitted to the District 
Council the terms on which they would be prepared to supply elec- 
tricity in bulk for the working of the tramways in the district. The 
Board of Trade have a towed the proposed method of construction of 
the tramways in Bury New-road. 

Birmingham.—A stiff fight has commenced in Birmingham over 
the tramway municipalisation question. The Council are seeking to 
earry this through bya Bill intended to be promoted next session, 
but a large amber of interests and trading associations are combining 
with the object of securing its defeat. 

Davyhulme.—The Parochial Committee have decided to give the 
scheme for a tramway from Patricroft Bridge to Gatley, where it is 
proposed to join up with the Cheadle and Stockport lines, their general 
support pending а definite agreement with the Manchester Southern 
Tramways Company, the promoters of the project. 

Whitehaven.—The scheme for a system of electric tramways in 
this district does not appear to be moving in the right direction. 
Some time ago it was understood there was a probability of an early 
start being made to carry out the undertaking, but nothing has been 
heaid lately that the scheme is making any progress. 

Bromley (Kent).—The British Electric Traction Company have in 
view a comprehensive system of eleczric tramways connecting Bromley 
with Pence and the existing Croydon system and ғо on, via the London 
County Council's lines to London. The proposed system would also 
serve a lirge district to the south and east of Bromley, 

Manchester-Salford Dispute.—The negotiations between repre- 
sentatives of the Corporations of Manchester and Salford with respect 
to the dispute which has arisen in regard to the through running of 
the tramways have been resumed. It is hoped that the matter may 
be amicably settled without reference to the Board of Trade. 

Pertb.—In consequence of there being some uncertainty as to the 
voting on the resolution declared to be carried at the meeting of the 
Town Council on Sept. 1 in favour of the compulsory purchase of 
the tram ways company's undertaking, it has been decided to call a 
special meeting of the Conncil to consider the matter de novo. 


Handsworth.—4A difficulty is stated to have arisen between the 
authorities at West Bromwich and Handsworth iu connection with 
the relaying of the tramlines in Holyhead-road for electric traction, 
and unless an agreement is arrived at it will be impossible to have a 
through electric route between New Inns and West Bromwich. 


Electric Trams v. Railways.—It is announced that the Glasgow 
and South-Western Railway Company have withdrawn their suburban 
service to Govan and Springburn, with the exception of workmen’s 
trains. This course has become necessary owing to the competition, 
at cheaper rates, by the electric trains of the Glasgow Corporation. 


Ramsgate.—The Corporation have decided to approach the Board 
of Trade with a view to obtaining their assistance in compelling the 
light railway company to carry out the original plan of line No. 1 by 
the widening of Ellington Park-road and the construction of a terminal 
station at the main entrance gates of the South-Eastern Railway 
Station. 

Dover Monorail Scheme.—The Town Councils of Rochester and 
Chatham and the District Council of Gillingham have decided to give 
а general support to the Southera Counties Monorail Syndicate, who 
propose to promote a Bill in Parliament applying for powers to con- 
struct a monorail from London to Dover, provided that a station be 
placed in that district. 

Cheadle.— The Tramways Committee have decided that the whole 
scheme of tramways to Gatley shall be proceeded with, and that a 
formal agreement embodying the terms of the agreement be drawn up 
between the Council and the Stockport Corporation. It is also decided 
to write to the Corporation to the effect that the Council will elect to 
supply its own electric power. 

Croydon.—There have been several cases of wilful obstruction of 
the electric cars during the past week by drivers of horse-drawn 
vebicles refusing to get off the track when required. We are pleased 
to see that the local Bench is doing its best to put a stop to this sort 
of thing. In one case the offender was fined 10s. and 7s. 6d. costs, 
and another 40s. and 10s. 6d. costs. 

Aberdeen. — An increase of £328 in the receipts from the Corpora- 
tion tramways last week is noted over the receipts for the correspond- 
ing week tho previous year. The total receipts for the 14 weeks of 
the financial year are £16,572, against £12,549 last year, showing an 
increase of 24,025 ; while as the expenditure for the 14 weeks is 
£680 less than for the corresponding period, the total advantage is 

, 704. 

Tramway Profits. —The following агава уы decision of the 
Tramways Committee shows how the wind is blowing at Sheffield: 
„That this committee is prepared, out of its accumulated surplus, to 
provide such a sum as is necessary to defray the expenses to be incurred 
in connection with the conferring of the freedom of the city on the 
Right Honourable Viscount Kitchener, such expenses, in the opinion 
of this committee, being incurred for the publie good." 

WalsalL—The Tramways Committee visited Manchester on 
Wednesday and inspected the tramway system there. A difficulty 
having arisen in reference to the quality of the steel rails as provided 
in the specification of the borough surveyor, the committee have 
assented to a slight modification on expert advice, and the Leeds 
Steel Company have commenced to roll the rails. The contractor 
hopes to be in a position shortly to commence operations for laying 
the tramways. 

Bradford.—A meeting of the tramway employés of the Corporation 
have passed а resolution eomplaining of the arbitrary attitude of the 


under the supervision of the Cor 


Tramways Committee, and deciding that if a more satisfactory answer 
be not given the men will before Oct. 2 ballot as to whether they are 
prepared to tender their notices. Their chief requests are for a 
guaranteed week of 60 hours worked in six days, and that the present 
system of checking by waybills be abolished, or a more equitable 
system substituted. 


Southampton.—In the course of a discussion on the tramways at 


the last meeting of the Town Council the Mayor observed that the 


Bitterne Park section, which had recently been opened, had been laid 
ration's own officers, and was the 
best length of line they had. The first car ran over the new section 
without the slightest hitch, and the section had been remarkably 
successful since. He congratulated the surveyor on the manner in 
which he had conducted the work, 

Aston.— We understand that the points that will be discussed at 
the forthcoming conference of the local authorities outside Birmingham, 
of whom the Aston Council are the moving spirits, come under the 
following three heads : (1) whether it would be wiser for each autho- 
rity to work its own district ; or (2) whether it would be to the 
advantage of all concerned that Birmingham should municipalise the 
whole system ; or (3) whether it would be better to hand over the 
entire concern to the British Electric Traction Company. 

Airdrie.—It is reported that the application of the Airdrie and 
Coatbridge Tramways Company for an extension of time to lay the 
first portion of the line in Coatbridge has been refused by the Board 
of Trade, but that they have been allowed an extension of time for 
beginning the work. The Corporations of both burghs had lodged 
oues ions to the application. As matters now stand, the tramways 
will have to be completed by Aug. 9 next, although the company 
have six months in which to make a start with the work. 

Yarmouth.—The general manager of the tramways reports that 
the total number of passengers carried by the electric trams since 
they started is 712,887, and the receipts amount to £3,692, and the 
mileage to 59,850. The total receipts per car mile work out at 14 8d., 
the average fare per passenger 1°2d, and the average number of 
passengers carried per mile 11:9. For the last three weeks the 
passengers have numbered 20,780, 19,183, and 17,460, and the rceipts 
£443. 1s. 7d., £417. 9s. 9d., and £379. 3s. 8d. respectively. 

Swansea.—It has already been stated in these columns that the 
Corporation have decided to adopt the Kingsland system of electric 
traction on the proposed extensions of the tramways. We now learn 
that the Kingsland Company have agreed to give 4 guarantee with 
regard to the maximum cost of the installation and the satisfactory 
running of their system for six to twelve months, and they also agree, 
if at the end of that period it is found to work unsatiefactorily, to 
substitute the overhead trolley system without additional cost. 


Additional Traffic Returns.—Anglo-Argentine, £210 increase ; 
Barcelona Ensanche y Gracia, £66 decrease ; Barcelona, £345 increase ; 
Brisbane, £419 increase (month of August, £11,442, increase £2,942); 
Buenos Ayres and Belgrano Electric, £363 increase; Calcutta, £246 
increase; Cape Town (month of August), receipts £15,450, expendi- 
ture £7,801 ; Isle of Thanet Electric. £281 increase ; Mexico Electric 
(month of July), receipts £20,300, expenditure £12,600; Perth 
Electric, £225 increase; Port Elizabeth (month of August), receipts 
£4,014, expenditure £1,979. 

Bexleyheath.— The construction of the electric tramways at this 
place by the Urban District Council is well on the way to commence- 
ment. The foundations of the generating station at Old Rexley are 
already dug out, and the members of the Council are showing a spirit 
to hasten the matter towards completion. It is anticipated that the 
Council will be in a position to open the lines by March 31, 1903. 
Mr. A. E. Barber, of East Ham, has been appointed clerk of works to 
the Council at a salary of £250 per annum, conditionally on his part 
that he is appointed manager of the electric tramways when the 
appointment of clerk of works ceases, 

Huddersfield.— Halfpenny fares on the tramcars have been in the 
minds of members of the Town Council for some time, and at the 
meeting of the Council on Wednesday the proposal was made that 
half-mile stages be mapped out, and a fare of 4d рег half-mile be 
established, and 1d fora mile and a half. In view of the criticisms 
on the borough engineer's report in reference to the recent tramway 
accident, the General Purposes Committee are considering the desir- 
ability of appointing a special committee to enquire into the report 
and the general иш of the tramways, ж as to traction and 
laying of the track, together with the suitability of the cars. The 
committee would have power to engage an expert or experts for this 
purpose. 

West London Tramway Extensions. — On Saturday morning 
two interesting and important extensions of the electric tramway 
system in the pleasant suburbs of London were completed and 
opened—one from Vidal. to Twickenham town, and the other 
from Twickenham town to Richmond. The line is double with the 
exception of a small section near Richmond Bridge. There was a very 
plentiful supply of cars, most of which were well filled during tho 
whole of the afternoon. Passengers from Kew Bridge to Richmond 
change at Twickenham ; the original line proceeds towards ошоп, 
and a good beginning with the latter has been made. Progress, how- 
ever, is now stopped by two large mains which have been discovered 
so near the roadway that they have to be taken up and relaid. 

Paris.—The inauguration of the second section of the Metropolitan 
underground electric railway in Paris, which will serve the outer 
boulevards in the north, is to take place early next month, and trials 
of the new rolling-stock are now being made. As far as the first 
section of the railway is concerned, it is stated that the net profits 
during August amounted to £4,432, as compared with a loss in the 
corresponding month of last year, the improvement being due both to 


an increase in the traffic and a reduction in the working о 


The working profits during the first eight months of 1909 have 
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reached £66,250, as against £45,778 in the equivalent period of 1901, 
whilst the proportion of working expenses to gross receipts has 
declined from 46°41 per cent. last year to 42°44 per cent. at present. 


The Glasgow Accident.—The enquiry ordered by the Board of 
Trade into the circumstances attending the electrie car collisions 
which took place in Renfield.street on the 6th inst. was opened on 
Friday by Major E. Druitt, К.Е. The proceedings were conducted in 
private. Evidence from official sources shows that the heavy casualty 
list in connection with the accident would have been reduced to a 
minimum if the passengers had kept their places instead of jumping 
into the streets. All those who remained on the cars were uninjured. 
It is also a notable fact that scarcely a pane of glass in auy of the 
three cars was broken, with the exception of the car which created the 
mischief, and which had its front staircase and panels smashed in as a 
consequence of the impact with the second car. It is estimated that 
the highest speed the first car attained when running down the hill 
did not exceed 10 miles an hour. 


South Shields.—A report has been prepared by the Tramways 
Committee with respect to the suggested scheme of new tramways 
which it is proposed to incorporate in the Parliamentary Bill of next 
session. The estimated cost of the scheme is £213,630, and the esti- 
mates are based on the overhead system of traction, which has been 
provisionally adopted. The electrical engineer will meanwhile enquire 
as to other systems. The routes mentioned are seven in number, and 
traverse the principal thoroughfares in the town—namely, from the 
pier to Тупо Dock, covering the present route, King-street to Harton 
Village. Sunderland-road, riz Meldon-terrace, to Green-street ; Green- 
street, via Laygate-lane and Stanhope-road to Tyne Dock ; Boldon- 
lane to Hudson-street ; Green-street, along Victor:a-road to Westoe, 
and from Laygate-lane, along l'rederick-street to Tyne Dock. In con- 
nection with the scheme provision wil] be made for the carrying out of 
street work and widening in several of the thoroughfares. 


Proposed Edgware-road Tramway.—The town clerk of Maryle- 
bone has received a communication from the London County Council 
on the subject of their proposed tramway from the Marble Arch to 
Cricklewood, intimating the conditions upon which the Council are 
prepared to apply to Parliament next session for powers to widen 
E igware-road, in accordance with the plan approved by the Council's 
Improvement Committee The conditions аге: (1) That the Councils 
of Marylebone, Paddington, and Hampstead respectively shall 
consent to the construction of the projected tramway ; (2) that the 
Councils of Paddington and Hampstead agreed to contribute between 
them one-third of the net cost of the necessary street widenings in 
Paddington and Hampstead ; (3; that one-third of the net cost of 
these widenings be charged to the account of the improvement, the 
remaining third being debited to the tramways account, which will 
198 8 charged with the cost of lay ing down and paving the tram way 
track. 

Dewsbury.—Work in connection with the laying of the electric 
tramways is proceeding steadily, excepting at one point near the Old 
Auction Inn. With regard to the laying of the line here, the Cor- 
poration and the British Electric Traction Company cannot agree. 
At the point in question the line comes down a fairly steep decline 
and swings round at a sharp angle at the bottom. Should: any mishap 
occur to a descending car there is nothing to prevent it dashing into 
tie river, which runs parallel with Aldams-rosd. The Corporation 
decline. to consent to the line being laid in the manner proposed, 
arguing that it would be a menace to the public safety. An interview 
has taken place between the Corporation and the company's engineer, 
at which it was proposed by the Corporation that the company should 
purchase some waste land adjoining the roadway and forming the 
corner, and run the line more in adirect line. The Town Council have 
now before them an alternative plan submitted by the company, and a 
further interview has been arranged. 


Cardiff. -Negotiations between the Tramways Committce and the 
tramways company as to the price to be paid the latter for the old 
horse depóts are still proceeding. The company have now named the 
minimun: figure which they are prepared to accept, and this is about 
£4,000 in excess of the last sum which the Tramways Committce were 
authorised to offer—namely, £21,000. The estimated receipts and 
expenditure in connection with the tramways for the six months 
ending March, 1903, is as follows: expenditure — management 
expenses, £3,750; operating expenses, £25,000; power station 
expenses, £8,000; rolling stock, £12,500; car sheds, £1,500; 
electrical equipment, £1,500; permanent way, £3,000; depreciation 
account, £2,889—total, £78,624. 28. 7d.; revenue—from fares, less 

2 per cent. for insurance, £67,762. 10s.; from electric lighting for 
energy to be supplied, £1,562. 10s.; rates raised for six months ending 
September, £9.299. 28. 71—£78.624. 2s. 7d. The Corporation are 
оПегіци a £10 reward for information leading to the conviction of any 
person расіп ; obstructions on the tramways, There have been several 
such cases of late, which have resulted in the derailment of the cars 
and a consequent stoppage of the system for a time. 


Brighton.—In a special report which was presented at yesterday's 
meeting of the Town Council, the Tramways Committee stated that 
they have had under consideration the question of routes in respect 
of which it is advisable that the Council should obtain powers for the 
construction of tramways in the next session of Parliament. They 
have also had before them an intimation from the Hove Corporation 
that they contemplate promoting a Tramway Bill during the ensuing 
autumn, and a conference between the Tramways Committees of the 
two Corporations has been held with a view to coming to some arrange- 
ment as to intercommunication between the systemsof both towns by 
means of mutual running powers. The Hove representatives intimated 
that if the Brighton Corporation were willing to grant the Hove Cor- 
poration facilities in the shape of powers of construction or running 
powers over the proposed line alony Goldsmid-road, they thought that 
the Hove Corporation would be willing to grant similar facilities to 


the Corporation of Brighton over the portion of Dyke-road within the 

borough of Hove, in the event of the Corporation desiring to construct 

a tramway along Dyke-road between Vernon-terrace and the north- 

western boundary of the borough. Negotiations between the two 

authorities are still proceeding. The total estimated cost of the pro- 
osed extensions of the Brighton system is £37,156, and a Bill is to 
e promoted next session for power to carry out the scheme. 


LIGHTING AND GENERAL. 


Barton.—Tho electric lighting contract has been satisfactorily 
completed for the workhouse. 


Sunderland.—The report of Mr. Ellis, referred to in another 
column, was adopted on NN 

Dorking. The Urban District Council have decided to borrow 
£20,000 for an electric lighting installation, with regard to which they 
have entered into an agreement with Edmundsons. 


Stoke Newington.—The Electric Lighting and Sites Committee, 
in their last report on the London County Council (Electric Supply) 
Bill, recommend the Council to support the Bill if reintroduced. 

Huddersfield. —The Town Council propose to enter into an agree- 
ment with the National Telephone Company for the laying of wires 
underground within the borough for a period not exceeding 25 years, 
subject to satisfactory terms being arranged. 

East London Technical College.—A special course of lectures on 
electro-chemistry, dealing with the most recent developments of the 
subject, will be delivered by Prof. Lehfeldt, B.A., D.Sc., on Thursday 
evenings from 8.45 to 9.45. The course extends from Sept. 25 to 
March 26. See advertisement. 


Newcastle.— At the last meeting of the City Lighting Committee 
it was reported that the Tramways Committee had decided to reduce 
the charge per lamp for electric lighting in the city from £18 per 
lamp per year to £15. 10s., us the latter sum would cover all cost and 
maintenance. This reduction of 50s. per lamp will mean a saving to 
the lighting depaitment of about £500 per year. 

Edinburgh.—The Town Council have practically completed their 
negotiations with the Caledonian Railway Company for the supply of 
electric energy for lighting aud motive power for Princes-street station 
and hotel and for the adjoining goods yard. The contract will be a 
beneticial one to the municipal undertaking, as the annual consumption 
will be about half a million units. Hitherto the Caledonian Railway 
Company have had a private installation, but that will now be 
abandoned. From July 18 to Sept. 11 the applications for electrie 
current from Edinburgh Corporation amounted to the equivalent of 
13,777 8-c.p. lamps, of which 8,828 were for lighting, 4,035 for motors, 
and 914 for heating. In the corresponding period of last year the total 
was 13,687 8-c. p. lamps. 


Aecidents.—In tbe afternoon of Thursday last week a breakdown 
occurred ia the mains of tlie Corporation electric lighting system in 
the Rosemount district of Aberdeen, and for some time the whole of 
the lighting of the city was utlected. Fortunately, the tramway elec- 
tric supply was not interfered with. It is reported that when the 
light was again turned on in the evening the pressure was for a time 
so strong that in a number of cases the wires fused, and gas had to be 
resorted to. On Saturday а similar occurrence took place at Bath. 
Early on Friday a fire was discovered in the shed used for the produc- 
tion of the electric light at the Nordrach Sanatorium for Consumptives, 
which has been erected on the very top of the Mendip Hills, a few 
miles from Cheddar. Assistance was immediately procured, and the 
fire was got under, but not until the whole of the plant was rendered 
useless. Considerable damage was done, but the fire was easily confined 
to the engine-shed. 


Steljes’ Typewriting Telegraph.— Mr. E. Liebman, the genial 
general manager of the Typewriting Telegraph Corporation, Limited, 
of Dashwood House, New Broad stich E.C., has received instructions 
from the War Minister of Germany to demonstrate to the Telegraph 
Battalion, No. 1, at Berlin, from Oct. 6 to 12, the working of Steljes' 
telegraph recorders. For the purposes of proving the utility and suit- 
ability of this, ап English invention, worked without the aid of 
batteries, for field forces and fortifications, the military authorities 
have ordered 12 instruments to be brought over for testing purposes. 
We are inforned that the German Government was only made aware of 
this invention six weeks ago, and they have therefore lost no time to 
test the suitability for field army purposes of this instrument, which 
is inexpensive and easily portable. Although this apparatus has been 
in use at the General Post Office and at all the Metropolitan Police 
stations for a number of years, the War Office have not at present 
availed themselves of any opportunity of making similar tests, which 
we understand had been offered to them about two vears ago. 

Stock Exchange.—The Stock Exchange Committee have appointed 
Oct. 1 as a special settling day for Calcutta Tramways Company's 
further issue of 32,268 shares of £5 each, £2. 10s. paid, Nos. 70,001 
to 102,268 ; and County of London and Brush Provincial Electric 
Lighting Company's further issue of 10,000 6 per cent. cumulative 
preference shares of £10 cach. Nos. 60,001 to 70,000. The committee 
have also ordered the undermentioned securities to be quoted in the 
official list: British Insulated Wire Company's further issue of 30,000 
ordinary shares of £5 each, fully paid, Nos. 70,001 to 100,000, and 
20,000 6 per cent. cumulative preference shares of £5 each, fully paid, 
Nos. 89.000 to 100,000 ; Calcutta Tramways Company's further issue 
of 32,208 shares of £5 each, £2. 10s. paid, Nos. 70,001 to 102,268 ; 
and County of London and Brush Provincial Electric Lighting Com- 
pany's further issue of 10,000 6 per cent. cumulative preference shares 
of £10 cach, Nos. 66,001 to 70,000 Application has been made to 
the Stock Exchange Committee to appoint a special settling day in 
Colombo Electric Tramways and Lighting Company’s £120,000 5 per 
cent, first mortgage debenture stock. 
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Prestwich.—The District Council have obtained an extension of 
their electricity order to August, 1903. 


Leatherhead.—We learn that the Leatherhead Electricity Com- 
pany are now in a position to supply current. 


Colwyn Bay.—The Town Council have decided to practically 
double the resources of the electric lighting station. 


Swansea.—The price of electric light during last year worked out 
at an average price of about 54d. per unit to consumers. 


Llanelly. —The electtic light installation is fast approaching com- 
pletion, and a 15 hours’ continuous running trial has been arranged for. 


HulL—The municipal telephone license granted to the city has 
come to hand, and no time will now be lost in making the 
installation. 

Coatbridge.—Mr. Draycott, engineer of the Scottish House-to- 
House Electricity Company, is erecting some new are lamps in 
Whifflet. 

British Insulated Wire Co.— An interim dividend on the ordinary 
shares to June 30, at the rate of 8 per cent. per annum, is announced, 
payable now. 

Darlington.—The Town Council, in General Purposes Committee, 
have decided to advance the salary of Mr. Lunn, their electrical 
engineer, by £50 a year. | 

Maidenhead.— We learn that applications for current have been 
received for some 500 or 400 lights. The light is to be switched on in 
the middle of November. 

Rhyl.— The Urban District Council's electric light works are making 
good progress.. There has been an increase equal to 2,029 8.c. p. lamps 
during the month ending Aug. 14. 

Burton.—The quantity of electric light sold during August 
amounted to 11,847 units, showing an increase of 3,621 units in 
the corresponding month of last year. 


Kilmarnock. — The Town Council intend to ask Prof. Kennedy to 
report as to the best method of supplying the burgh with electric 
power both for lighting and traction purposes. 


Hampton.—The question of dealing with the electric lighting order, 
which will expire next July, has been referred to the Highways and 
Drainage Committee of the Urban District Council. 


Change of Address.—Messrs. F. A. Glover and Co., Limited, 
electrical engineers and contractors, are moving from 97, Queen 
Victoria-street, E.C,, to 10 and 12, Garrick-street, Strand, W.C. 


Moss Side. —The Board of Trade have approved of an additional 
system for the supply of electrical energy by the Manchester Corpora- 
tion for the purposes of the Moss Side Electric Lighting Order, 1897. 


Eichmond (Surrey) —Tho Town Council are askiug the Post. 
master-General to establish a postal telegraph station at the post 
office, Sheen-road, the nearest telegraph station being about a mile 
distant. 

Oban —The Town Council are raising a loan of £20,000 required 
for the electric lighting undertaking at 33 per cent. interest, repayable 
in 30 years by equal annual instalments of principal and interest 
combined. 

Frimley.—A special meeting has been called for Sept. 30 to consider 
the question of applying for powers to supply electricity. We under- 
stand that the Staff College and the Royal Military College will be 
represented. 

Alnwlok.—On Tuesday the staff of the employes recencly engaged 
in putting in the electric light ia Alnwick were entertained to dinner 
in the Market Hotel to mark the successful installation of the new 
lighting in the town. 

Ramsbottom.—The District Council, after discussing the proposed 
installation of an electric light and tramway system ia the district, 
have engaged Mr. Chattwood, electrical engineer, at 3 salary of £250, 
to formulate a scheme. 

Brentwood.—The Urban District Council intend to apply for a 
provisional order to supply electric light and power in their district. 
The Board of Trade is to be asked to fix the maximum time lor holding 
the powers in abeyance. 

Boston. — We understand that the Town Council have applied to 
the Board of Trade to extend their provisional order under the Electric 
Lighting Acts, and that they areopen to negotiate with any company 
that might wish to come in. 

Walsall — А canvass is being made in regard to the proposed exten- 
sion of electric lighting to the Caldmore and Mellish-road districts. 
Sanction has been obtained to the borrowing of £1,325 in respect of 
the proposed economisera and fan. 

Hebburn.—The electricity question is making progress. The 
Northern Counties Company are now wiring business and residential 
premises, while a committee of the District Council have the provision 
of an electric tram service under consideration. 


Bexhill. —The Council have adopted a report of the Electric Light 
Committee recommending that additional buildiags at the works and 
generating station should be designed by the engineer. The buildings 
are to be sufficient for three 500-kw. engines and boilers. 


Personal —We have been asked to note the following marriage: 
on Thursday, 11th inst., at St. Luke's Church, Southport, ҮҮ. Mac- 
intosh, chief assistant electrical engineer iu the Corporation electricity 
department, Keighley, to Miss M. 6. Davies, of Southport. 


Presentation.— The popular assistant engineer of the Yarmouth 
electric lighting station (Mr. W. Denton Parrett) wa3 last Friday 
presented with a handsome marble clock by the min igement and staff 
of the electricity department as а marx of their esteem on the occasion 
of his approaching marriage. 


Cardiff.—The Nationa! Telephone Compeny last week unsuccese- 
fully renewed their application to the Council for consent to lay down 
underground wires in the town, and pointing out tlie advantage of 
having tho proposal carried out now that the electric traction system 
had been inaugurated by the Corporation. 


G. E. C. Football Club.—We have been asked to say that the 
General. Electrice Comp iny's football club will be pleased to arrange 
dates with clubs of other electrical houses for fixtures for the coming 
season. Communications should be addressed to Н, Bowthorpe, 
honorary secretary, 71, Queen Victoria-street, Е.С. 


King's Lynn.— Tue Electrical Engineer in a recent report states that 
since the last meeting applications had been received for 400 additional 
lamps of 8 c.p., or equivalent, and that a large business firm had 
discarded lighting by incandescent gas in favour of the electric light 
The clectric lighting of Exton-road has been agreed to. 


Toddington.—The Council have adopted a report recommending 
the Council sanctioning an application from the Postmaster-General 
to lay telephone pipes in the footways in High-strect, and to adopt 
the surveyor's suggestion to require the Post Olfice authorities to 
reinstate the paths to the extent of Qin. on either side in addition to 
the trench. 


Scarborough. The Municipal Telephones Sub-Committee of the 
Town Council have accepted the draft license which the Postmaster- 
General has sent down, and an expert has been instructed to prepare 
details upon which tenders could be obtained and application made to 
the Local Government Board. Before asking for tenders, however, 
the matter wi'l come before the full committee. 


Spain.—The '//uceta de Madrid contains a Royal Order authorising 
the Minister of Marine to contract with the Sociedad general gallega 
de Electricidad, owner of the waterfall of La Fervenza, for the supply 
of electric energy, and for the acquisition and utilisation of electric 
motors with ali their accessories, in substitution of some of the steam 
motors at present existing in the Arsenal of Ferrol.—Bourd of Trade 
Journal, 

Dewsbury.—We learn that Mr. А. P. Dryburgh, of Swansea, is 
the selected candidate for the lately advertised post of chief assistant. 
There were 84 applicants. The Dewsbury and District Infirmary is 
to be lighted with electricity. Mr. Campion, the borough electrical 
engineer, estiniates the cost at £250. Mr. S. Mitchell has promised 
to present a Rontgen-ray apparatus. The matter will come up for 
consideration next month. 


Devonport.—Steps аге being taken to oppose an application of the 
Provincial Electriu Supply and Traction Company to the Board of 
Trade for a provisions] order authorising the supply of electricity for 
public and private purposes in Stonehouse. It has been decided to 
extend the electric light mains from Albert-road to St. James’s Church, 
Keyham. The question of lighting Stonchousz Gate Bridge has been 
referred back to committee. : 


Whitehaven.—At the last meeting of the Town Council the 
Deputy-Mayor, in moving the confirmation of the minutes of the 
Water and Lighting Committee, complimented the electrical engineer 
on the completion without mishap of the turnover to the higher 
voltage. The vommittee have instructed the engineer to prepare a 
report upon the charges for current supplied for lighting purposes with 
a view to a reduction being made. 


Amalgamation.—The Electrical Company, Limited, of 122 and 
124, Charing Cross-road, and the Allgemeine Electric Company, of 
25, Victoria-street, London, have amalgamated, and the joint business 
will be conducted under the name of the Electrical Company, 
Limited. Mr. Hadley, formerly manager of the Allgemeine Electric 
Company, has been appointed joint general manager of the. Electrical 
Company, and will conduct the central-station and tramway business 
both at home and abroad. 


Ashton-under-Lyne.—-At the last meeting of the Town Council it 
was stated that during the last morth, owing to the utilisation of the 
destructor and new condenser, tlie consumption of coal had been 
reduced from 120 to 80 tons. The price of current supplied to the 
Corporation tramways has been fixed at 14d. per unit. The question 
of fixing mechanieal stokers to the boilers has been referred to the 
Works Sub-Committee for consideration and to report with the view 
to minimising the emission of smoke from the electricity station. 


Post Office Telephone.—The work of laying the underground 
telephone in the City area is practically finished, Croydon and 
Redhill being the boundary in the south, Enfield in the north, Rom- 
ford in the east, and Hounslow in the west. The original estimate of 
£2,000,000 will probably be doubled. In central London over 160 
miles of trenches have ben excavated ; 60) miles of ducts and pipes 
laid ; and in the pipes, again, cables representing some 70,000 miles 
of wire placed. Already over 4,000 customers have been secured in 
the completed areas. 


Dartmouth. — We understand that in all probability the public 
electric lighting of the borough will be ready by the middle of 
October. The are lamps will be placed in position immediately. 
Most of the work of laying the public lighting mains has been done, 
only about a quarter remaining to be completed. This comprises the 
southern end of the town. A number of private installations have 
been carried out, and great progress made with the plant and works 
at Sandquay. The lighting of the new hospital for the naval cadets 
is almost complete. 


Sandgate.—The delay of the British Electric Traction Company 
in signing their agreement with the Folkestone Electrie Supply 
Company was discussed at the list meeting of the Urban District 
Council. А letter was read which had been received from Mr. 


| Hesketa, the Folkestone company’s engineer, stating that it was 


impossible to supply apy more consumers until a larger cable was laid 
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down. The Chairman emphasised his remark that delay did not | Sunderland.—A special meeting of the Town Council will shortly 


arise with the Council, and it suggested that unless the companies 
completed the agreement promptly, the Council's consent should be 
withheld. 

Walton (Surrey).—The Urban District Council have allowed the 
Weybridge Electric Lighting Company to lay over a mile of cable to 
supply residents of Walton, subject to an agreement being entered 
into to hand over the cables to the Council (at cost price, we under- 
stand) if required (or to the company to whom the Council transferred 
their order), and that the company will not oppose the Council's appli- 
cation for an order. A committee has been appointed to deal with 
the question of applying fora provisional order, etc. А motion that 
the refuse destructor scheme be referred to the same committee has 
been deferred for the present. 


Taunton.-—Tho Town Council have entered into an agreement by 
which the Council pay the National Free Wiring Company 11 per 
cent. per annum on the oost of the unpurchased installations, which at 
present stand at £2,119 1s. 10d., in lieu of the present опата of 
ld. per unit with a minimum of 1s& per annum per 8-c.p. lamp 
installed. This will make an annual payment to the company of 
£232. 28., and will, taking the last year's supply of current to free- 
wired consumers, е а payment to the company of 1°37 per unit. 
The amounts payable to the Company for the years 1900 and 1901 
respectively were £245 18s. 2d. and £255. 15s. 4d., and the com- 
pany's claim ın respect of these years will be settled on the same 

8. 


Edmonton.—At the last meeting of the District Council the Electric 
Lighting Committee recommended that the Council invite three 
electrical engineers to submit reports and estimates of the cost of 
schemes for carrying out the electric lighting order of the Council: 
(1)for generating station and generating plant, and (2)for electric 
mains and distribution ; and also an estimate of annual expenses and 
revenue, Also that the North Metropolitan Electric Power Supply 
Company be invited to submit their terms : (1) for supplying electric 
energy in bulk and (2) for supply and distribution complete for all 
purposes. The report was amended to the effect that others besides 
the North Metropolitan Company should be invited to tender, and 
was then adopted. 


Stonehaven.—A communication was read at the last meeting of 
the Town Council from Messrs. Barlow and Young, electrical engineers, 
London, as to the terms on which they would undertake to supply 
Stonehaven with electric light. The terms are: (1) all electricity 
used in the ares controlled by the Council to be taken from their 
service ; (2) the rate per unit at which the Council would be supplied 
for street-lighting purposes to be 4d., and the rate at which the 
publie would be supplied to be 6d.; (5) the complete undertaking to 
be carried out by the engineers, the Council giving all moral support 
possibie ; (4) the Council to have first option of purchasing the under- 
taking at the end of 12 years from the completion of the lighting at 
valuation. On the motion of the chairman, the communication was 
remitted to the Lighting Committee. 


Southport. —The Council have resolved to rescind a former resolu- 
tion, and have decided that in lieu thereof the easterly side of Lord- 
street, from St. George's-place to Portland.street, be illuminated by 
means of 3,875 lamps, and that the electrical engineer be instructed 
to proceed with the installation forthwith. The chairman and vice- 
chairman of the Electricity Committee and the electrical engineer 
have been empowered to control the installation and to regulate the 
times at which such installation or part thereof be used. The elec- 
trical engineer considers that from March 31 to Oct. 1 in each year the 
whole installation could be worked at 2d. per unit without interfering 
with the supply of the ordinary consumers. During the winter months 
it could be worked any evening after nine o'clock, on Christmas Day, 
New Year's Day, or on bank holidays at the same price. 


Brighton.—The forthcoming electrical exhibition at the Brighton 
Aquarium promises, according to the Sussee Duily News, to be a great 
Success in every way. The entire main corridor of the institution will 
be occupied, all the available space, covering some 5,000 square feet, 
having, in fact, been let. Altogether some 28 or 29 firms have taken 
spaces, and these represent the leading electrical firms throughout the 
country. The exhibition, as at present contemplated, will begin on 
Oct. 4 and terminate on the 18th of that month. The stalls will 
practically occupy the whole of the Aquarium, but will allow a fair 
margin for promenaders between each tent and stall. Mr. Christie, 
of the Brighton Corporation electricity works, is very busy in connec- 
tien with the contemplated display, which will comprise the latest 
and most up-to-date collection of electric lighting and decorative 
fittings, heating, cooking, and ventilating apparatus, electric motors, 
domestic machinery of all descriptions, incandescent lamps, glass- 
blowing, meters, and electrical medical apparatus. The firms exhibit- 
ing include Messrs. Adams Bros., Brighton ; British Insulated Wire 
Company, Prescot; Babcock and Wilcox, Renfrew and London; 
Bruce Peebles and Co., Edinburgh; Dowsing and Co., London; 
Dolter Electrical Traction Company, Limited, London ; Fife- 
man, King's road, Brighton; J. Н. Galliers, Brighton ; 
Hignett and Co., Brighton ; J. H. Holmes and Co., Newcastle and 
London ; Incandescent Electric Lamp Company, Limited, London ; 
Sir Hiram Maxim Electrical and Engineering Company, Limited, 
London; Merryatt and Place, London; Page and Miles, Limited, 
Brighton ; Reason Manufacturing Company, Brighton; Reed and 
Bons, Brighton; Simplex Conduit Company, London; Veritys, 
Limited, ndon; Wood and Co., London; Waterhouse and Co., 
London ; and Waghorn and Co., London. Dr. Draper, chief of the 
Brighton Technical Institute, will exhibit scientific apparatus and 
models by the students of the school of which he has the charge. 
Our contemporary states it will be seen that the leading firms in the 
electrical trade throughout the country will be represented at the 
exhibition, which should prove a success from every point of view. 


be held to consider а recommendation of the Electricity Committee to 
expend £74,000 to enable the Corporation to supply shipyards and 
other works on the Wear with electric power. Satisfactory negotia- 
tions are in progress with six large works in the borough, besides a 
large number of smaller firms. The ру has been hitherto by low- 
pressure direct current, but Mr. J. F. C. Snell, electrical engineer, in & 
report (referred to in our issue of May 30) suggested that the system in 
future should be by the three-phase high-tension current, generated at 
а pressure of 5,500 volts at а frequency of 50. "The current so gene- 
rated at Hylton road would be transmitted by high-tension cables to 
certain sub-stations, at which there would be motor-driven generators, 
the motors being supplied from the high-tension mains, and in turn 
driving low-tension generators of the same pressure as the present 
general supply. We understand that the Board of Trade are inclined 
to sanction the scheme The estimate for carrying out the seheme is 
follows : two 300-kw. three-phase generators, two 700-kw. three-phase 
steam generators, three Lancashire boilers, high-tension switchboard, 
and eable connections, £27,920; Monkwearmouth sub-station—two 
275-kw. motor-generators, battery, switchboards, land, and buildings, 
£7,975 ; South Docks sub-station—two 250-kw. motor-gencrators, one 
500-k w. motor-generator, and building, £6,820 ; Hendon sub-station— 
two250-kw.motor-generators, switehboards, land, and buildings, £5, 170; 
Pallion sub-station, two 250-kw. motor-generators, switchboards, and 
buildings, £4,455 ; high-tension transmission mains, £18,308—total, 
£70,648. It will be necessary sooner or later to lay additional low- 
tension mains, estimated at £5,000, making a grand total of £73,648. 
As the first requirements will be at the South Docks and Monk wear- 
mouth, Mr. Snell states that it will only be necessary to instal the 
following plant: at Hylton-road station, one 700-kw. steam three- 
hase generator, two 300-kw. three-phase generators, one Lancashire 
boiler, high-tension switchboard, etc., £11,000 ; South Docks station, 
two 250-kw. motor-generators, switchboards, buildings, etc., £9,800 ; 
Monk wearmouth sub-station, two motor-generators, switchboards, etc., 
£9,835 —total, £30,335. The estimate for 1903-4 shows an output of 
3,610,000 units. The cost is put down at £19,045, and the revenue 
£35,575, leaving a gross profit of £16,530, and after paying sinkin 
fund and interest, amounting to £15,000, there is a net balance o 
£1,530. The North-Eastern Marine Engineering Works have already 
applied for power, and will require about 600,000 units per annum. 


The scale of charges proposed to be made applicable to consumers for 


motor purposes ranges from 23d. per unit for 500 units up to 184. for 
100,000 units and over per quarter. 


Heckmondwike.—It is now about 10 months since the Heek- 
mondwike electricity works were opened, and during that time they 
have worked most successfully. The original capacity of the works 
was 180 kw., and enough energy was generated to supply 6,000 8 c.p. 
lights. When the works were opened 4,700 of these had been applied 
for, and at present the whole of the amount available is being used. 
The demens has been excellent, and although the tradesmen are still 
holding back somewhat, a good demand has accrued from private 
houses and offices. When the British Electric Traction Company 
obtained powers for the laying of the lines through the Spen 
Valley they approached the  Heckmondwike Council on the 
subject of supplying electricity, and terms have now been 
arranged. Although the Council are under promise not to 
divulge either the amount or the price, the Reporter understands 
that the latter is quite favourable to the District Council. The 
extension of the works, which is now rapidly nearing completion 
will be available both for supplying energy for traction purposes and 
also for lighting. The proposed extension will provide for 200 addi- 
tional kilowatts. The Gouneil will be enabled by the new plant to 
supply an additional 6,000 8.c.p. lamps, while there is still room in 
the works for another engine and generator. The amount borrowed 
for the extension has been £6,500. The working of the original 
plant so far has been most successful, and it is confidently anticipated 
that the works will be run at a profit during the year commencing 
in December next. There are at present four firms engaged in the 
installation of the new machinery. Messrs. Dick, Kerr, and 
Co., Preston, are busy with the erection of a 260-h.p. engine 
to run a large generator, which із being put in by Messrs. James 
Howden and Co., of Glasgow. A condensing plant of 500 h.p. has 
been entrusted to Messrs. Worthington, of Lancaster, while the water- 
cooling tower is being erected by Crebbin and Co., of Bradford. It 
is expected that the whole of the work will be completed in a few 
days' time, and the Council will then be in perfect readiness to supply 
the traction company with energy. The switchboards have been 
fixed, and the wires only need coupling up to the tramways. The 
existing plant and the new ome are to be made interchangeable, so 
that in case of any mishap either of them may be used for lighting or 
traction aa as required. There will be no necessity for the 
laying of cables in connection with the supply of energy to the trams, 
as the Council will only have to take the energy as far as the end of 
Bath-road, the distance served by them being of such a length that 
the same voltage can be maintained throughout the entire length 
without feeders being introduced. 


ZZ —— . 


PROVISIONAL PATENTS, 1902. 


SEPT. 8. 

19643. Improvements in electrical switohes, junction boxes, 
and the like. George William Johnson, 47, Lincoln's-inn- 
fields, London. (Voigt and Haeffner, Germany.) 

19647. Improvements in electric elevator rope gear. George 
Mackie Bremner, 25, Coleman-street, London. 
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19658. Improvements in and connected with ammeters and 
voltmeters. Francis Henry Nalder and Nalder Bros. and 
Thompson, Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

19655. Improvements in alternating-ourrent meters. Albin 
May, 18, Southampton-buildings, Chancery-lane, London. 


SEPT. 9. 

19678. Improvements in electrieal switches. Harry Nunns, 40, 
South-parade, Halifax. 

19688. Improvements in the carbon-feeding and arcing 
mechanism of electric arc lamps. Veritys, Limited, and 
William Reginald Ridings, 11, Burlington-chambers, New- 
street, Birmingham. 

19689. Improvements in the carbon-feeding mechanism of 
electric aro lamps. Veritys, Limited, and William 
Reginald Ridings, 11, Burlington-chambers, New-street, 
Birmingbam. 

19713. Improvement in the composition of electrolytes for the 
formation of accumulator plates. Eduard Sandhagen 
and Joseph Lürgen, 81, High Holborn, London. (Complete 
specification. ) 

SEPT. 10, 

19927. Improvements іп surface-contact electric traction 
systems. The Dolter Electric Traction, Limited, 46, 

Lincoln’s-inn-fields, London. (Henri Dolter, France.) 


Serr 11. 

19838. An improved trolley wire clamp of the kind commonly 
known as “come along” clamps. Joseph Wilkinson, 
Gough-chambers, Savile-street. Hull. 

19839. Improvements in mechanical shunting pointe used in 
overhead trolley wire for electric tramways. Henry 
Brecknell, Edward May Munro, and Hugh Innes Rogers, 
Thrissell-street, Bristol. 

19842. Improvements in electrical switches. William Allan 
Macfarlane, 154, St. Vincent-stceot, Glasgow. 

19849. An improved automatic suspension and electrical 
contact appliance for apparatus requiring to be 
raised and lowered. John Stevenson, jun., 5, Durham- 
road, Portobello. 

19654. A guard wire for preventing tramway trolley wires 
from falling to earth when broken. Samuel Simpson, 
21, Clayton-street, Blackburn. 

19860. Improved primary battery. William Clapham and Albert 
Clapham, 289, Kirkstall-road, Leeds. 

19881. Improvements in and relating to electric tramways 
and railways, Harry Jackson, Avondale, Hill-avenue, 
Worcester. 

19884. Improvements in or relating to telephone systems and 
apparatus therefor. Albert Smith de Vau and Charles 
Auth, 111, Hatton-garden, London. 

19891. Improvements in eleetrical contrivances for com- 
municating with passing trains. Ernest William Gover, 
8, Quality-court, Chancery-lane, London. (Edward Charles 
Buck and Harry Eustace Alfred Thatcher, Transvaal.) 

19901. Improved apparatus for converting variations in the 
intensity of an olectrio ourrent into variations in 
the intensity of light. Christian Hulsmeyer, 322, High 
Holborn, London. (Complete specification.) 

19903. Improvements in mothods of insulating multiple- 
branched cables at the points of branching and ends. 
Georg Zapf, 6, Lord-street, Liverpool. 

19911. Improvements in and relating to the magnetic 
separation of ore. William Kennedy-Laurie Dickson, 
18, Southampton-buildings, Chancery-lane, London. 


SEPT. 12 

19033. Improvements in electric igniting means for explosive 
engines. Charles Augustus Wilkinson, Fife House, 
Kingston-on-Thames. 

19938. Improvements in electrically or magnetically-operated 
door bells. Charles Kenyon, 62, Market-strect, Manchester. 

199529. Improvements in safety automatic differential speed 
governors for electrical tramcars and the like. 
David Maxwell, 41, Reform-street, Dundee. 

19967. An improvement in an olectro deposit of zinc. 
William Arthur Thoms and James Ernest Green, 8, Regent- 
street, London. 

19085. Improvements іп electricity meters. Тһе British 
Thomson-Houston Company, Limited, and Frank Holden, 
85, Cannon.street, London. 

19991. {Improvements in and relating to alternating-current 
eleotrio machines. John Mannheim, 18, Southampton- 
buildings, Chancery-lane, London. 

10999. Improvements in secondary battery elements and in 
the process of producing same. Lothar Fiedler and 
Gerhard Puchmiüller, 77, Chancery-lane, London. 

20003. Improvements in or relating to electric arc lamps. 
Alfred Julius Boult, 111, Hatton-garden, London. (Alfred 
Kunze, Germany.) (Coniplete specitication.) 


SEPT. 13. 


200246. Improvements in trolley-wire holders for electric 
tramways and railways. Percy Redford, 70, Market- 
street, Manchester. 


20025. An improved adjustable bracket for gas, oil, electric, 
candle, and other lamps or lights. Robert William 
Young, 30, Park-row, Leeds. 


20054. Improvements in junction frogs and trolley heads for 
use on the overhead system of electric tramoars. 
David Blythe Foster, 39, Stratford-street, Leeds. 


20074. Improvements in electric arc lamps. Luis Wirtz and 
9 Hamilton-Adams, 4, South- street, Finsbury, 
London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 2. 


1901. 
18169. SearchligLts or projectors for naval and military 


purposes. Crompton and Co., Limited, Crompton, 
Hodgson, and Ewart. 
18346. Recording apparatus for electrical currents. 


Jieg. uberg. 

18417. P.astic compositions applicable as electric insulating 
and acid-proof materials and for manufacturing 
various articles. Abrey. 

19314. Electric coupling. Elizabeth Kinross Murphy, Adminis- 
tratrix of the late Walter John Murphy. 

21362. Sccondary batteries. Oppermann. 

22223. Electric igniter for internal-combustion engines. 
Manguin ont Martin. 

22298. Elcctro-dynamio traction. Lake (Dulait, Rosenfeld, and 
Zelo nay.) 

22647. Eloctric motor control systems. 
Houston Company, Limited. (Potter.) 

22658. Controlling apparatus for electrically - propelled 
trains. «e Kando. 

26487. Carbide olectrodes for arc lampe and process of 
manufacturing same.  Hopfelt. 


1902. 


1680. Punching registers especially adapted for use in 
connection with fire-alarms and police telegraph 
systems.  Berst. 

3622, Device for cleaning and polishing electrical collectors, 
Küppers. 

56181. Electric switohes especially applicable for use in 
connection with wireless telegraphy. Cervera. (Baviera.) 
(Date claimed under Patents Rule 19, March 6. 1902.) 

7150. Methods of forming coils for electrical apparatus. 
Biitish Thomson-Houston Company, Limited. (Lundskog.) 

7161. Electric are lamps and induction coils. British Thomson- 
Houston Company, Limited. (Fish.) 

8389. Electric clock winding mechanism. Tuerk. 

11075. Electric switches. British Thomson-Houston Company, 
Limited. (Hewleit.) 

11078. Electric are lamps. 
Limited. (Fish.) 

14538. Apparatus for measuring phase differenoes on electric 
alternating - ourrent circuits. Grammont. (Date 
applied for under International Convention, Dec. 20, 1901.) 

14547. Eleotrical measuring instruments. Weston. 

14781. Process and apparatus for subjecting gases to high- 
tension electrical discharges. Mills. (Atmospheric 
Products Company.) 

15784. Thermo-electric couples and generators. Thwing. 

16117. Attaching pole-pieces or shoes to the castings of 
dynamo-electric machines ог electric motors. 
Ransford. (Deutsche Elektrizitits Werke zu Aachen— 
Garbe, Lahmeyer, und Co.—Aktiengesellschaft. ) 

16819. Device for adjusting the length of and taking up the 
slack in olectric lamp cords and the like. Marks, 
(Crescent Novelty Company.) 


British Thomson. 


British Thomson-Houston Company, 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. paid, Last price, 
Commercial and Industrial,— £ £ 
Alliance Electrical Co., 5 percent. Cum. Pref., Nos. 1-70,000 1 4-3 
Aron Electricity Meter, xe Cum. Pref. Shares, 1-125,000 1 H1 
— ary 1-145,000 анан CI ews 1 1/16-5/16 
British Insulated Wire, Ord., 1:70,000.................... 5 74-73 
— per cent. Cum. Pref., 1-40,000 .................. 5. E 
——— 5 per cent. Mortgage Debentures ................ 100 .. 101-104 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 .. 8105 
—— 4 per cent. Mortgage Debenture Stock 00 . 105-1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751.... 2 . 2-14 
— Non. Cum., 6 per cent. Pref. .................... 2 185 
44 per cent. Ist Debenture Stock ................ 100 .. 100-1 
— 44 ре cent. 2nd Debenture Stock ................ 100 93-98 
Callender's Cable, Ређепіцгев............................ 8 А 199-09 
b per cent, ... 5 
Crompton and Co 3 e 
= 9 per cent. Бебепйїгөз.......................... 100 ] 101-106 p, 


432 THE ELECTRICAL ENGINEER, SEPTEMBER 19, 1902. 


Name. a Last price. Name. gros Last price. 
Edison and Swan United, A” Shares, 1-99 211. ^o - des 
* A" Shares, O1-017,139 ........ 5 . 10 Electric Lighting and Supply. £ £ 
5 per cent. Debenturee s 100 .. 76.83 Blackheath & Greenwich District Ord 1,201-101,200.. 1 1185 
4 per cent. Deb. Stock, Кей. ...... * 100 .. 74.78 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 . . 10» 
Electric Construction, Limited, Nos. 1 to 112, 100 2 . We Bournemouth and Poole, Ordinar hg... 10 .. 1215 
7 per cent. Cumulative Pref. .................... 2 25 44 per cent. Cum. Рге!........................... 10 .. 01. 91 
4 per cent Perp. lst Mort. Deb. ................ 100 .. -102 Debenture Stock, Red. .......................... 10 .. 1011 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 101 Brompton and Kensington, Ordinary ................. .. 5 . 104-103 
| 4 per cent. lst Mort, Deb. Stock. ................ 100 .. 100-10 7 per cent. Preference . . . .. . . 3 $ . 104,102 
W. T. Henley's Telegraph Works, Ordinary .............. 5 . 16-17 Calcutta Electric Su 17 Gorp: , Ordinary, Nos. 1-20,000.... 5 .. 8 
4) per cent. Ргеќегепсе.......................... 5 . 5151 Nos. 20,001-50,000 .............................. 5 .. 7-8 
44 per cent. Debentures, %%%%%%ͤ;; ᷑ ды. 100 .. 1091135 Cambridge Electric Supply Company, Ltd., £10 Ord. im 8 е n 
| P Vorks ...... к : т , , M Scusa is 
Ed Do AAA EE MET MELLE ш 
Parker, Thos., Limited, Ordinary .............. ense 10 .. 144-154 Charing Cross and Згап@й................................ 5... 93 
Télegraph Construction and Maintenance ................ 12 -4] Nos. 50,001-70,000 .............................. 9 .. 8-9 
5 per cent. Bonds .............................. 100 192-105 44 per cent. Cum. Pref. . . . . . . . . РОХ 5 . 54% 
" City гиши M p.c. unt Pref. Я 1-40,000 i 90 ps 105 > 
per cent. Debenture Stock, . (Prov. Certs.).. a 
Electric Tramways.— f Chelsea Electricity Supply FFF TA B- us 54-52 
Anglo-Argentine, 1-260,007 ............ ................. 5 .. 444 44 per cent. Debentures ........................ 100 .. 109.112 
"Bennanent 6 per cent. Debenture Stock, 1888.... 100 .. 125-1 City of London, Ordinary............... sees 10 .. 9-10 
Blackpool and Fleetwood Ттатгол4а...................... 10 .. 15-14 6 per cent. Cumulative Pref. .................... 10 12-1 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5... 34-4 5 per cent. Debenture Stock... . . 
5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 .. 44-5 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 100 103-106 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 105-106 County of London and Brush Provincial, Ordinary........ . 08 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 7-74 6 per cent. Cum. Prei . 10 114-1 
Non.Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 .. 99 44 per cent. Debentures Prov. Certs. All Rd. 100 .. 110-11 
— —— 4 per cent. lst Mt. Debs., Nos. 1-5,250, of C40 ench 40 . 105-105 p.c Edmundsons' Electricity Corporation, Ordinary,1-17,400.. 5 .. 664 
British Electric Traction, Ord. 1-300,000 & 60, 001-90, 000. 10 .. 124-13) 6 per vent. Cum. Pref. ......................-+5+ 5 
6 per cent. Cm. Pf., 30 001-60,000 ................ 10 .. 124-123 44 per cent. First Mort. Deb... 100 .. 107-110 
5 per cent. Perpetual bebenture Stock ...... ... 100 .. 125.128 Electric Lt.& Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20,000 5 .. 44-42 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 .. 1816 er cent. Debenture Stock, Red. .............. 100 99-102 
& A" 6 per cent. Cm. Pf., 1-40,000 .............. d. 54 Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 
“В” 6 per cent. Cm. Pf., 1-27,500 .............. 5 5 4 per cent. First Deb Stock, Red. .............. 100 102-1 
sb per cent. Deb. Stock, Red. .................... 100 .. 104-107 Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 7-8 
— Prov. Cert., all paid ............................ 100 .. 97-100 Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 .. 1 815 
Cape Electric Tram ways, Nos. 1.400. 000. l . 24-24 4 per cent. Debenture Stock, Кед. .............. à 101-1 
Clty of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 43-51 Kensington and Knightsbridge and Notting Hill ........ 100 105-108 
4 per cent. lst Mortgage Debentures ............ 100 .. 101104 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 94-104 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 13-14 London Electric, Ordinary ................ Cubes ir ud 5 12-24 
5 per cent. Cum. Pref. .......................... 10 .. 11-142 6 per cent. Fre...... 5 .. M 
Debentures: co . use creer e 100 .. 9699 4 per cent. Ist Mortgage Debenture Stock, Red... 100 .. 96- 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 11-124 Metropolitan, Ordinary . . enn nnne 10 15-16 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 144-154 44 per cent. First Mortgage Debenture Stock .... 100 .. 110-115 
per cent. Mort. Debs., 1-5,000, Red. .......... 100 .. -99 3) per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
Imperial T ways, Огйїпагу............................ all .. 22-224 Newcastle-upon-Tyne Electric Supply, Ordinary.......... А 9-94 
——— 6 per cent. Cum. Prei dumis it idis all . 314415) Preference отам 4 .. 64 
44 per cent. Deb. Stock .......... DOTEM 100 .. 112114 Notting Hill Electric Lighting .......................... 10 134-1 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. Oriental, id... ³ðAA ОЕ е нева 1 — 
Cum. Pref., Nos. 30,001-60,000 ....................... 5 41-43 xd £5 Shares Loco eaa cr 8 5 as 7-74 
Kidderminster and District Lighting and Traction, Pref... 5 . 34-4 £44, Shares, New .............................. 44 .. 64-63 
London United Trys. (1901),5 per cent. Cum. Pref. ) Within (10 . 114-12 Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 5 .. 5-6 
m ys 1 ; 1-82, 5. 2, 81-01 = 4 per cent. Debenture Stockckk knn 100 97-100 
4 per cent. lat Mt. Db. Stock, Red .............. 100 .. 108-110 River Plate Electric Light and Traction, Deb. 100 .. 70-75 
» T Prov. Crte. ................ 50 82-84 Royal Electrical Company of Montreal, 44 per cent. Firat 
New General Traction, Ordinary ........................ 5 2-3 Shares Mortgage Debenture s 100 .. 105105 
—— — 6 per cent. Cum. Prei. „ 10 .. 3-4 Smithtield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 5 .. ny 
sb per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 .. 93-98 4 per cent. Debenture Stock .................... 100 .. - 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 105-101 South London, Ordinary .............. . 6". us 24-3 
——— 5 per cent. Cum. Pref. .......................... 10 .. 114-12 St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 15-16 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 .. 101105 7 per cent. Frei. 5 .. 99180 
Potteries Electric Traction, inary, 26,667-40,000 ...... 10 1815 34 per cent. Deo 100 - 
— 5 per cent. Cum. Pref., 1-20, 00% ................ 10. 10-11 Westminster, Ordinar jj cece ceeeeeeeeees 5 . 1112 
— per cent. Deben dE анн EAE шы шуын 100 .. 108-111 —— — 5 per cent. Cum. Pref., 110,101-138,241 .......... 25 .. 6 64 
South Lancashire Electric on an wer Company — : 
— £250,000 Ordinary .............................. T 1 Eleetrie Railways.— 
B; 6 per cent. Preference ................ is MAE. Central London, Ordinary... . .. . ... ... ... .. .. ... . KO .. 102106 
5 2 с" аас ш a per cent. Pref. ...............................- v 
_——— £500,000 44 per cent. Debenture Stack 70 p.c. 70 p.c : 30 5 b took deterred c " не 1510 100 ч 105-106 
p.c. De v. 8c erts., fully P» Vs 
* Telephones.— City and South London, Consolidated Ordinary 100 .. 72-74 
National Telephone, Preferred .......... .. "mE 100 .. 93.95 4 per cent. Debenture Stock .................... 100 .. 115-118 
: Deferred Stock .............. eren 100 55-57? 5 per cent. Pref. Stock '91 ...................... 100 .. 128-131 
——— 6 per cent. Cum. First Prel .................... 10 .. 12-13 "T Уз 35 7 8 100 .. 126-129 
b per cent. Cum. Second Pref. .................. 10 . 1112 — „ » „ III. 100 .. 121125 
—— 5 рег cent. Non. Cum. Third Pref . ........... 55 s 4i 5 Liverpool Overhead, 5 per cent. Pref. .................... — .. 13-134 
—— By рет cent. Deb. Stock, Red.. 100 95 Ordinary, 1-50, O 00ö— ...... — 181 
LLL § par cent. Deh Stock, Redl. 100 102-106 4 per cent. сүв Debentures, Red., 1-1,700 .. — 102-104 
Orient! Telephone and Wlentrio Су many i t 1 &-1 Waterloo and City, inary шасы асте: Ка лд Жа ee a асе эсе ӨЗӘ 100 90-93 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
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Traflic Returns for | Increase or ,Miles of Accounts for a | 
Line. | week | decrease. dier ack и oe 
: Receipts per car 
Ending 1902. 1901. - Week Current 1901. 1900. | Ending Total ' Passengers | Car miles | Pas- | Car Mile of mile. 
| year. ^ receipts carried. run. s' nger; mile. | track. 
— —e—— | — ———R SS c EID C RE E ELE eee 
Aberd Co ti Sept. 15 | 1,087 Өз! | NT | T 42:9 | 19} 174 May 31 | 57,931 | 9,099,715 793,641 098 1500 1,970 x 
rdeen rporation........-- Cpe. 544 Е 37 ay , , , , ‚н 614 
Birmingham "ramways MN „ 13; 5,089 | 4812 + 277 +1286 6. — — — — — — — — — 
Birkenliead Corporation == | — — A = 224 — — — 1,140,000 — — — — 
Zlackburn Corporation „ 12 903 303 ; + 95 + 3,742 | 24 -— — ,064 — 738,557 — |11:86 — — 
3ackpool Corporation ta 11 2,123 | 1,950 T 235 — 305 164 — Mar. 51 741,818 5,209,190 753,563 — — — — 
Blackpool-Fleetwood Tramways) „, 15 1,495 | 1,234 + 201 — 572 164 — Dec. 51 31,391 | 1,902,692 569,827 396 1320 1,900 | 7:25 
Bolton Corporation ............ „ TQ 1,731 1,464 m 267 + 4,759 | 32 — 77,274 | 15,828,955 | 1,705,580 117 1080 2,420 — 
Bradford Corporation .......... „ 7| $692 | 1,191 +2501 07,794 | tl — Mar. 51 70,215 | -- 1,530,531 — |1100! 1150 757 
Bristol Tramways Company ....| , 12. 5,180 4,011 | +1,169 — 514 49 Dec. 31.210,112 | 36,714,906 | 5,462,039 1:37 | 925! 4,080 | 6:31 
Carlisle Tramways Company. , 15 201 13 + 10 + 435 — — „ 31 39,075 2,010,873 325,044, 105 | 646, — 465 
Central London Railway........ „ 15 6,137 5,658 + 479 + 5.79% 12 12 „ 31 335,085 | 41,188,382 1, 243,750 4 | 1:88 64293 27,925 34 89 
City and South London Railway  ,, 14! 3,029 | 1,836 41.195 +10,154 124 94 „ 31 62.6010: 7,008,842a 1,253,730 215 — 9,010 — 
Cork E. T. and L. Company i) „ 11 90? 524 + 585 + $743 | 15 13°69 — 23,921 5,714,325 855,332 100 | 6771, 1,590 — 
Dawan 1 pem e F je u \ 74 55 Mar. 31 10,470 2,114,983 217,891 | 119 |11:55 | 1,398 | 1256 
Dover Corporation ............ „ 13 2 270 + 10 + 155 43 — „ 31 11,864 2,905,823 210,555 0979 1053 2,650 | 9:65 
Dublin & ucan Bee Railway, , 12 А 385 " 5 У 112 - 52h; 6% 62 Dec. 51 5,558 362,484 101,464 (368 |1320 823 | 808 
ublin U. T., electric cars...... ‚ә Bj 20$ Y Es | 
Dublin S. District, Electric ...., , 12 | 1,016 98 + 48 50 | 46 46 „ 31 246,255 | 45,813,734 | 6,670,000 129 | 889 — 571 
Dundee City Tramways ........ » 10 525 693 + 130! - 138 | 22 — May 15 26,058 6,395,412 416,550 098 140 | 1,180 — 
G w Corporation .......... „ 15 15,700 15,706 - 6 — | 101 95 „ 31 582,146e | 155,235,278 '11,935,002 |090 | 11:71 5,597 751 
Halifax Corporation...... oboe „ 10 1,439 1,201 + 22) + 2,007 271 18 Mar. 531, 53,969 | 15,175,923 | 1,003,764 1:00 , 124 1,960 997 
Huddersfield Corporation ...... „ 135 1.175 ооз + 222 — — we x „ Ol 49,011 7,624,865 | 1,001,033 154 |117 — 15-90 
ull Corporation, E. S „ 15, 1789 | 1,657 + 132 %% 19 — 94)  ,, 31 72531 | 17,264,013 | 1,647,026 |100 |1054) — | 472 
iverpool Corporation.......... „ 6110675 | 9,831 | + 912 428,10 | 95 18 Dec. 31 87,707 | 21,065,999 ' 2,218,695 1111 | 949 5,004 | 597 
Liverpool Overhead Railway....| s 14 1,522 | 1,607 - 35 - 1,148 151 154 June 50 69,152 8,426,976 787,00100 — 2107 — 1891 
Newcastle-on-Tyne Corporation — | C is х5 56 = = "a = з m — | — — — 
Portsmouth Corporation 5 duos i 1125 1,072 + 780 ES СЙ 04 = Ma 2 um 8 — — — — — 
Sheffield Corporation " 123 : Е == ar. 25 191,957 | 49,176,631 | 5,791,995 |093 |1201 4,14 
Southampton Corporation ...... „ HH, 1,199 %9 + 20 — | 11 = „ 51 28,975 | 4,761,149 696,159 , 1*5 | 995 2630 = 
Sunderland Corporation ........ E 1,195 + 128 — 19 17 „ SL 57,507 15,559,808 | 1,170,207 191 11.75 5,580 6:31 


* Includes maintenance of permanent way aud proportion of profits paid to the tramway companies for term of unexpired lease. 


h Half-year's figures. c Include rail aud tram, d Total receipts. e Electric traction only. а Train mile. 


ғ Including one section of horse traction. 


— = — — — —-——. — — — —ꝑ—ö4éää — — 
5 — — — —ÓÀ — 
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NOTES. 


The Finsen Light.— The Finsen light treatment for 
lupus has recently been introduced into the Manchester 
Skin Hospital, which is adding several new buildings to its 
already extensive dimensions. The new treatment is said 
to have proved most successful, the average number of 
patients subjected to it daily being estimated at 115. 

Books Received.— We have received from Messrs. 
Crosby Lockwood and Son “Electro- Plating and 
Electro-Refining of Metals,” being a new edition of Alex- 
ander Watt's “Electro-Deposition,” revised and largely 
rewritten by Arnold Philip. The price of the book is 
12s. 6d. From the same publishers we have to acknow- 
ledge а new work by Tyson Sewell, entitled “ The Elemente 
of Electrical Engineering." It is intended as a first year's 
course for students, and is priced at 7s. 6d. 

Electrical Boat Steering. Successful results are 
said to have been obtained by a Mr. Storey, of Lancaster, 
on Lake Windermere with a boat steered from the shore 
by an adaptation of wireless telegraphy. The experiments 
were condueted in private, and no particulars are to hand 
as to how Mr. Storey accomplished his reported achieve- 
ment. It is stated, however, that he was able to steer the 
boat from the shore, directing it in safety in and out a 
fleet of sloops and steam launches at their moorings. , 

A New Telegraph Instrument. A new telegraph 
instrument, the invention of Mr. Donald Murray, has been 
on trial between Edinburgh and the London Central Tele- 
graph Office for the past few weeks, and is reported to 
have given satisfactory results. We are not in possession 
of the technical details of Mr. Murray’s invention, but it 
is claimed that with it messages can be transmitted at the 
rate of 150 words a minute, which by the ordinary duplex 
system may be increased to 500 a minute. The instrument 
is said to be in practieal working in New York, while the 
German Government are at present experimenting with it. 

Municipal Electrical Association.— The executive 
council of the Incorporated Municipal Electrical Associa- 
tion recently held à meeting at Hull, which was attended, 
among others, by Mr. J. Н. Rider, the president of the 
association. А visit was made to Earle's shipbuilding 
works, where the party inspected the electrical driving 
plant, which is supplied with current from the municipal 
generating station. The council were afterwards enter- 
tained to dinner by Mr. A. 5. Barnard, the city electrical 
engineer of Hull. During the afternoon visits were made 
to the Sculcoates-lane generating station, the tramway 
power station, and to the Albion-street sub station. 

Guttapercha Supply.—It is reported that the gutta- 
percha tree has been discovered in abundance in German 
New Guinea, giving an excellent quality of gutta equivalent 
to “gutta merah and other finer sorts. Samples sent to 
Germany are now undergoing a detailed technical examina- 
tion. It is, however, certain that German New Guinea 
will in the future prove a valuable source of supply of 
guttapercha, which will be welcome news to the cable 
industry, inasmuch as the supply from other countries is 
declining for the better sorts. The discoverer of the plant 
in New Guinea is Mr. Oldemeyer, who thus secures a prize 
of £150, offered by a Bremen merchant to the explorer who 
should find in a German colony a wild-growing gutta plant 
giving a good latex. 

New French Cables.— We understand that, in order 
to place Paris in direct telegraphic communication with the 
French colonial possessions, the Government have decided 
to lay quite a number of exclusively national cables. The 
first to be taken in hand will reach from Brest to Dakar, 


from Tamatave to Réunion and from the latter place to 
St. Morice, and from Saigon to Pontianak, in Borneo, 
respectively. Already the Government have laid submarine 
telegraphic lines between Tourane and Amoy, in the Far 
Hast, and between Oran and Tangier, while the Dakar- 
Konokry, the Grand Bassam - Kotonu, and Kotonou- 
Libreville lines have now become the property of the 
State. All the new cables have to be laid and ready for 
operation within 12 months. 


Marconi Telegraph Rates.—An agreement has, we 
understand, been arrived at between the Marconi Company 
of America and the Postal Telegraph Cable Company, under 
which the former company undertakes to transmit postal 
messages through the medium of its station at Sagaponach 
to any vessel fitted with the Marconi apparatus. The 
rates for this service, it must be confessed, are at present 
rather high A message of 10 words, exclusive of address 
and signature, costs the sender 8s., in addition to the 
regular rate to the Marconi station at Sagaponach. The 
passenger vessels regularly entering New York at present 
equipped with the Marconi apparatus are the Lucania, 
Campania, Etruria, Umbria, Philadelphia, Minneapolis, 
Minnetorka, Kaiser Wilhelm der Grosse, Kronprinz 
Wilhelm, and La Savoie. 


Electricity in Agriculture.—At a recent conference 
of German electrical engineers, Dr. Haas, of Hanover, 
referred in the course of а paper to the electric power 
supplied for agricultural purposes in that neighbourhood. 
The greatest demand for current is for the operation of : 
threshing machinery, for hay presses, straw-cutters, etc. 
Of the total horse-power installed 77 per cent. represents 
purely agricultural operations and 8 per cent. factories. 
On an average, the annual revenue per horse-power installed 
amounts to 27s., at a price of 2s. 3d. per kilowatt-hour, as 
compared with from 68s. to 146s. in towns, and the average 
period of use does not reach 150 hours, as against 500 hours 
in towns. The author concludes from the experience in 
the Hanover district that satisfactory results are possible 
in agricultural operations only where cables already exist 
for the transmission of power or for electric tramways. 


Letter-Stamping by Electricity.—From time to 
time we have noted in these columns the progress which 
is being made at the General Post Office, St. Martin's-le- 
Grand, in the use of electric letter-stamping machines. 
The method cannot as yet be said to have been generally 
adopted by the Post Office, the previous operations being 
more or less in the nature of experiments with different 
types of machines. The one which has now been found to 
work most satisfactorily after some months' use is known 
as the Columbia electric motor type, and it is stated that 
the authorities have given an order for a number of these 
machines for use at St. Martin’s-le-Grand. The rate of 
operation with the Columbia machine has been found to be 
about 500 letters a minute, whereas with the earlier types 
the average was more like 100 a minute. Each machine 
requires only one man to operate it, whose sole duty 
consists in placing the letters in position. 


Timekeeping on Tramways.— With any large 
system of tramways the suburban cars have to run over 
the same rails in the middle of the town, and any want of 
strict schedule running is apt to make a block of traffic on 
these much-used sections of the system. The block so 
caused sets up further delays in the schedule, which are 
exceedingly diffieult to make up. It hence becomes of 
importance that the traffic manager should get to know 
which of the cars are responsible for the delay. At Cardiff 
а new system of allocating the blame has been adopted, 
and consists of using time recorders at the ends of the 
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routes, on which every conductor registers his time at the 
beginning or end of each journey. The recorders are of 
the type which are used in works for keeping men's time, 
and the clocks on the same will be of considerable service 
to the general publie. Ав long as these clocks are kept in 
order, the system should be of great value in keeping the 
trams running up to time. 


Civil and Mechanical Engineers. The Civil and 
Mechanical Engineers’ Society, of Victoria-street, West- 
minster, has issued its programme for next session. Owing 
to the unavoidable absence of the president, Mr. A. Hanssen, 
A. M. I. C. E., who is in Russia, the presidential address will 
be delivered at the meeting to be held on Nov. 6 at Caxton 
Hall, instead of on Oct. 2 as previously arranged. In the 
emergency, Mr. E. Howard has promised to read a paper 
on “Some Engineering Features of the Garden City 
Scheme " at the opening meeting on the latter date. The 
remainder of the programme for the session is as follows : 
Dec. 4, “Some Notes on Tunnelling,” by Mr. A. W. Manton, 
B. Sc.; Jan. 1, “Indicating High-Speed Engines," by Mr. A. 
Marshall-Arter ; Feb. 5, А Description of a Few of the 
Most Recent Water-Turbine Plants in Great Britain and 
Abroad,” by Mr. Alphonse Steiger; March 5, The Pro- 
duction of Power by Means of Gas Producers and Engines,” 
by Mr. R. W. A. Brewer; April 2, * Recent Experiments 
with Centrifugal Fans,” by Mr. W. Gilbert, Wh. Sc.; and 
May 7, On the Choice of Steam-Boilers,” by Mr. C. E. 
Stromeyer. 

Palace of Electricity at St. Louis.—One of the 
leading features of the World’s Fair at St. Louis in 1904 
will be the palace of electricity, which is located on the 
central avenue of the exhibition grounds. The building is 
simple and well treated, and for it a scheme of indirect 
illumination is being worked out, which will accentuate at 
night its beauty as seen by day. It is not so much the 
idea to fill the building with machinery and appliances on 
exhibition, as to bring together within it such typical 
processes in the manufacture of electric machines and 
appliances as will represent in the highest sense a picture 
of the active life and vigour which the electrical industry 
now presents to the world. It is hoped that the engineers 
of world-renowned factories and operating companies will 
lend their energies to the perfection of a scheme whereby 
they can show to the visitors of the exposition at least one 
important process which has become characteristic of the 
electrical work over which they preside. The space in the 
building will be free to exhibitors, and they will be granted 
free power for the operation of working exhibits. The 
heartiest co-operation will be extended to all exhibitors by 
the management. 

Wireless Telegraphy.—The King of Italy has con- 
ferred upon Mr. Marconi the Grand Cross of the Order of 
the Crown of Italy in recognition of his distinguished 
services to science. The inventor of the system of wireless 
telegraphy which bears his name has been in Italy for 
some time experimenting with a view to establishing a 
wireless service between that country and England, and 
has been 80 far successful as to exchange messages between 
his Cornwall station and the Italian warship * The Carlo 
Alberto," then lying in Spezia Harbour. It is now announced 
that the Italian Government have agreed to place at the 
disposal of Mr. Marconi а sum of £28,000 for the erection 
of а wireless telegraph station at Rome. With regard to 
the steps which are being taken upon the initiative of 
Germany with а view to holding in October next an 
international conference of the Powers interested in the 
subject, for the purpose of establishing the general 
principles upon which an international agreement can be 
based, we believe that the view generally held is that 
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the use of wireless telegraphy should be made subject to 
rules similar to those laid down in the International 
Telegraph Convention. 

Photo-Engraving and Lithography.— The pro- 
speetus of the London County Council School of Photo- 
Engraving and Lithography is issued for the new session 
commencing next Monday. The Technical Education Board 
are, we think, to be congratulated on the effort they are 
making to exclude from the school any student who is not 
actually engaged in the trade. "Thus the school is open to 
thuse who are genuinely engaged in business in any branch 
of the photo-mechanical, photographie, designing, illus- 
trative, lithographie, engraving, and printing crafts, no 
provision whatever being made for amateurs. In this way 
instruction will be given where it is most wanted, and the 
school will not becomeovererowded with students who merely 
take the work up as а hobby. The fee admitting а student 
to the classes is 58. a term of three months inclusive for 
those in receipt of not more than 30s. a week. For those 
earning more than this sum the fee is 7s. 6d. а term, or 
15s. a session of three terms. 

The Protection of Transformers.—4At the recent 
meeting of the National Electric Light Convention in the 
United States the question of the protection of transformers 
used to supply in parallel on to various points of a large 
network was discussed. The various speakers advocated 
fusing, not only of the transformers, but also those parta in 
the network, which were situated equally between two 
transforming sub-stations. As is well known, this placing 
of fuses in boxes on low-tension networks does not find 
favour with the bulk of central-station engineers in the 
United Kingdom. Mr. Leonard Andrews, of Hastings, 
took part in the discussion, and practically laid before the 
meeting the best English practice in this respect. He 
advised the use of non-return cut-outs for the transformers 
in order that when a transformer broke down, it should 
not act as a short on to the network—in other words, there 
is much more trouble in consequence of failures in apparatus 
than of failures in mains. No system of distributed fuses 
сап be relied upon to give consistent results in the event of 
a short oceurring in any part, and, in consequence, instead 
of being a safeguard, the fuses become a means of increasing 
interruptions of the supply. 

Power Machinery.—It is the intention of the British 
Westinghouse Company to show in the power equipment 
of their huge manufacturing works at Manchester typical 
examples of modern machinery as manufactured by them, 
and with this end in view the electric generating plant is 
to consist of reciprocating steam-engines, steam-turbines, 
and gas-engines. Two types of Westinghouse steam- 
engines are at present installed—namely, two of 1,200 h.p. 
each of the Westinghouse-Corliss type, and two of 550 h.p. 
each of the older and more widely used Westinghouse 
single-acting type. Large as these generators may appear 
as power producers for single engineering works, their 
capacity is not nearly sufficient for the demands of the 
works of the British Westinghouse Company. They simply 
represent the first instalment of an electric power gene 
rating centre which will eventually be in keeping with 
the immense size and nature of the works driven. Apart 
from the general interest which а power equipment con- 
sisting of all the most modern types of power producers is 
bound to attract, the working results obtained and the 
opportunities for clear comparisons should be of immense 
benefit from an engineering point of view. 

Electric Lighting Installations.—4A correspondent 
to one of the daily papers last week advised those who are 
having the electric light installed in their houses as to the 
best way to proceed. He advocated that having obtained 
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estimates for the work, they should be submitted to some 
expert before being signed. Не also suggested that the 
work should be carried out in two parts, the first contract 
being for the wiring alone, and the next for the supply 
and connection of the electric light fittings. It seems 
to us that the time to consult the expert is before 
the estimates are obtained. The ordinary householder 
is no judge of the number of lights really required 
to give first-class illumination in the different rooma, 
and in consequence he places himself entirely in 
the hands of the contractors. It frequently happens, 
therefore, that the lowest tender is for an insufficient 
number of lights, and the extras absolutely required from 
the first are a cause of an increase not only in the bill but 
in the rate for carrying out the work. The trouble and 
wrangling which often arise after the work has been done 
is of а nature which an expert сап hardly settle with satis- 
faction to either party. If he be only consulted in the first 
place, all the tenderers send in a quotation for carrying 
out exactly the same work, and the consumer gets the 
lighting equipment he requires at the lowest possible price. 

A High-Speed Electric Railway.—The Aurora, 
Elgin, and Chicago Electric Railway, of which we have 
previously written in these columns, has now been opened 
for traffic. For the traction engineer this new line has a 
special interest from the fact that it is proposed to run 
the trains at a high rate of speed, and we believe that а 
regular series of speed trials will be undertaken which will 
only be rivalled in importance by the recent tests on the 
Berlin-Zossen military railway. The line is equipped on 
the third-rail direct-current system. A maximum train 
consists of a motorcar and four coaches, the former being 
equipped with four 125-h.p. motors of the highest speed 
gearing. There is thus 500 h.p. in motors on each motor- 
car. The high-speed trials are not likely to be commenced 
for the present, although a schedule running time of 
60 miles an hour, including stops, is looked for by the 
company in the passenger service. Extremely high rates 
of speed will, however, not be attempted with passenger 
trains, and we assume they will be undertaken at night 
time, when there is little traffic. The new line competes 
with the old steam railway running in the same direction, 
the through fare on the former being 3s. 7d., as compared 
with 5s. by the steam trains. The right of way of the 
new railway is private, and in places where danger from 
the third rail might be apprehended, the track is fenced 
in by a 6ft. woven-wire fence. 

Electricity in the Human Life.—In the medical 
practice of to-day there are many well-known applications 
of electricity, but it has remained for Mr. S. Leduc to 
devise a method of producing sleep and local anesthesia by 
means of electrio currents. He describes his idea in a 
recent issue of Comptes Rendus. Direct currents are used, 
with asmall resistance in the circuit, and are best furnished 
by a storage battery. An interrupter, free from induct- 
ance, and giving 150 to 200 breaks per second, is inserted 
in the circuit. The effect of the electric current was first 
tried on an animal, a moist electrode being placed on its 
head and another on the back near the tail. The E.M.F. 
was rapidly inoreased till the animal showed contractions 
and respiration stopped. The current was then reduced to 
about five milliamperes, with 12 to 30 volts. Respiration 
then set in again, and the animal slept a profound and 
tranquil sleep, which lasted as long as the current was 
applied. Мо evil consequences are said to have resulted to 
the animal from the experiments. The inventor asserts 
that similarly a current applied to the root of a human 
nerve, such as the median of the wrist, gives rise to 
complete anesthesia of the region innervated, accompanied 
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by a prickling sensation, which, however, is not painful. 
There is no record of electric sleep-producing experiments 
on a human subject, and we are afraid that the plan of 
atopping respiration temporarily would not commend itaelf 
to many patiente, although the after effects are said to have 
no evil consequences. 

Electrical Resistance of Metallic Sulphides.— 
In the September number of the Journal of the Chemical 
Society is given a good abstract of a paper by Mr. J. 
Guinchant on this subject. The author has determined 
the electrical resistance of previously fused metallic sulphides 
at various temperatures between – 25deg. and 920deg. 
The resistance of lead sulphide between — 25deg. and 
100deg. is represented by the equation p, = 0:000928 
(1 + 0:00501 /), and it increases with the temperature up to 
920deg. In the case of stannous sulphide, the resist- 
ance decreases continually with the temperature up to 
920deg.; between Odeg. and 100deg. it is represented by 
the expression р; = 1,071 (1 — 0:00662 ¢). Ferrous 
sulphide behaves differently ; its resistance decreases as 
the temperature rises up to 550deg., and then increases 
with the temperature until at about 870deg. it has the 
same resistance as at 200deg. During cooling, the reverse 
changes take place, but the resistance lags somewhat 
behind the temperature. Between Odeg. and 100deg. the 
resistance is represented by the equation р = 0'114 
(1 — 0:00798 f). Other sulphides belong to one or other 
of these types, according to their conductivity. In all 
cases the rate of change of the resistance increases with the 
temperature, and its value is higher the greater the resist- 
ance. With good conductors the value is always positive ; 
with bad conductors it is at first negative, but changes in 
sign when the value of the resistance has reached a certain 
low point. It seems probable that the sign of the coefficient 
of temperature depends on the magnitude of the resistance, 
orcauses which determine it, and noton accessory phenomena 
such as electrolysis. 

Electric v. Steam Power.—In 1899, at the same 
time that the new sewage works were established at Eton, the 
Urban District Council laid down a complete steam plant 
for operating the sewage pumps at an actual cost of 
£1,200. The plant has now been working long enough to 
show that the aunual outlay upon the pumping station, 
exclusive of the maintenance of building, averages nearly 
2450, the actual expenditure last year amounting to £484. 
The Council have recently received an offer from the 
Windsor Electrical Installation Company which, from the 
point of view of economy alone, they would do well to 
accept. In placing its proposals before the Council for the 
supply of electricity to discharge the work at present 
performed by steam power, the company has offered 
to provide a preliminary test, and to fix, free of 
charge, the necessary cable and motors, the test to last for 
a period of six months. The Council would, of course, pay 
for the electrie current consumed themselves, the charge 
for this being fixed by the company at 3d. per unit. The 
expert advice of Mr. E. Bailey Denton has been obtained 
on the proposed change, who has estimated the annual 
outlay on the pumping station with electrical operation at 
£405. 15s., including a yearly payment of £132. 10s. for 
11 years in respect of the loan raised when the steam plant 
was laid down. The item of electric current comes out at 
£138. 15s., as compared with £142, the amount of the coal 
bill with steam power last year, and that of labour £104 
and £142 respectively. The annual total saving to the 
Council, if electrical power be substituted for steam is 
estimated by Mr. Denton at close upon £180, and this 
with current at the abnormally high price of 3d. per unit. 
Not unnaturally, therefore, he is in favour of the proposed 
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ehange. The Council have the report of the engineer now 
under consideration, and in view of the above facts it will 
be interesting to see what decision they will come to at 
their next meeting. 

Electricity in Coast Defence.—An ingenious 
electrical contrivance for use in coast defence has during 
the past few weeks been the subject of experiments at 
the mining establishment, Stokes Bay. It is the invention 
of Captain McEvoy, the well-known torpedo and submarine 
mining expert, whose aim has been to devise an apparatus 
to aid in the defence of roadsteads, anchorages, and mine 
fields by giving warning by audible signals on shore of 
the approach at night or in thick weather of hostile 
vessels. The instrument has been named by its inventor 
the “hydrophone.” It consists of two parts. The one 
apparatus is placed at the bottom of the water out- 
side the anchorage or mine field at a depth of from 
five to fifteen fathoms, and the other is fixed at 
& station on shore. These two parts are connected by 
an electric cable at distances of from one to five miles. 
The submerged instrument consists of a bell-shaped iron 
case, st the top of which is fitted a sensitive vibrator or 
diaphragm, enclosed in a copper box, and when the case is 
submerged the delicate mechanism is kept clear of the 
water by means of a column of compressed air, which is 
enclosed as in the diving bell On the approach of a man- 
of-war, submarine, or of any vessel which is moved by 
propellers, the pulsations of her propellers produce a 
vibratory movement inside the submerged case, and these 
vibrations are transmitted electrically to the telephonic 
apparatus on shore, which gives timely warning of the 
presence of the vessel. The idea is certainly ingenious, 
and should prove of good service where the approach of 
vessels in the neighbourhood of the contrivance is the 
exception and not the rule. Obviously it would not be of 
much practical value in a roadstead or channel where 
vessels were continuously passing. Аз for the efficacy of 
the invention, the experiments at Stokes Bay, which were 
witnessed by a representative of the War Office and a 
committee of Royal Engineers, are said to have been most 
successful. 

Electricity Supply Undertakings.—On Tuesday 
the Board of Trade issued a return giving details of the 
electricity supply undertakings in the United Kingdom for 
the year 1900—information which, it will be noted, must 
have been available over 18 months ago. After making 
all due allowance for the complicated nature of the return 
and the difficulty in some cases of obtaining the necessary 
figures, this certainly beats all records of the dilatory 
methods employed in some of the Government depart- 
ments. Except from the statistician's point of view, to 
publish figures relating to the working of an undertaking 
nearly two years ago is of very little value, except, perhaps, 
for reference purposes. But even at this belated hour the 
return is anything but perfect in several of its particulars, 
For instauce, in numerous cases the price charged per Board 
of Trade unit is not stated, nor is the quantity of energy 
generated and sold recorded.  Particulars as to these very 
important items have apparently been refused by the local 
authority or company in many cases, and the result is that 
the return is incomplete. To turn to some of the figures 
given, it appoars that the total capital authorised at the 
cnd of the year 1900 in respect of undertakings belonging 
to companies was 210, 744, 944; the total “called up” 
at the end of the year was £7,619,466; while the loan 
capital raised was £3,180,680. The total capital ex- 
pended at the end of the year was £10,954,188. The 
total receipts amounted to £1,383,779, the net profit 
on which was £321,880. At the end of the year the 


aggregate sum devoted to depreciation was £462,880. 
As regards the undertakings belonging to local 
authorities the total capital expended at the end of the 
year was 214, 943,122, the receipts for the 12 months 
amounting to £1,661,760. The gross profit "before pro- 
viding for interest, sinking fund, etc., is given as £604,022, 
and the profit, “after deducting expenditure on main- 
tenance and interest on loans,” as £206,453. A loss of 
£102,931, however, is shown after providing for interest, 
sinking fund, ete. It thus appears that the total capital 
expended on electricity supply undertakings at the end of 
the year 1900 was £25,897,310. 


. Use of the Telegraph in Geography. — The 
presidential address of Colonel Sir T. H. Haldich, C.B., 
to Section E at the Belfast meeting of the British Associa- 
tion was of considerable length, and treated of many things 
of geographical interest. Not the least important question 
which thus came within the scope of the address was with 
reference to the use of the telegraph in geography. Few 
people appreciate the important róle which is played by 
the telegraph in these days in this field—in fact, it may 
truly be said to have outdistanced railways as a means of 
physical access towards the development of an uncivilised 
and unknown country. It is, however, the faciliuy which 
it places in the hands of the geographer for determining 
his position in longitude that renders it so important a 
factor in the prosecution of a geographical survey. The 
telegraph places in his hands the means of differential 
determinations within a degree of exactness that surpasses 
even that of the most careful determinations of latitude. 
Supplementary to the facilities of time-signalling by tele- 
graph is the wonderful аесигасу of graduation introduced 
into the smaller classes of new instruments which in these 
days replace the cumbersome equipment of the past. For 
the normal conditions of land configuration (allowing that 
the explorer is specially careful about his base measure- 
ments and his initial data) he can certainly with modern 
instruments and the facilities for check given him by the 
telegraph, carry on a rapid and comprehensive geographical 
survey which will fulfil all the conditions required by 
the administrator, economist, political geographer, or 
military commander within such limits of accuracy as will 
ensure its standing all the subsequent tests that geodesy 
may apply without any apparent map dislocation. Few 
people (even scientific geographers) have really grasped 
the full meaning of the term “rapid ” as applied to surveys 
on geographical scales—:.«., 1: 250,000, or about 4in. per 
mile, or less—under normal conditions. Such surveys can 
be completed quite as fast as an army can advance in the 
field, even granting that the advance is continuous. They 
can even to a certain extent precede that advance in face 
of an enemy. A single triangulator with a staff of two or 
three topographers in a fairly favourable country will be 
responsible for an outturn which may be counted by 
hundreds of square miles per day. The records of both 
American and Canadian surveys will prove that the 
marvellous progress made in the frontier recomnaissanoe 
surveys of India is nothing abnormal or unexpected. 


Military Wireless Telegraphy.— The extended use 
to which wireless telegraphy was put in the recent German 
military manceuvres for transmitting orders to different 
parts of the field, while proving its efficiency for main- 
taining communication between the various sections of the 
army, has also shown what we have all along urged— 
ie, that in the present stage of wireless telegraphy it 
is impossible to avoid publicity of the messages thus 
dispatched. We have it on the authority of the special 
eorrespondent of the Daily Telegraph at the manœuvres, 
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who followed in minute detail all the workings of the 
wireless telegraph apparatus, that at the present time 
wireless telegraphy is too open and too easily interfered 
with to be of any real service in military operations. This 
undoubted defect of the system, however, seems in a good 
way to be remedied, as Mr. Marconi's recent experiments 
in that direction have shown. If secrecy can be obtained, 
then its usefulness in war would be boundless. In the 
words of the correspondent, “If ever the problem of secret 
wireless telegraphy is solved, the soldier will have to listen 
as carefully for the crackle of a Marconi transmitter within 
his lines as he now seeks to guard against the passage of а 
Spy." In the German mancuvres five wireless signal 
stations were set up, two attached to towers at Sonnenburg 
and Buchwald, and three portable ones attached to balloons 
with each army corps. These latter were very ingenious 
contrivances. The difficulty of carrying heavy electric 
batteries was got over by employing a specially-designed 
wagon, equipped with a small petrol motor and a dynamo, 
which generated the electric current on the spot. The 
weight of the plant with an ample supply of fuel was 
much less than that of a battery of the size required to 
give the necessary current. The receiving wire attached 
to the coherer was carried aloft by the balloon, and the 
transmitter was worked on the wagon, like an ordinary 
sounder telegraph instrument. It will perhaps also interest 
our readers to hear that a heliograph by which messages 
can be sent over long distances has been invented by a 
German officer, and was experimented with during the 
manœuvres. Тһе light used is obtained by burning 
magnesium powder. The principle of the working of the 
apparatus, so far as is known at present, is that the opera- 
tion of the mirror closes an electric circuit and discharges 
a current powerful enough to deflagrate a pinch of 
magnesium, the length of the flash corresponding with the 
dot and dash of the Morse code. The invention, however, 
is still in the experimental stage. 

Tramways in Paris. In continuation of our note 
last week on this subject, the Paris correspondent of the 
Financial Times, in succeeding articles, throws more light 
on the financial state of the elcctrical tramway under- 
takings in the French capital. Over-capitalisation, as 
previously explained, is primarily responsible for the 
deplorably bad financial condition of the Parisian com- 
panies, but other causes, due principally to the arbitrary 
conditions imposed by the Municipality, have helped 
towards the present unsatisfactory state of things. А 
typical case is provided by the working results of the West 
Parisian Company, whose lines have only been in operation 
for about 18 months. The loss on operation in 1901 was 
over £17,000. The cars are heavy vehicles, and are run 
on the accumulator system. The loss per car per kilometre 
was 2d. in 1901, this year the loss has not worked out at 
more than 1!d. It is now proposed to reduce the number 
of cars running and to increase the fares, which in this case 
are absurdly low. The official tramway statistics published 
in the Journal Officiel show that the lines which produce 
the least return are those operated by electricity. Thus 
the average rate of production on capital invested on tram- 
lines worked by electric traction is given at 2:5 per cent., 
as compared with 4:5 per cent. with steam and compressed- 
air lines and 5:6 per cent. with animal traction. Discuss- 
ing the future prospects of the electric tramway in 


Paris, the correspondent says there is little hope 
that the capital so far engaged in many of the 


new electric tramways in Paris will ever receive any 
remuneration. In the future there is the competition of 
the Metropolita: underground electric lines to be faced, 
and when these are completed they are bound to take away 


from the tramway companies a great deal of their traffic. 
Things, indeed, are in such a bad way that it is thought by 
some that sooner or later, if the authorities do not help the 
companies to live by granting easier conditions than are 
now afforded them, it is probable that the city will have to 
take over and work the electric tramways as a municipal 
undertaking. We understand that the Minister of Publio 
Works has now authorised the introduction of the overhead 
trolley system “temporarily ” in the Rue du 4 Septembre 
and the Rue Réaumur. The Parisians look jealously after 
the beauty of their streets, and it is thought that the 
innovation is not likely to prove popular with the people. 
There is no doubt, however, but that the authorities have 
done the right thing in sanctioning the overhead system, 
and it is to be hoped that the same privilege will be 
granted the other electric companies who are at present 
working at а loss when they need to extend their lines. 
Steam-Turbines in America.—We have before 
deseribed the steam turbo-generator manufactured by the 
Westinghouse Compauy for the Hartford Electric Lighting 
Company. This turbine, which is manufactured under а 
license from Messrs. C. A. Parsons and Co., is of 1,500 kw. 
output, and has proved under trial to be easily capable of 
working up to 2,000 kw. The steam consumption trials 
and efficiencies were made by Prof. W. Lispenard Robb, 
assisted by students of the electrical laboratory of Trinity 
College, Hartford. The steam pressure during the trials 
was about 152lb., and a vacuum of about 27in. was main- 
tained. Steam was superheated to somewhere about 32deg., 
The steam consumption was obtained for various loads. The 
results plotted in the form of a curve show the following 
steam consumptions per kilowatt-hour : at 2,000 kw. output, 
19lb.; at 1,500 kw. output, 21lb.; at 1,000 kw. output, 24:8lb.; 
and at 500 kw. output, 31lb. It is interesting to compare 
these figures with those given in the recent paper read by 
the Hon. C. A. Parsons before Section G of the British 
Association. In it he stated that the lowest steam con- 
sumption so far recorded with steam-turbines was 17'3lb. 
per kilowatt-hour. This result was obtained on a 1,000-kw. 
continuous-current plant built for the Newcastle and 
Dirtriet Electric Lighting Company. It seems to us that 
in the case of the Hartford turbine the superheat on the 
steam might be increased with advantage. While on this 
subject we are able to give some particulars of a steam- 
turbine of the dise type, which is being used as the motor 
in the equipment of a new type of locomotive headlight. 
We have previously described the general arrangement of 
this headlight, but the new feature of the equipment is the 
turbine. This engine is provided with a propeller wheel, 
which is wholly constructed of rolled steel. It is said to 
have a factor of safety of about 7, for while the normal 
speed of the engine and dynamo is about 2,000 revolu. 
tions per minute, the wheel will withstand success- 
fully a speed of about 14,000 revolutions рег 
minute. The speed of the engine is held constant, or 
practically so, regardless of change of load or initial 
pressure by a simple and efficient governor, which is so 
arranged with relation to the other parts of the engine as 
to be easily and readily accessible should occasion demand. 
The wheel shaft is carried on ball bearings, and the 
coefficient of frietion is said to be so low that the turbine 
will operate, running to its full speed, under a pressure во 
slight that the pointer of a 180lb steam-gauge will not 
leave its stop, the gauge being connected between the 
governor valve and the nozzle. All the moving parts are 
encased in a cast-iron housing, so designed as to thoroughly 
protect it from the elements, dust, dirt, ete. The lubrica- 
tion is automatic, and is provided by loose rings feeding. 
the oil to the ball bearings from the oil-wells, 
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ASSOCIATION OF MUNICIPAL AND COUNTY Bradford and Keighley Road Tramway, was afterwards 
leased to a tramway company at a rental, but in the 


ENGINEERS. present year the Council arranged for the conversion of 
the line for electric traction. In May the conversion was 


On Saturday last this association held a district meeting | completed to double line for a distance of about 1j miles. 
at Shipley, Yorks, when Mr. I. Lindow, the clerk to the | In the meantime the Council bad installed their electricity 
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Refuse Destructor and Electricity Works, Shipley. 


District Council, read a paper describing the work his works, and they were able to add to their supply of current 
Council had carried out. Part of the work of the Council for lighting and power that of tramway traction. The 
has been the dealing with refuse, and for this a destructor Council were not called upon to decide the question as 
has been erected, the waste heat of which is used to obtain to what system of haulage—overhead equipment, surface 
steam for an electric installation. Tho portions of the | contact, or conduit—should be adopted, this point bein 

paper relating more especially to the electrical work of the | settled by an agreement come to in 1897 with the Bradfor 

Council are given herewith. Corporation, whereby this particular line had to be leased 


x mS 


Exterior of Engine House, Shipley. 


Tramways.—The Council have obtained power for an | to the Bradford authority and converted to the same 
extensive provision of tramways for the district. The svstem of haulage which they adopted for the city tram- 
first purchase of tramways by the Shipley Council took | ways. As this was the overhead trolley system, the 
place in 1894, when they acquired the lines which had Shipley Council followed suit with their line. The tram- 
previously been used for horse trams by a company which | way works in the Bradford and Keighley roads have been 
failed to make them pay. This line, known as tho | carricd out on the plans of Mr. R. C. Quin, M. I. E. K., 
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consulting engineer, who has directed the contracts except | outs, for prevention of trolley wire accidents arising from 
those for the permanent way, which have been superin- | falling telegraph or telephone wires and broken trolley 
tended by Mr. Dawson, the Council's surveyor. The ' wire. The current is supplied from the Council's central 
tramway is constructed with girder. rails weighing 91lb. : station at Dockfield, from whence the feeder cables are 
to the yard, fastened with girder joints and fish-plates with laid a distance of about a mile These cables will, however, 
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View of the Engine Room at the Shipley Electricity Works, showing Parsons Turbo- Generators. 


helicoid lock-nuts to the bolts, the bed of the rails and 
granite setts being 6in. solid concrete. In the construction 
of the permanent way the engineer has taken the view 
that the life of a tramway rail is the life of the joint, and 
given extra strength to this part of the work to prevent 


serve for the future lines, which will take the current at 
points much nearer the electricity works. 

Sewerage Works.—After plans for the destructors and 
engine-house had been submitted to the Local Government 
Board, the Council considered it would be an advantage to 


excessive wear. With regard to the overhead line, this is 


have electricity works also on this site, in order that the 
constructed of 000 S. W. G. hard-drawn copper, supported 


steam raised by the burning of the refuse (over and above 


-r 
Winne 


Interior of Battery Room, slipley. 


ол insulators made under j(Quin's patent. This insulator, 
while having the merit of being slightly cheaper than the 
older form, has also the advantage that it will stand con- 
siderably higher electrical pressures than any other type, 
and that it is also mechanically stronger. The line 
throughout is protected by Quin’s patent automatic cut 


that required for sewage pumping) might be used in this 
direction. The result is that Shipley holds the almost 
unique position of having sewage outfall works, refuse 
destructors, and electricity works upon the same site. 
The destructor is of the Meldrum regenerative type, con- 
sisting of furnace, combustion chamber, Lancashire boiler, 
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and regenerator. Refuse is tipped into the adjoining 
hoppers, then withdrawn from the bottom by hand, and 
fed into the furnace opposite. The cells are so arranged 
that the fire is continuous over the whole surfacg of the 
grate, the forced draught being localised by closed ashpits. 

y this method any part of the grate can be worked 
singly, or any part shut off whilst the remainder are in 
use. The air for the blast is heated by being passed around 
cast-iron pipes, through which the gases from the boiler 
flues are directed. The temperature of the air as it enters 
the destructor varies from 280deg. to 350deg., 320deg. 
being the average. Another advantage of the open grate 
is the mingling of the gases from the duller and brighter 
portions of the fire, thus giving a better and more even 
combustion in the furnace itself. After passing over the 
furnace bridge the flames and gases enter the combustion 
chamber, and the temperature obtained therein is so high 
that the deposited dust is fused into solid clinker. The 
maximum capacity of the destructor, with average ashpit 
refuse, is 50 to 55 tons per 24 hours. At Shipley there 
ig not more than an average daily supply of 25 tons, and 
this, of course, is easily disposed of. It would obviously 
be an advantage if the supply of refuse was more nearly 
equal to the capacity of the destructor, but that is a 
matter whieh the future expansion of the district will put 
right. The boiler-house equipment also includes a Green's 
economiser with 192 tubes, and a second 30ft. by 8ft. 
Lancashire boiler, to which is attached one of Dixon's 
patent superheaters. 

To revert to the destructor itself, it may be said that 
hand firing js considered preferable—in fact, the success 
or failure of a destructor depends largely upon the 
individual attention of the workmen who have to do the 
firing. Only by the workmen exercising discretion in 
this matter can the best results be obtained. In this way 
the wet privy refuse can be mixed with the dry refuse, and 
the whole of the worst description of the material to be 
dealt with is got rid of, whilst at the same time the heat is 
kept fairly even throughout. The refuse burnt at Shipley, 
which for steam raising is equal to about one-tenth best 
steam coal, averages about 600 tons a month, but were the 
refuse obtainable it would be quite possible to consume 300 
tons weekly in this four-cell destructor. The most difficult 
kind of refuse to deal with is that from the abattoir, and 
the Council have decided to purchase a special offal hopper 
similar to the one in use at Nelson, so that this very 
offensive refuse will not have to be handled by the 
workmen. 

The engine-room plant consists of two Parsons turbines 
direct eoupled to two 240-kw. compound-wound direct- 
current generators, suitable for running on either traction 
or lighting circuits; one 45-i.h.p. reciprocating engine 
direct coupled to a 25-kw. compound-wound generator, 
which can be run on either side of a three-wire lighting 
system, and was originally intended for driving the smaller 
sewage pump; storage battery, 260 cells, Victoria type, 
17 plates, supplied by the British Power, Traction, and 
Lighting Company; а three-wire lighting switchboard 
by Mavor and Coulson, of Glasgow, comprising six gene- 
rator panels, four feeder panels, two battery panels, and 
centre panel carrying neutral 'bus bar and small recording 
ammeter for registering earth leakage from the mains. 
The traction switehboard consists of teeder panels for two 
0:4 and one 0°6 positive feeders, battery booster panels, 
negative booster panels, motor-generator panels, and Board 
of Trade panel, with the usual complement of starting 
switches,  rheostats, ammeters, voltmeters, recording 
instruments, and kilowatt-hour meters for registering the 
supply of current for traction purposes. There are also a 
60-kw. traction motor direct coupled to two 25-kw. lighting 
generators, which can be used for supplying traction eurrent 
from the lighting side, lighting current from traction 
side, and also run as an ordinary balancer ; reversible 
battery booster driven by motor off the traction ‘bus bars 
for equalising the load on the traction generator. (This 
set is 1 to keep an approximately constant load 
on the traction generator the whole of the time it is 
running.) In addition to these there are two negative 
boosters driven by shunt-wound traction motor for keeping 
the voltage drop in return feeders within the Board of 


Trade limit of seven volts. A special board controls the 
works lighting and motors (including those driving the 
sewage pumps). The special change-over switches are 
mounted on this board, so that any out-of-balance 
current in the town may be compensated for at the works. 
An independent condensing plant, with steam-driven air- 
pump and motor-driven circulating pump, is in use, 
capable of dealing with 10,0001Ь. of steam per hour. 
The sewage pumping plant comprises a 9in. Gwynne's 
centrifugal pump direct coupled to 66-b.h.p. compound- 
wound “Castle” motor, and "in. Gwynne's pump 
coupled to 30-b.h.p. motor supplied by Méssrs. Wilson 
Hartnell, Limited, of Leeds. The 9in. pump has a 
maximum duty of 2,200 gallons per minute, and the 


Тїп. pump 1,200—a total pumping capacity of 3,600 


gallons per minute. It would be a very exceptional flow 
that required such a capacity. The electrically-driven 
centrifugal pump is very effective as regards speed 
regulation, seeing that a very slight difference in the 
speed makes a very material alteration in the output of 
the pump. The regulating switch in series with the 
shunt winding of the large motor varies the load from 
90 to 200 amperes at 240 volts, and the output of the 
pump in the same proportion. The arrangement of the 
suction pipes is very effective, and well worth inspection. 

From this brief outline of this plant, it will be seen that 
the object of the Council was so to combine the three 
works—destructor, sewage pumping, and electric lighting 
that there could not only be utilisation of the steam pro- 
duced by the burning of the ashpit refuse, but that there 
should be economy in management. The policy of com- 
bining an electric lighting and tramway supply station 
with a destructor and sewage-disposal works was quite 
unique, and has much in its favour. The same staff and 
the same management suffice for all undertakings. The 
mechanical work and superintendence involved in the 
pumping station is very little addition to the work of 
following the engines, dynamos, pipework, boilers, and 
pumps of the ordinary central-station type. The advis- 
ability of using steam raised by the destructor in the 
electricity station is a very debatable question. With 
the lighting station alone, apart from a motor load, very 
little steam is required during the day, the bulk of the 
demand being confined to the hours between dusk and 
9 p.m. The most economical way of working a destructor 
is to equalise the work during the whole of the 24 hours, 
and it is an obvious saving when it is possible to bring 
on, as at Shipley, à day load in the shape of traction and 
motor supply, which utilises the steam during the whole 
of the day, when the bulk of the refuse is being dealt 
with. The sewage pumping load can be and is used to 
equalise the load on the lighting network, which, again, 
also provides a regular load for the destructor. The 
increased demand for current for traction, motor, and 
lighting purposes has, of course, necessitated the use of 
the second Lancashire boiler for steam production, but has 
resulted in a saving in the cost of working the destructor. 
When the destructor was started it was run on eight-hour 
shifts seven days a week. It was afterwards dropped to 
six days a week, and then altered to two shifts a day, 
the fires being banked up from 11 p.m. to 4 am. At 
present steam is raised by the coal-fired boiler from 4 p.m. 
to 7 a.m., and then the destructor runs the day load until 
6 to 10 p.m. according to the quantity of refuse to be 
destroyed. Ап electrical engineer would always prefer to 
raise his steam from coal rather than from a refuse 
destructor ; but it would be folly for a town the size of 
Shipley to allow steam power raised by the destruction 
of refuse to be wasted. On the whole, the success obtained 
at Dockfiell has been very gratifying, and even better 
results are hoped for when the different units сап be run 
on full load instead of being ruu at quarter load or even 
less than that, and at times have been actually run non- 
condensing in order to utilise the steam and get rid of 
the refuse. 

The electrical plant at Dockfield has been designed by 
Mr. Quin: but the whole of the works, comprising 
destructor, sewage outfall pumps, and electrical station, 
are now under the control of Mr. S. D. Schofield, 
A. M. I. E. E., the Council's resident engineer, 


—— 


THE USE OF ELECTRICITY IN IRON AND STEEL 
WORKS.* 
BY Е. KYLBERG, BENRATH, NEAR DUSSELDORF. 


In recent years, as ie generally known, the application 
of electricity to the driving of mechanical appliances in 
ironworks has grown to an unprecedented extent. This 
may be due primarily to the fact that the cost of generating 
the electric current has been reduced beyond all previous 
conception, and the time is even now within measurable 
distance when modern central power stations driven by 
blast-furnace gas will render the use of electric power in 
iron and steel works practice still more general. In fact, it 
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American appliances have often been introduced into 
Europe without regard as to whether they were adapted 
to European eonditions, with the consequent result of 
occasional failure. The author proposes in the following 
paper to describe some developments based on American 
experience and adapted to European requirements. 
Gas-Driven Engines for Generating Electricity in Central 
Stattons.—Descriptions of the central power stations and 
gas-washing plant at the Differdingen ironworks and at 
the Düdelingen Eisenhütten-Aktienverein in Luxemburg 
appeared recently in Stahl und Eisen (issues of May 1 and 
15, 1901), in which much information was given regarding 
the consumption of gas per horse-power per hour, besides 


appears probable that at no distant date both auxiliary 
steam-engines and hydraulie power will be entirely super- 
seded.  Hitherto the necessity has existed of laying down 
extensive steam-boiler installations, for the heating of 
which either coal or blast furnace was required. Despite 
every effort to effect а reduction in the consumption of 
steam by the introduction of central condensing and cooling 
plants, as well as by increasing the efficiency of the steam- 
engine, it was nevertheless found impossible to lower the 
cost of generating the power by these means till it 
approximated to that attainable by the use of direct-driven 
gas-engines. The blast furnace owner of the present day 
can, in fact, avail himself of a free supply of thousands 
of horse-power. Further developments in this direction 


a number of analyses. Additional interesting facts have 
since then been noted during the long period of constant 
working of the blast-furnace gas-engines at Differdingen, 
and by the kindness of the managing director the author 
has been permitted to publish these. In Differdingen 
there are nine blast-furnance gas engines of the Cockerill 
system, each of which consumes, aecording to the various 
tests made, 2:9 cubic metres of gas per horse-power per 
hour. Of these nine gas-engines, each of 600 h.p., six 
are available as blowing engines for the four blast 
furnaces, and the remaining three for the generation of 
electric energy for the works. Besides these, there are two 
smaller gas motors, each of 75 h.p. for the purpose of 
electric lighting. The gas-washing installation at Differ- 


кта. 2. — Electric Ore Transporter Below the Ore Bins and Electric Blast Furnace Charger.“ 


will no doubt lead to modifications in the construction of , 


the blast furnace and to the perfection of it, not only as a 
pig-iron producer, but also as a gas producer. This, again, 
involves the adoption of the requisite modern gas-purify- 
ing plant, the need for which had formerly never been 
experienced. The development of the blast-furnace gas- 
engine and the electric potential possibilities thus opened 
up gave occasion to the metallurgical engineer to employ 
this energy in driving machinery of every conceivable 
variety. The American works in particular, which are 
laid out for production on a large scale, have achieved 


wonders in the use of electricity, although they have only 


recently begun to employ gas-driven engines. These 


ae — — — — 


dingen is also working at the present time in a manner 
which exceeds all anticipation. The results of trials have 
shown that the gas which comes direct from the blast 
furnace contains 10 grm. of dust per cubic metre. It is 
proposed now to follow this gas in its progress through 
the cleansing process. On issuing from the apparatus for 
extracting the moisture the dust contained in the gas is 
already reduced to 4 grm. On reaching the first fan the 
gas only contains 3 grm. of dust, having deposited 1 grm. 
during its passage through the mains. After passing the 
first fan, and at the entrance of the second, the dust in the 
gas is reduced to 1:5 grm., and after issuing from the. 
second fan the quantity of dust has fallen still further 
from 0:2 grm. to 0'3 grm., and the gas enters the engine 


442 THE ELECTRICAL ENGINEER, SEPTEMBER 26, 1902. 


with only 0:1 grm. to 0:075 grm. of dust per cubic metre. 
It has, moreover, been observed at Differdingen that in 
order to obtain the above degree of purity in the gas, it 
is necessary to inject 1 litre of water into the fans for 
every cubic metre of gas passing through. The pressure of 
the fans during these operations is equal to a pressure of 
a column of water of 8in. in height, and is equivalent to 
an increase of temperature of 8deg. C. to 10deg. C. 
Referring again to an article by Mr. F. W. Lürmann in 


Stahl und Eisen (March 15, 1898) upon the application of | 


working and an efficiency hitherto unattainable. The 
following are the two types of locomotives which have 
proved most serviceable: first, the shunting locomotive 
of medium tractive power and high speed ; and, secondly, 
mine locomotives of high tractive power and low speed. 
Both of these types are distinguishable from one another 
chiefly by their general mode of construction. The follow- 
ing are the chief points in the construction of standard 
electric locomotives. Each axle is driven by a special 
motor, by which means great efficiency and high tractive 
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FIG. 3, — Trolley of 8:5 tons capacity for Blast Furnace Charger. 


blast-furnace gas to the direct production of power, data 
will be found which show that for the production of one 
ton of pig iron 4,500 cubic metres of gas are generated, 
of which 10 per cept. is lost by leakage at the throat of 
the blast furnace and 50 per cent. is consumed in heating 
the blast, leaving available for driving the gas-engines a 
surplus of 2,000 cubic metres. Assuming that 2:9 cubic 
metres of gas are required per horse-power per hour, the 
amount of horse-power obtained per ton of pig iron is 
690 h.p., which is directly convertible into electric energy. 


power are assured. The motors are, moreover, arranged 
that any one of them can be cut out if desired, and as the 
result the speed of the engine can be regulated according 
to the load. The shocks experienced at starting and stop- 
ping are also less severe. Table A gives the dimensions 
and capacities of the standard types of locomotives as 
constructed by the Benrath Engineering Company. In the 
smaller steelworks where the use of locomotives would not 
be profitable, electrically-driven capstans can be employed 
to advantage. The driving mechanism of these capstans is 


FIG. 4, 


Since at the present time the extreme difficulties which 
were at first encountered in the application of blast-furnace 
gas-engines, due to the impurities of the gas, have been 
obviated, and since it is possible to transform by simple 
means the great excess of blast-furnace gas into electric 
energy, it may be said without exaggeration that it is the 
duty of every blast-furnace owner to provide in his works 
the means of generating this electric energy. 

Electric Shunting and Mine Locomotives (Fig. 1).—The 
great advantages of the utilisation of electric power as 
compared with steam are particularly noticeable in this 
connection, as is proved by the reduction in the cost of 


Blast Furnace Charging Plant of 8 


tons capacity. 


enclosed in water-tight cast-iron casings, which are placed 
beneath the level of the platform so that only the round 
warping end of the capstan projects. These capstans are 
usually constructed with a tractive power of five tons. 

Ore and Coal Transporting Appliances. — The construction 
of ore and coal unloading appliances was first developed 
in the United States, an arrangement of this kind being 
indeed necessitated by the vast quantities of coal and ore 
which required transportation in the harbours or ironworks 
in that country. The Brown Hoisting Company was the 
pioneer in this respect, and has earned for itself, both in 
America and in Europe, a well-deserved reputation. The 
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unloading arrangements correspond in their general features 
to the construction adopted by the Benrath Engineering 
Company, which pays special attention to the avoidance of 
the use of wire ropes. The transport of the materials 
upon the overhead track is effected by means of an elec- 
trically-driven trollev, equipped with a hoisting arrange- 
ment of simple design. This trolley can be constructed 
with either one or two jibs, within the range of which are 
the ship at the one extremity and the railway track at 
the other. The transporting capacity of the Brown con- 
veyors is considerable, varying between 80 and 100 tons of 
ore or coal per hour. 
system that for the manipulation of the entire transporter 
only one operator is necessary. Moreover, after each lift 
that portion of the jib projecting over the ship is auto- 
matically drawn back, so that either the ship can be 
warped or the travelling bridge be moved along without 
the necessity of folding up any part of the bridge. 

Electrically-Driven Ore-Transporting Arrangements beneath 
the Ore Bins and the Electric Biast-Furnace Charger (Figs. 2, 
3, and 4).—After the ores have been conveyed to the ore 
tipping ground or to the ore bins by means of the trans- 
porter previously described, it is an essential condition that 
the ore and coke should be transferred to the top of the 
blast furnace with the least possible handling and cost of 
labour. For the performance of this work also electric 
energy is admirably adapted. Fig. 2 shows a charging 
apparatus in the design of which particular attention has 
been paid to the following points: (1) the whole of the 
mechanism is driven electrically ; (2) hopper-shaped trolleys 
are provided to run beneath the ore bins ; (3) a single hoist- 
ing arrangement serves several blast furnaces. Parallel to 
the row of blast furnaces are arranged the two ore and 
coal bins, which are filled direct by the ore transporter 
or from the railway cars on а track above them. Below 
these bins runs a hopper trolley, which can be filled from 
any one of the bins above it. A platform is built along 
the row of blast furnaces, which conveys the hopper to the 
hoist, where it is tipped into the hoisting skip. This skip 
is attached to a trolley (see Figs. 5 and 4), which is pro- 
vided with а hoisting gear and runs on an elevated track 
above the blast furnaces. The skip after hoisting is con- 
veyed by means of this trolley to any one of the furnaces 
and the contents are automatically discharged on to the 
bell. Assuming that a single charge which the bell is 
capable of supporting amounts to 10 tons, the arrange- 
ment above described can deal with a quantity amounting 
to 200 tons per hour. 


(To be continued. ) 


THE BRITISH ASSOCIATION. 


Address to the Engineering Section. 


BY PROF. JOHN PERRY, M.E., D.SC., PRESIDENT OF THE 
SECTION. 


This section has had 66 presidents, all different types of engineer. 
As each has had perfect freedom in choosing the subject for his 
address, and each has known of the rule* that presidential addresses 
are not subject to debate afterwards, and as, being an engineer, he has 
always been а man of originality, of course he has always chosen а 
subject outside his own work. An engineer knows that the great 
inventions, the great suggestions of change in any profession, come 
from outsiders. Lawyers seem like fish out of water when trying to 
actas lawmakers. The radical change that some of us hope to see 
before we die in the construction of locomotives will certainly not 
come from a locomotive superintendent who cannot imagine a loco- 
motive which is not somehow a lineal descendant of the '* Rocket." 

Hence it is that in almost every case the president of this section 
has devoted а small or large part of his address to the subject of 
the education of engineers. I grant that every president has devoted 
his life to the education of one engineer—himself — and it is 
characceristic of engineers that their professional education proceeds 
thro ut the whole of their lives. Perhaps of no other men can this 
be said so completely. То utilise the forces of Nature, to combat 
Nature, to comprehend Nature as a child comprehends its mother, 
this is the pleasure and the pain of the engineer. A mere scientific 
man analyses Nature—takes a phenomenon, dissects it into its simpler 
elements, and investigates these elements separately in his laboratory. 
— dUAUꝛU—ꝛUA—U AA ——— —— "-———— meet — 


The eommittees of Sections G and L arranged a discussion on 
The Education of Engineers,” this address being regarded as opening 
the discussion, Thus the rule was not in force this year. 


It is a further advantage of this. 


Scotch 


The engineer cannot do this. He must take Nature as she is, in all 
her exasperating complexity. Не must understand one of Nature's 
problems as а whole. He must have all the knowledge of the scientific 
man, and ever so much more. He uses the methods of the scientific 
man, and adds to them methods of his own. The name given to these 
scientific methods of his own or their results is sometimes ‘‘ common- 
sense," sometimes character, or ‘‘individuality,” or faculty, or 
e business ability," or instinct." They come to him through a very 
wide experience of engineering processes, of acquaintance with things 
and men. No school or college can do more than prepare a young 
man for this higher engineering education which lasts through life, 
Without it а man follows only rule of thumb, like а sheep following 
the bell-wether, or else he lets his inventiveness or love of theory act 
the tyrant. | 

When a man has become а great engineer, and he is asked how it 
happened, what his education has been, how young engineers ought 
to be trained, as a rule it is а question that he is least able to answer, 
and yet is a question that he is most ready to answer. He sees that 
he benefited greatly by overcoming certain difficulties in his Ше; and 
forgetting that every boy will have difficulties enough of his own, 
forgetting that although & few difficulties may be good for diseipline 
many difficulties may be overwhelming, forgetting also that he him- 
self is a very exceptional man, he insists upon it that those difficulties 
which were personal to himself ought to be thrown in the path of 
every boy. ү often happens that he is а man who is accustomed to 
think that early education can only be given through ancient classics, 
He forgets the dulness, the weariness of his schooldays. Whatever 
pleasure he had iu youth pleasure mainly due to the fact that the 
average Anglo-Saxon boy invents infinite ways of escaping school 
drudgery—he soinehow connects with the fact that he had to learn 
classics. Being an exceptional boy he was not altogether stupetied, and 
did not altogether lose his natural inclination to know something of his 
own language ; and he is in the habit of thinking that he learnt English 
through Latin. and that ancient classips are the best mediums through 
which an English boy can study шшш. The very pope who 
talk so much of learning English through Latin neglect in the most 
eurious ways those Platt-Deutsch languages, Dutch and Scandinavian, 
a knowledge of which is 10 times more valuable in the study of what 
is becoming the speech of the world. And how they do scorn Lowland 
he cleverest men of our time have been brought up on the 
classics, and so the engineer who cannot even quote correctly a {ар 
from the Latin grammar, who never knew anything of classica 
literature, insists upon it that & classical education is essential for all 
men. He forgets the weary hours he spent getting off Euclid, and the 
relief it was to escape from the classroom not quite stupefied, and he 
advocates the study of pure mathematics and abstract dynamics as 
absolutely necessary for the training of the mind of every young engi- 
neer. I have known the ordinary abominable system of mathematical 
study to be advocated by engineers who, because they had passed 
through it themselves, had really got to loathe all kinds of 
mathematics higher than that of the grocer or housekeeper. 
They said that mathematics had trained their minds, but they did 
not need it in their profession. There is no profession which so much 
requires a man to have the mathematical tool always racy for use on 
all sorts of problems, the mathematical habit of thought the one 
most exercised by him ; and yet these men insist upon it that they 
can get all their calculations done for them by mathematicians 
paid so much a week. If they really thought about what they were 
saying, it would be an expression of the pow contempt for all 
engineering computation and knowledge. e was pitchforked into 
works with no knowledge of mathematics, or dynamics, or physics, 
or chemistry, and, worse still, ignorant of the methods of study 
which a study of these things would have produced; into works 
where there was no man whose duty it was to teach an пиене; 
and because he, one in а thousand, has been successful, he assures 
us that this pitchforking process is absolutely necessary for eve 
young engineer. Не forgets that the average boy leaves an Englis 
school with no power to think for himself, with a hatred for books, 
with less than none of the pos pau whieh might help him to 
understand what he sees, and he has learnt what is called mathe- 
matics in such a fashion that he hates the sight of an algebraic 
expression all his life after. 

do not want to speak of boys in general. I want only to speak 
of the boy who may become an engineer, and before speaking of his 
training I want to mention his essential natural qualification—that he 
really wishes to become an engineer. I take it to bea rule to which 
there are no exceptions that no boy ought to enter a profession—or, 
rather, to continue in a profession —if he does not loveit. We all know 
the young man who thinks of engineering things during office hours 
and never thinks of them outside office hours. Ме know how his 
fond mother talks of her son as an engineer who, with a little more 
family influence and personal favour, and if there was not so much 
competition in the profession, would do so well. It is true, family 
influence may perhaps get such а man a better position, but he will 
never be an engineer. He is not fit even to be а hewer of wood and 
drawer of water to engineers. Love for his profession keeps a man 
alive to its interests all his time, although, of course, it does not 
revent his taking an interest in all sorts of other things as well; 
but it is only a proſessional problem that warms him through with 
enthusiasm. I think we may assume that there never yet was an 
engineer worth his salt who was not fond of engineering, and so I shall 
speak only of the education of the young nian who is likely to be fond 
of engineering. 

How are we to detect this fondness in a boy! I think that if the 
general education of all hoys were of the rational kind which I shall 
presently describe, there would be no great difficulty ; but as the 

resent academic want of system is likely to continue for some time, 
it is well to consider things as they are. Mistakes must be made, 
and the parent who tries during the early years of his ориг {о 
find out by crafty suggestion what line his son is likely to wish to 
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follow wili just as probably do evil by commission as the utterly 
careless parent is likely to do evil by omission. He is like the 
botanical enthusiast who digs up plants to see how they are getting 
on. But in my experience the Anglo-Saxon boy can stand a very 
great deal of mismanagement without permanent hurt, and it can do 
no kind of boy any very great harm to try him on engineering for a 
while. Even R. L. Stevenson, whose father seems to have been very 
persistent indeed in trying to make an engineer of him against his 
will, does not seem, to a Philistine like myself, to have been really 
hurt as a literary man through his attendance on Fleeming Jenkins's 
course at Edinburgh—on the contrary, indeed. It may be prejudice, 
but I have always felt that there is no great public person of whom 1 
have ever read who would not have benefited by the early training 
which is suitable for an engineer. I ат glad to see that Mr. Wells, 
whose literary fame, great es it is, is still on the increase, distinguishes 
the salt of the earth or savieurs of society from the degraded, useless, 
luxurious, pleasure-loving people doomed to the abyss by their havinz 
had the training of engineers and by their possessing the engineer's 
methods of thinking 

It may be that there are some boys of great genius to whom all 
physical science or application of science is hateful. I have been told 
that this is so, and if so I still think that only gross mismanagement 
of а youthful nature сап have produced such detestation. For such 
curious persons engineering experience is, of course, quite unsuitable. 
I call them „curious because every child's education in very early 
yeais is one in the methods of the study of physical science; it is 
Nature's own method of training, which proceeds successfully until it 
is interfered with by ignorant teachers who check all power of observa- 
tion, and the natural desire of every boy to find out things for himself. 
If he asks a question, he is snubbed ; if he observes Nature as a loving 
student, he is said to be lazy aud a dunce, and is punished as being 
neglectful of school work. Unprovided with apparatus he makes 
experiments in his own way, and he is said to: be destructive and full 
of mischief. But however much we try to make the wild ass submit 
to bonds and the unicorn to abide by the crib, however bullied and 
beaten into the average schoolboy type, I cannot imagine any healthy 
boy suffering afterwards by part of a course of study suitable for 
engineers, for all such study must follow Nature's own system of 
observation and experiment. Well. whether or not a mistake has 
been made, I shall assume the boy to be likely to love engineering, 
and we have to consider how he ought to be prepared for his 
profession. 

I want to say at the outset that I usually care only to speak of the 
average boy, tlie boy usually said to be stupid, 95 per cent. of all boys. 
Of the boy said to be exceptionally clever I need not speak much. 
Even if he is pitehforked into works immediately on leaving a bad 
school, it will not be long before he chooses his own course of st'idy 
and follows it, whatever course may have ееп laid down for him hy 
others. I recollect that when in 1863 I attended an evening class 
held in the Model School, Belfast, under the Science and Art Depart- 
ment, on practical geometry and mechanical drawing, there was a 
young man attending it who is now well known as the Right Hon. 
William J. Pirrie. He had found ont for himself that he needed a 
certain kind of knowledge if lie was to escape from mere rule-of-thumb 
methods in shipbuilding work ; it could at that time be obtained 
nowhere in the North of Ireland except at that class, and, of course, 
he attended the class. For 42 years the Science and Art Department, 
which has recently doubled its already great efficiency, has been giving 
chances of this kind to every clever young man in the country from 
long before any physical science was taught in any English publie 
school. The one essential thing for the exceptional boy is that he 
shall find within his reach chances to take advantage of, chances of 
learning, chances of practice, and, over and above all, chances of 
meeting great men. It takes me off my subject a little, but 1 should 
like here to illustrate this matter from my own personal experience. 

. I had already been an apprentice for four years at the Lagan Foundry 
when I entered Queen's College for a course of civil engineering. I 
suppose that there never was on this earth a college so poorly equipped 
for a course of engineering study. Even the lecture-room —this lecture- 
room in which you ure now sitting—was borrowed from the physics 
professor, There was а narrow passage, ironically called a '' drawing- 
room," and this was the only space reserved for engineering in a 
town whose engineering work was even then very important. There 
were some theodolites and levels and chains for surveying, but 
nothing else in the way of apparatus. But there was as professor a 
man of very great individuality ; he acted as president of this section 
28 years ago. I сап hardly express my obligations to Prof. James 
Thomson. It was my good fortune to be а pupil both of this great 


man and of his younger brother Lord Kelvin, as well as of Dr. Andrews.. 


It is not because these three men were born in Belfast that we here 
call them great. It is not because Tait (late of Edinburgh) and Purser 
(now the president of Section A) were professors at this college that we 
call them great. All the scientific men of the world are agreed to call 
these men very great indeed. То come in contact with any of them, 
even for a little while, as a student altered for ever one's attitude to 
Nature. It was not that they gave us information, knowledge, facts. 
The syllabuses of their courses of study were nothing like so perfect 
as that of the smallest German polytechnic. And yet if a youth 
with a liking for physical science had «one to а German gymnasium 
to the age of 19, and had become a walking encyclopwdia on leaving 
one's polytechnic at the age of 24, the course of that life study would 
not have done for him as much good as was done by a month’s contact 
with one of these men. People call it personal magnetism,” and 
think there is something occult about it. Ta truth, they revealed to 
the student that he himself was а man, that mere learning was unim. 
portant, that one's own observation of some common phenomenon 
might lead to importaut results unknown to the writers of books. 
They made one begin to think for oneself for the first time. Let me 
give an example of how the thing worked. 

James Thomson was known to me as the son of the author of my 


best mathematical books, hut more particularly as the man who had 
first used Carnot’s principle in combination with the discovery of 
Joule, and 1 often wondered why Rankine and Clausius and Kelvin 
got all the credit of the discovery of the second law of thermo- 

ynamics Men think of this work of his merely as having given the 
first explanation of regelation of ice and the motion of glaciers. He 
was known to me as the inventor of the Thomson turbine and centri- 
fugal pump and jet pump. His name was to be found here and there 
in all my text-Pooks, always in connection with some thoroughly well- 
worked-out investigation, as it ia to be found in all good text-books 
now ; for wherever he left a subject, there that subject has remained 
until this day ; nobody has added to it or found a mistake in it. He 
was to mea very famous man, and yet he treate me as a fellow- 
student. Оре of his early lectures was about flowing water, aud he 


told us of a lot of things he had observed, which I also had observed 


without much thought ; and he showed low these simple observations 
completely destroyed the value of everything printed in every text- 
book on the subject of water Howing over gauge-notches, even in the 
otherwise very perfect Rankine. I felt how stupid I had been in not 
having drawn these conclusions myself. but, in truth, till then I had 
nevcr ventured for a moment to criticise anything in a book. I have 
been a cautious critic of all statements in text-books ever since. If 
any engineer wants to read what is almost the most instructive paper 
that has ever been written for engineers, let him refer to the latest 
paper written by James Thomson on this subject. The reasoning 
there given was given to me in lectures in this very room in 1868, and 
had been given to students for many years previous. 

Again, soon afterwards, he let me see that although I had often 
looked at the whirlpool in a basin of water when the central bottom 
hole is open. and although I had read Edgar Allen Poe's mythical 
description of the maclstrom, I had been very much too careless in 
my observation. Among other things, Thomson had observed that 
particles of sand gradually passed along the bottom towards the hole. 
When he found out the cause of this, it led him at once to several 
discoveries of great importance, Indeed, the study of this simple 
observation gave rise to all his work on (1) what occurs at bends of 
pipes and channels, and why rivers in alluvial plains bend more and 
more ; (2) the explanation of the curious phenomena that accompany 
great. forest fires ; (3) the complete theory of the great wind circula- 
tion of the earth, published in its final form as the Bakerian lecture 
of the Royal Society in 1892. 

But why go on! He taught me to see that the very commonest 
phenomenon had still to reveal important secrets to the understand- 
ing eye and brain, and that no man is a true student unless he is 
a discoverer. And so it was with Kelvin and Andrews. Their 
names were great before the world, and yet they treated one as a 
fellow-student. Is any expenditure of money too large if we can 
obtain great men like these for our engincering colleges ^ Money 
is wanted for apparatus, and more particularly for men, and we spend 
what little we have on bricks and mortar ! 

The memory of a man so absolutely honest as Prof. James 
Thonison was compels me to say here that | was in an exceptionally 
fit state to benelit by contact with him, for I hungered for scientific 
information. I do not think that there was so much benefit for the 
average student whose early education had almost unfitted him for 
engineering studies. To work quantitatively with apparatus is good 
for all students, but it is absolutely necessary for the average student, 
and. as 1 said before, there was no apparatus. Also, the average 
student cannot learn from lectures merely, but needs constant tutorial 
teaching, and the professor liad no assistant. 

Anybody who wants to know what kind of engineering school there 
ought to be in such a college as this can see excellent specimens (some- 
times several in one town) in Glasgow, Birmingham, Liverpool 
London, Manchester, Leeds, Bristol, Nottingham, Edinburgh, aud 
other great cities. There the fortunate manufacturers have given 
many hundreds of thousands of pounds for instruction in applied 
science (engineering). In America the equipment of such schools is 
much more thorough, and there are large staffs of teachers, for 
fortunate Americans have contributed tens of millions of pounds for 
this kind of assistance to the rising generation. Germany and Switzer- 
land compete with America in such preparation for supremacy in 
manufacture and engineering, and nearly every country in the world 
is more and more recognising its importance as they see the great 
inventions of Englishmen like Faraday and Perkin and Hughes and 
Swan developed almost altogether in those countries which believe in 
education. Even £100,000 would provide Queen's College, Belfast, 
with the equipment of an engineering school worthy of its traditions 
and position, and Belfast is a city in which many large business 
fortunes have been made. 

It is interesting to note that the present arrangements of the Royal 
University of Ireland, with which the college is affiliated, are such 
that most of the successful graduates in engineering of Queen's 
University would now be debarred from taking the degree. Even in 
London University Latin is not а compulsory subject for degrees in 
science ; Ireland has taken a step backwards towards the Middle Ages 
at the very time when other countries are stepping forward. 

Well-equipped schools of applied science are getting to be numerous, 
but I am sorry to say that only a few of the men who leave them 
every year are really likely to become good engineers. The most 
iniportant reason for this is that the students who enter them come 
usually from the public schools; they cannot write English ; they 
know nothing of English subjects ; they do not care to read anything 
except the sportiug news in the daily papers ; they cannot compute ; 
they know nothing of natural science ; in fact, they are quite deficient 
in that kind of general education whieh every man ought to have. 

I am not sure that such ignorant boys would not benefit more by 
entering works at once than by entering a great engineering school. 
They cannot follow the college courses of instruction at all, in spite of 
having passed the entrance examination by cramming. Whereas after 
a while thev do begin to understand what oes on in a workshop; and 
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if they have the true engineer's spirit, their workshop observation will 
greatly correct the faults due to stupid school work. 

Perhaps I had better state plainly my views as to what general 
education is best for the average English boy. The publie schools of 
England teach English through Latin, a survival of the time when 
only special boys were taught at all, and when there was only one 
language in which people wrote. Now the average boy is also 
taught Latin, and when he leaves school for the army or any 
other pursuit open to average boys he cannot write а letter, he 
cannot a grammatical sentence, he cannot describe anything he 
has seen. The publie school curriculum is always growing, 
and it is never subtracted from or rearranged. There is one 
subject which ordinary schoolmasters can teach well — Latin. 
The other usual nine subjects have gradually been added to the 
curriculum for examination pum they are taught in watertight 
compartments—or, rather, they are only crammed, and not taught 
at all Our school system resembles the ordinary type of old- 
established works, where gradual accretion has produced a higgledy- 
piggledy set of shops which one looks at with stupefaction, for it 
is impossible to get business done in them well and promptly, and 
yet it seems impossible to start а reform anywhere. What is 
wanted is an earthquake or. a fire—a good fire—to destroy the 
whole works and enable the business to be reconstructed оп a 
consistent and simple plan. And for much the same reason our 
whole public school system ought to be ‘‘ scrapped.” What we want 
to see is that а boy of fifteen shall be fond of reading, shall be able 
to compute, and shall have some knowledge of natural science ; or, 
to put it in another way, that he shall have had mental training 
in the study of his own language, in the experimental study of 
mathematies, and in the methods of the student of natural science. 
Such a boy is fit to begin any ordinary profession, and whether 
he is to enter the Church, or take up medicine or surgery, or 
become a soldier, every boy ought to have this kind of training. 
When I have advocated this kind of education in the past I have 
usually been told that I was thinking only of boys who intend to 
be engineers ; that it was а specialised kind of instruction. But 
this is very untrue. Let me quote from the recommendations of 
the 1902 Military Education Committee (Report, p. 5): “The fifth 
subject which may be considered as an essential part of a sound 
general education is experimental science - that is to say, the science 
ot physics and chemistry treated experimentally. Аз a means of 
mental training, and also viewed as useful knowledge, this may be 
considered a necessary part of the intellectual equipment of every 
educated man, and especially so of the officer, whose profession in all 
ita branches is daily becoming more and more dependent on science." 
When statements of this kind have been made hy some of us in the 
past, nobody has paid much attention; but I beg you to observe 
that the headmaster of Eton and the headmaster of St. Paul's 
School are two of the members of the important committee who 
signed this recommendation, ond it is impossible to ignore it. Last 
year. for the first time, the president of the Royal Society made a state- 
ment of much the same kind, only stronger, in his annual address. I am 
vlad to see that the real value of education in physical science is now 
appreciated ; that mere knowledge of scientific facts is known to be 
unimportant compared with the production of certain habits of thought 
and action which the methods of scientific study usually produce. 

As to English the committee say: ''They have no hesitation in 
insisting that a knowledge of English, as tested by composition, 
together with an acquaintance with the main facts of the history and 
geography of the British Empire, ought in the future to hold the frst 
place in the examination and to be exacted from all candidates." The 
italics are mine. It will be noticed that they say nothing about the 
practical impossibility of obtaining teachers. As to mathematics, 
the committee say: It is of almost equal importance that every 
officer should have a thorough grounding in the elementary part of 
mathematics. But they think thatelementary mechanics and geometrical 
drawing, which under the name of practical geometry is now often 
used as an introduction to theoretical instruction, should be added 
to this part of the cxamination, so as to ensure that at this stage of 
instruction the practical application of mathematics may not be left 
out of sight.” As Sir Hugh Evans would have said, It isa very dis- 
cretion answer— the meaning is good " ; but I would that the committee 
had condemned abstract mathematics for these army candidates 
altogether. This committee recommends for the Woolwich and Sand- 
hurst candidates a reform that has already been carried out by London 
University. No dead language is to he compulsory, but unfortunately 
some language other than English is still to be compulsory. "Those 
boys, of whom there are so many, who dislike and cannot learn another 
language are still to be labelled “© uneducated.” 

This report appears in good time. It would be well if committees 
would sit and take evidence as to the education of men in the other 
professions entered hy our average boys. It is likely that when an 
authoritative report is prepared on the want of education of clergy nien, 
for example, exactly the same statements will be made in regard to 
the general education which ought to precede the technical training ; 
but perhaps a reference may be mace in the report to the importance 
of a study of geology and biology as well as physical science. Think 
of the clergyman being able to meet his scientific enemies in the gate! 

Thanks mainly to the efforts of a British Association committee, 
really good teaching of experimental science is now being introduced 
into all public schools, in spite of most persisten* opposition wearing 
an appearance of friendliness In consequence, too, of the appoint- 
ment of a British Association committee last year, at what might be 
called the psychological moment, a great reform has already begun in 
the teaching of mathematics. Even in the regulations for the Oxford 
Locals for 1903 Euclid is repudiated. It seems probable that at the 
end of another five years no average boy of 15 years of ave will have 
been compelled to attempt any abstract reasoning about tl'üngs of 
which he knows nothing ; he will be versed in experimental mathe- 
matics, which he may or may not call mensuration ; he will use 


logarithms, and mere multiplication and division will be a joy to him ; 
he will have a working power with algebra and sines and cosines ; he 
will be able to tackle at once any curious new problem which can be 
solved by squared paper ; and he will have no fear of the symbols of 
the infinitesimal calculus. When I insist that a boy ought to be able 
to compute, this is the sort of computation that I mean. Five years 
hence it will be called el ꝛmentary mathematics.” Four years ago it 
was an unorthodox subject called ‘‘ practical mathematics,” but 16 is 
establishing itself in every polytechnical and technical college and even- 
ing or day science school in the country. Several times I have been 
informed that on starting an evening class, when plans have been made 
for a possible attendance of 10 or 20 students, the actual attendance 
has been 200 to 300. Pupils may come for one or two nights to a class 
on academic mathematics, but then stay away for ever; а class in 
practical mathematics maintains its large numbers to the end of the 
winter. 

Hitherto the average boy has been taught mathematies and 
mechanics as if he were going to be a Newton or a Laplace; he 
learnt nothing and became stupid. I am sorry to say that the teaching 
of mechanics and mechanical engineering through experiment is com- 
paratively unknown. Cambridge writers and other writers of books 
on experimental mechanics are unfortunately ignorant of engineering. 
University courses on 5 one эр endid exception, under 
Prof. Ewing at Cambridge—assume that undergraduates are taught 
their mechanics as а logical development of one or two axioms; 
whereas in many technical schools under the Science and Art Depart- 
ment apprentices go through a wonderfully good laboratory course in 
mechanical engineering. Wereally want to give only a few fundamental 
ideas about momentum and the transformations of energy and the 
properties of materials, and to give them from so many points of view 
that they become part of a student's mental ra d so that he 
uses them continually. Instead of giving а hundred labour-saving 
rules which must be forgotten, we ought to give the one or two ideas 
which a man's common-sense will enable him to apply to any problem 
whatsoever and which cannot be forgotten. A boy of good mathe- 
matical attainments may build on this experimental knowledge after- 
wards а superstructure more elaborate than Rankine or Kelvin or 
Maxwell ever dreamt of as being possible. Every boy will build some 
superstructure of his own. 

] must not dwell any longer on the three essential parts of a good 
general education which lead to the three powers which all boys of 15 
ought to possess : power to use books and to enjoy reading ; power to 
use mathematics and to enjoy its use ; power to study Nature sympa- 
thetically. a aar Board school boys who go to evening classes in 
many technical schools after they become apprentices are really 
obtaining this kind of education. The Scotch Education Board is 
trying to give it to all boys in primary and secondary schools. It will, 
I fear, be some time before the sons of well-to-do parents in England 
have a chance of obtaining it. 

When a boy or man of any age or any kind of experience enters 
an engineering college, and wishes to learn the scientific principles 
underlying a trade or profession, how ought we to teach him! Неге 
is the reasonable general principle which Profs. Ayrton and Armstrong 
and I have acted D ee and which has so far led us to much success. 
Whether he comes from a bad or a good school, whether he is an old 
or young boy or man, approach his intelligence through the knowledge 
and experience lic already possesses. This principle involves that we 
shall compel the teacher to take the pupil’s point of view rather than 
the pupil the teacher’s ; give the student a choice of many directions 
in е he may study ; let lectures be rather to instruct the student 
how to teach himself than to teach him; show the student how to 
learn through experiment, and how to use books. and, except for 
suggestion and help when asked for, leave him greatly to himself. If 
a teacher understands the principle he will have no difficulty in carry- 
ing it out with any class of. students. I myself prefer to have students 
of very different qualifications and experience in one class because 
of the education that each gives to the others. Usually, however, 
except in evening classes, one has a set of boys coming from much 
the same kind of school, and although, perhaps, differing consideraoly 
as to the places they might take in an ordinary examination, really 
all of much the same average intelligence. Perhaps I had better 
describe how the principle is carried out in one case- the sons of 
well-to-do parents such as now leave English schools at about 15 years 
of age. 

It was for such boys that the courses of instruction at the Finsbury 
Technical College (the City and Guilds of London Institute) were 
arranged 22 years ago. It was attempted to supply that kind of 
training which ought already to have been given at school. together 
with so much technical training as might enable а boy at the end of 
a two years' course to enter any kind of factory where applied science 
was important, with an observing eye, an understanding brain, and a 
fairly skilful hand. The system, in so far as it applies to various 
kinds of mechanical engineering, will be found described in one of a 
small collection of essays called “ England's Neglect of Science.“ 
рр. 57-67. І ат sure that any engineer who reads that description 
will feel satistied that it was the very best course imaginable for the 
average boy of the present time. A boy was taught how he must 
teach himself after he entered works. If after two or three years in 
the works he cared to go for a year or so to one of the greater colleges, 
or did not so care, it was assured that he had had such a training 
as would enable him to choose the course which was really the best 
for him. 

Old Finsbury students are to be found everywhere in important 
posts. The experiment has proved so successful that every London 
polytechnic, every municipal technical school in the country has 
adopted the system, and in the present state of our schools I feel 
sure that all important colleges ought to adopt the Finsbury system. 
It hardly seems appropriate to apply the word “ system“ to what 
was so plastic and uncrystallised, and had nothing to do with any 
kind of ritual. 
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The professors were given a free hand at Finsbury, and there 
were no outside examiners. I need not dwell upon the courses in 
chemistry and physics (some critics might call the subjects rational 
chemistry and applied physics); they were as different from all other 
courses of study in these subjects as the courses on rational mathe- 
matics and mechanics differed from all courses elsewhere. The course 
on mechanics was really one on mechanical engineering. There were 
workshops in wood and iron, not to teach trades, but rather to 
teach boys the properties of materials. There were a steam-engine 
and а gas-engine, and shafting and gearing of many kinds, and 
dynamos which advanced students in turn were allowed to look 
after under competent men. There was no machine which might 
not be experimented with occasionally. Elementary and advanced 
courses of lectures were given; there was an elaborate system of 
tutorial classes, where numerical and squared paper exercise work 
was done; there were classes in ex 5 plane and solid 
geometry, including much graphical calculation ; boys were taught 
to make drawing-office drawings in pencil only, and tracings and blue 
prints, such as would be respected in the workshop, and not the 
ordinary drawing-class drawings, which cannot be respected anywhere ; 
but the most important part of the training was in the laboratory, in 
which every student worked, making quantitative experiments. Ап 
offer of a 100-ton testing machine for that laboratory was made but 
refused ; the advanced students usually had one opportunity given 
them of testing with a large machine, but not in their own laborstory. 
I consider that there is very little educational value in such a machine ; 
the student thinks of tho great machine, and not of the tiny specimen. 
Junior students loaded wires and beams, or twisted things with ve 
visible кешш, and saw exactly what was happening, or they studied 
vibrating ies. Many hours were devoted to experiments on а 
battered, rusty old screw-jack, or some other lifting machine, its 
efficiency under many kinds of load being determined, and students 
studied their observations using squared paper, as intently as if nobody 
had ever made such experiments before. There was one piece of appa- 
ratus, an old flywheel bought at a rag-and-bone shop, to which kinetic 
energy was given by a falling weight, which, I remember, occupied 
the attention of four white-headed directors of electrie companies in 
1882 (evening students) for many weeks. A casual first measurement 
led on to corrections for friction and stiffness of а cord, and much else 
ofa most interesting kind. At the end of six weeks these gentlemen 
had gained a most thorough computational acquaintance with every 
important principle of mechanics, a knowledge never to be forgotten. 
They had also had a revelation such as comes to the true experimenter— 
but that is too deep a subject. 

Perhaps teachers in the greater colleges will smile in a superior 
way when they hear of this kind of experimental mechanics being 

ed engineering laboratory work. True, it was elementary 
mechanics; but 18 not every principle which every engineer con- 
stantly needs called а mere elementary principle of mechanics by 
superior persons? I find that these elementary principles are very 
much unknown to men who have passed through elaborate mathe- 
matical studies of mechanics. Students found out in that laboratory 
the worth of formule; they gained courage in making calculations 
from formule, for they had found out the extent of their own ignorance 
end knowledge. 

I have never approved of elaborate steam-engines got up for students' 
laboratory exercise work.  À professor who had devoted much thought 
for а year to the construction of such a four-cylinder engine showed 
& friend how any one or any two or any three or all four cylinders, 
with or without jacketing, could be used in all sorts of ways. The 
friend ventured to say, ‘‘ This engine will be used just once and never 
after." The professor was angry, but his friend proved to be right. 
The professor made experiments with it once himself with a few good 
students. Unfortunately it was not a sufficiently elaborate investiga- 
tion for publication. Afterwards he never had time personally to 
superintend such work ; his assistants were busy at other things; his 
students could not be trusted with the engine by chemselves; and to 
this day it stands in the laboratory & beautiful but useless piece of 
apparatus, At Finsbury there was an excellent one-cylinder engine 
with vaporising condenser. It drove the workshops and electric 
generators. On a field day it drove an electric generator only, and 
perhaps 50 students made measurements. Each of them had already 
acted as stoker and engine-driver, as oiler and tester of the machinery, 
lighting fires, taking indicator diagrams, weighing coal, opening and 
closing cocks from 7 in the morning to 10 at night, so that every- 
thing was well known to him. They maintained three ditferent steady 
loads for trials of three hours each. They divided into groups, one 
from each group ceasing to take a particular kind of observation every 
10 minutes and removing to another job. All watches were made to 

, and each student noted the time of each observation. These 
observations were: taking indicator diagrams, checking the speed 
indicator, taking temperature of feed water, quantity of feed by meter 
(the meter һай been carefully checked by gauge notch, aud every other 
instrument used by us had been tested weeks before), taking the actual 
horse-power passing through a dynamometer coupling on the shaft, 
taking boiler and valve-chest pressures and vacuuin pressures on the 
roof and in the engine-room, weighing coal (the calorific value had 
already been tested), taking the horsc-power given out by the dynamo, 
counting the electric lamps in use, and. soon. Each student was well 
prepared beforehand. During the next week he reduced his own 
observations, and some of the results were gathered on one great table. 
One lesson that this taught could never be forgotten —how the energy 
of 1. of coal was disposed of. So much up the chimney or by radia- 
tion from boiler or steam jacket and pipes ; in condensation in the 
cylinder ; to the condenser ; in engine friction ; in shalt friction, etc. 
I cannot imagine a more important lesson to а young engineer than 
this one taught through а common working engine. The students 
had the same sort of experience with a gas-engine. I heed hardly siy 
how important it was that the professor himself should take charge 
of the whole work leading up to, during, and after such a field day, 


The difficulty about all laboratory exercise work worth the name 
is that of finding demonstrators and assistants who are wise and 
energetic. Through foolishness and laziness the most beautiful system 
becomes an unmeaning routine, and the more smoothly it works the 
less educational it is. In England just now the curse of all education 
is the small amount of money available for the wages of teachers— 
just enough to attract mediocre men. I have been told, and I can 
easily imagine that such men have one talent over-developed, the 
talent for making their job softer and softer, until at length they just 
sit at а table, maintaining discipline merely by their presence, 
answering the questions of such students as are earnest enough to 
come and worry them. In such cases it is absolutely necessary to 
periodically upset their clockwork arrangements. After such an 
artificial earthquake one might be reminded of what occurred at the 
poo! of Bethesda, whose waters had their healing property restored 
when the angel came down and troubled them. But for & per- 
manently good arrangement there ought to be very much higher 
wages 1 in the teaching profession. 

No kind of engineering has developed so rapidly as the electrical. 
Why, it was at the meeting here in Belfast 28 years ago (I remember, 
for I was a secretary of Section А that year, and took the machine to 
pes afterwards in Lord Kelvin's laboratory) that there was exhibited 
or the first time in these islands a small Gramme machine. This 
handmaid of all kinds of engineering is now во important that every 

oung engineer may be called uneducated who has not had a training 
in that kind of mechanical engineering which is called electrical engi- 
neering. Prof. Ayrton's laboratory at Finsbury is the model copied 
by every other electrical engineering laboratory in the world. He 
and I had the same notions; we had both been students of Lord 
Kelvin ; we had worked together in Japan since 1875 ; but whereas I 
was trying to make my system of teaching mechanical engineering 
replace an existing system, or want of system, there was no existing 
system for his to replace. Thus it will be found that in every elec- 
trieal engineering laboratory the elementary principles are made 
part of a pupil'a mental machinery by many quantitative experiments, 
and nobody suggests that it is mere elementary physics which ia 
being taught—a suggestion often enough made about the work in 
my mechanical laboratory. When students know these elementary 
principles well, they can apply their mathematies to the subjeot. 
Ав they advance in knowledge they are allowed to find out by their 
own experiments how their simple theories must be made more complex 
in real machines. Their study may be very complete, but, however 
much mathematics and graphical calculation may come in, their 
designs of electrical machinery are really based upon the knowledge 


acquired by them in the electrical and mechanical laboratories. 


he electrical engineer has an enormous advantage over other 
engineers ; everything lends itself to exact calculation, and а com- 
pleted machine or any of its parts may be submitted to the most 
searching electrical and magnetic tests, since these tests, unlike those 
applied by other engineers, do not destroy the body tested. But for 
this very reason, as а finished product, the electrical engineer cannot 
have that training in the exercise of his judgment in actual practical 
work after he leaves а college that some other engineers must have. 
In tunnelling, earthwork, and building, in making railways and 
canals, the engineer is supremely dependent on the natural conditions 
provided for him, and these conditions are never twice the same. 
There are no simple laws known to us about the way in which sea and 
river eurrents will act upon sand and gravel, and engineers who have 
had to do with such problems are continually appealing to Nature, 
continually making observations and bringing to bear upon their 
work all the knowledge and and habits of thought that all their past 
experience has given them. I do not know that there is any job 
which a good teacher would have greater pleasure in undertaking than 
the arrangement of a laboratory in which students might study for 
themselves such problems as come before railway, cana], river, harbour, 
and coast protection engineers. There is no such laboratory in existence 
at the present time, and in any case it could only be of use in the way 
of mere suggestion to an engineer who had already а good knowledge 
of his profession. 

It was a curious illustration of mental inertia that the usual engi- 
neering visitor, even if he was a professor of engineering, always 
seemed to suppose that the work done at Finsbury was the same as 
that done in all the great engineering colleges. As a matter of fact 
no subject was tanghi there in the same manner as it was taught 
elsewhere. 

Most of the students were preparing for electrical or mechanical 
engineering, and therefore we thought it important that а every 
professor or demonstrator or teacher should be an engineer. I know 
of nothing worse than that an engineering student should be taught 
mathematies or physies or chemistry by men who are ignorant of 
engineering, and yet nothing is more common in colleges of applied 
science. The usual courses are only suitable for men who are pre- 
paring to be mere mathematicians, or mere physicists, or mere 
chemists. Each subject is taken up in a stereotyped way, and it 
is thought quite natural that in one year a student shall have only 
a most elementary knowledge of what is to the teacher such a great 
subject. The young engineer never reaches the advanced parts 
which might be of use to him ; he is not sufficiently grounded in 
general principles; his whole course is only a preliminary course to 
a more advanced one which there is no intention of allowing him 
to pursue, and, not being quite a fool, he soon sees how useless 
the thing is to him. The professor of chemistry ought to know 
that until a young engineer can calculate exactly by means of a 
principle, that principle is really unknown to him. For example, 
take the equation supposed to be known so well, 


It is never understood by the ordinary elementary chemical student 


who writes it down so readily. Every one of the six cunning way» 
in which that equation conveys information ought to be as familiar 
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to the yo engineer as they are, or ought to be, to the most 
Specialised chemist. Without this he cannot compute in connection 
with combustion in gas and oil engines and in furnaces. But I have 
no time to dwell on the importance of this kind of exact knowledge 
in the education of an engineer. 

Mathematics and physics and chemistry are usually taught in 
watertight compartments, as if they had no connection with one 
another. In an engineering college this is particularly bad. Every 
subject ought to be taught through illustrations from the professional 
work in which a student is to be engaged. An engineer has been 
wasting his time if he is able to answer the questions of an ordinary 
examination paper in chemistry or pure mathematics. The usual 
mathematical teacher thinks most of those very parts of mathematics 
which to an ordinary man who wants to us: mathematics are quite 
valueless, and those parts which would be altogether useful and easy 
enough to understand lie never reaches ; and, as I have said, so 
it is also in chemistry. Luckily, the physics professor has usually 
some small knowledge of engineering; at all events, he respects 
it. When the pure mathematician is compelled to leave the 
logical sequence which he loves to teach mechanics he is apt 
scornfully to do what gives him least trouble—namely, to give as 
„mechanics that disguised pure mathematics which forms 90 per 
cent. of the pretence of theory to be found in so many French and 
German books on machinery. As pure mathematical exercise work it 
is even meaner than the stupid exercises in school algebras; as pre- 
tended engineering it does much harm, because a student does not 

"find out its futility until after he has gone through it, and his 
enthusiasm for mathematics applied to engineering problems is 
5 hurt. But how is a poor mathematical professor who 

islikes engineering, feeling like us harnessed to а common 
wagon—how is he to distinguish good from evil? Не fails to see how 
worthless are some of the books on Theoretical Mechanics written by 
mathematical coaches to enable students to examinations. Ап 
engineer teaching mathematios would avoid all futilities ; he would 
base his reasoning on that experimental knowledge already possessed 
by а student ; he would know that the finished engineer cannot ho 
to remember anything except a few general principles, but that he 
ought to be able to apply these, clumsily or not, to the solution of 
any problem whatsoever. Of course he would encourage some of his 
pupils to take up Thomson or Tait, or Rayleigh's ‘‘ Sound," or some 
other classical treatise as an advanced study. 

Not only do I think that every teacher in an engineering college 
ought to have some acquaintance with engineering, but it scems to 
me equally important to allow a professor of engineering, who ought, 
above all things, to be a practical engineer, to keep in touch with his 
profession. А man who is not competing with other engineers in 
practical work 7 quickly becomes antiquated in his knowledge : the 
50 work in his drawing office is entirely out of date; he lectures 
about old difficulties which are troubles no longer ; his pupils have no 
enthusiasm in their work because it is merely academic and lifeless ; 
even when he is a man distinguished for important work in the past 
his students have that kind of disrespect for his teaching which makes 
it useless to thein. If there ie fear that too much well-paid professional 
work will prevent efficiency in teaching, there is no great difficulty in 
applying à remedy. 

One most important fact to be borne in mind is that efficient teachers 
cannot be obtained at such poor salaries as are now given. An efficient 
labourer is worthy of his hire; an inefficient labourer is not worthy of 
any hire, however small. Again, there is а necessity for three times 
as many teachers as are usually provided in England. The average 
man is in future to be really educated. "This means very much more 
personal attention, and from thoughtful teachers. Is England prepared 
to face the problem of technical education in the only way which 
can lead to suocess, prepared to pay a proper price for the real article ? 
If not, she must be prepared to see the average man remaining 
uneducated, 

Advocacy of teaching of the kind that was given at Finsbury is 
often met by the opposition not only of pure mathematicians and 
academic teachers, but I am sorry to say also of engineers. The 
average engineer not merely looks askance at, he is really opposed to 
the college training of engineers, and I think, on the whole, that he 
has much justification for his views. University degrees in engineer- 
ing science are often conferred upon students who follow an academic 
course, in which they learn little except how to pass examinations. 
The graduate of to-day even does not often possess the three powers 
to which I have referred. He is not fond of reading, and thercfore 
he has no imagination, and the idea of an engineer without imagina- 
tion is as absurd as Teufelsdröch's notion of a cast-iron king. 
He cannot really compute, in spite ot all his mathematics, and he is 
absurdly innocent of the methods of the true student of Nature. 
This kind of labelled scientific engineer is being manufactured now 
in bulk, because there is & money value attached to a degree. He 
is not an engineer in any sense of the word, and does not care for 
engineering, but he sonietimes gets employment in technical colleges. 
He is said to teach when he is really only impressing upon deluded 
ae the importance of formula, and that whatever is printed in 

ooks must be true. The real young engineer, caught in this eddy, 
will no doubt find his way out of it, for the healthy experience of the 
workshop will bring back his common-sense. For the average pupil 
of such graduates there is no help. If he enters works, he knows 
but little more than if he had gone direct from school. He is still 
without the three оа шоро which are absolutely necessary for а 
young engineer. He is fairly certain to be а nuisance in the works 
and to try another profession at the end of his pupilage. But if it is 
his father's busines he can make a show of knowing something about 
it, and he is usually called an engineer. 

Standardisation in an industry usually means easier and cheaper 
and better manufacture, and a certain amount of it must be good even 
iu engineering, but when we sec a great deal of it we know that in 


that industry the true engineer is 


scholastic industry there has been far too much standardisation. 
Gymnasien and polytechnic systems are standardised in Germany, 
and there is а tendency to import them into England; but in my 
opinion we are very far indeed from knowing any system which deserves 
to be standardised, and the worst we can copy is what we find now in 
Germany and Switzerland. What we must strive for is the discovery 
of a British system suiting the British boy and man. The English 
boy may be called stupid so often that he actually believes himself 
to be stupid ; but of one thing we may be sure—he will find in 
some way or other an escape from tbe stupefying kind of school 
work to which the German boy submits. Апа if it were possible 
to make the average English boy of 19 раза such a silly 
school.leaving examination as the German boy," and to pass 
through в polytechnic, I am quite sure that there would be little 
employ ment among common-sense English engineers for such a manu- 
factured article. But is it possible that British boys could be manu- 
factured into such obedient academic machines, without initiative or 
invention or individuality, by teachers who are none of them engi- 
neers! No, we must have a British system of education. We cannot 
go on much longer as we have done in the past without engineering 
education ; and, furthermore, it must be such as to commend itself to 
employers. Of my Finsbury students, I think I may say that not 
one failed to get into works on a two or three years’ engagement, 
receiving some very small wage from the beginning, and without 
paying a premium. To obtain such employment was obviously one 
test of fitness to be an engineer, because experienced men thought it 
impossible. One test of the system was the ter ease with 
which new men obtained employment in 8 эре which had 
already taken some of our students. It is certainly very difficult 
to convince an employer that a college man will not bea nuisance 
in the shops. In Germany and in France, and to a less extent in 
America, there is among employers a belief in the value of technical 
education. In England there is still complete unbelief. I have known 
the subscribers of money to a large technical college in England (tho 
members of its governing board) to laugh, all of them, at the idea 
that the college could be of any possible benefit to the industries of 
the town. They subscribed because just then there was a craze for 
technical education due to а recent panic. They were ignorant masters 
of works (sons of the men who had created the works), ignorant 
administrators of the college affairs, and ignorant critics of their 
mismanaged eollege. I feel sure that if the true meaning of technical 
education were understood, it would commend itself to Englishmen. 
Technical education is an education in the scientific and artistic 
розе De which govern the ordinary operations in any industry. It 
is neither а science, nor an art, nor the teaching of а handicraft. It is 
that without which a master is an unskilled master; a foreman an 
unskilled foreman ; à workman an unskilled workman ; and a olerk or 
farmer an unskilled clerk or farmer. The cry for technical education 
is simply а protest against the existence of unskilled labour of all 


To have any good general system the employers must co-operate. 
Much of the training 1$ workshop practice, and it cannot be too often 
said that this is not to be given in any college. The workshop in a 
college serves a quite different purpose Now how may the practice 
best iven ! I must say that I like the Finsbury plan very much 
indeed, but there are others. When I attended this college in winter 
I was allowed to work in the Lagan Foundry in summer. In Japan 
the advanced students did the same thing; they had their winter 
courses at the college, and the summer was spent in the large Govern- 
ment workshops. e system worked very well indeed. In Germany 
recently the great unions of manufacturers made facilities for giving a 
year of real factory work to the polytechnic students, but it seems to 
me that these men are much too old for entrance to works, and, 
besides, a year is too short a time if the finished product is to call 
itself a real engineer. Possibly the British solution may be quite 
different from any of these. A boy may enter works at 14 on leaving 
& primary school or not later than 16 on leaving a secondary school. 
In either case he must have the three powers to which I have already 
referred so often. It will be recognised as the duty of the owners of 
works to provide, either in one large works or near several works, in a 
well.equipped school following the Finsbury principle, all that trsin- 
ing in the principles underlying the trade or profession which is 
necessary for the engineer. 

No right-thinking engineer has been scared by the newspaper 
writers who tell us of our loss of supremacy in manufacture, but I 
think that every engineer sees the necessity for reform in many of 
our ways, and especially in this of education. People talk of the 
good done to our workmen's ideas by the strike of two years ago. It 
18 to be hoped that the employers’ ideas were also expanded by their 
having been forced to travel and to see that their shops were quite out 
of date. Infact, we have all got to see that there is far too much 
unskilled labour among workmen, and foremen, and managers, and 
especially in owners. There may be some kinds of manufacture so 
e that everything goes like a wound-up clock, and no 
thought is needed anywhere ; but certainly it is not in any branch of 
engineering. Many engincering things may be standardised, but not 
the engineer himself. Millions of money may build up trusts, but 
they will be wasted if the unskilled labour of mere clerks is expected 
to take the place of the thoughtful skilled labour of owners and 
managers. I go further. and say that no perfection in labour-saving 


* The following is, I understand, a stock «question at certain 
gymnasien: Write out all the trigonometrical formule you know." 


I asked my young informant, ‘‘ Well, how many did you write? 
„Sixty-two was the answer. The young man informed me that a 


boy could not pass this examination unless he knew a“, algebra and 
uli trigonometry and «// science.” Strassburg geese used to be fed in 
France ; now they are fed in Germany. Cerman education seenis to 
he like smothering a fire with too much fuel or wet slack which has 


isliked. I consider that in the ' the appearance of fucl. 
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tools will enable you to do without the skilled, educated, thoughtful, 


honest, faithful workman with brains. I laugh at the idea that any 
country has better workmen than ours, and 1 consider education of 
our workmen to be the corner-stone of prosperi 
manufacture. It is from him in countless ways that all hints leading 
to great inventions come. New countries like America and Germany 
have their chance just now. They are starting, without having to 
‘scrap " any old machinery or old ideas, with the latest machinery 
and the latest ideas. For them also the time will come when their 
machines will be getting out of date, and the cost of ''serapping " 
will loom large in their eyes. In the meantime they have taught as 
lessons, and this greatest of all lessons: that unless we look ahead with 
much judgment, unless we take reasonable precautions, unless we pay 
some regard to the fact that the cleverest people in several nations are 
hungry for our trade and jealous of our supremacy, we may for a time 
lose a little of that supremacy. In the last 23 years I have written 
a good deal about the harm done to England by the general dislike 
that there is апо all classes for any kind of education. I do not 
say that this dislike is greater than it used to be in England; I 
complain that it is about as great. But I have never spoken of the 
decadence of England. It is only that we have been too confident 
that those manufactures and that commerce and that skill in engi- 
neering, for which 1 sneered at us, would remain with us for 
ever. Many writers have long been pointing out the consequences 
of neglecting education; prophesying those very losses of trade, 
that very failure of engineers to keep their houses in order, which now 
alarms all newspaper writers. Panics are ridiculous, but there is 
nothing ridiculous in showing that we can take a hint. We have 
had a very strong hint given us that we cannot for ever go on with 
absolutely no education in the scientific principles which underlie 
all engineering. There is another important thing to remember. 
Should foreigners get the notion that we are decaying, we shall no 
longer have our industries kept up by an influx of clever Uitlanders, 
and we are much too much in the habit of forgetting what we owe 
to foreigners, Fleming and German, Hollander, Huguenot, and 
Hebrew, for the development of our natural resources. Think of how 
much we sometimes owe to one foreigner like the late Sir William 
Siemens. | 

But I аш going too far ; there is, after all, not so very much of the 
foolishness of Ishbosheth among us, and I cannot help but feel hopeful 
as I think lovingly of what British engineers have done in the past. 
We who meet here have lived through the pioneering time of 
mechanical and electrical and various other kinds of engineering. 
Our days and nights have been delightful because we have had the 
feeling that we also were helping in the creation of a quite new thing 
never before known. It may be that our suocessors will have a better 
time—will see a more rapid development of some other applications of 
science. Who knows? In every laboratory of the world men are 
discovering more and more of Nature’s secrets. The laboratory 
experiment of to-day gives rise to the engineering achievement of 
to-morrow. But I do say that, however great may be the growth of 
engineering, there can never be a time in the future history of the 
world, as there has never before been a time, when men will have more 
satisfaction in the growth of their profession than engineers have had 
during the reign of Queen Victoria. 

And now I want to cal] your attention to а new phenomenon Over 
and over again has attention been called to the fact that the engineer 
has created what is called ‘‘ modern civilisation," has given luxuries of 
all kinds to the poorest people, has provided engines to do all the 
slave labour of the world, has given leisure aud freedom from drudgery, 
and chances of refinement and high thought and high emotion to 
thousands instead of units. But it is doing things more striking 
still. Probably the most important of all things is that the yoke of 
superstitions of all kinds on the souls of men should be lifted. The 
study of natural science is alone able to do this, but education through 
natural science for the great mass of the people, even for the select 
few called the distinguished men of the country, has been quite 
impossible till recently. I say that it is to engineers that the world 
owes the possibility of this new study becoming general. In our 
eountry nearly all discoveries come from below. The leaders of 
seience, the inventors, receive from a thousand obscure sources the 
germs of their great discoveries and inventions When every unit of 
the population is familiar with scientific ideas our leaders will not 
only be more numerous, but they will be individually greater. And 
it is we, and not the schoolmasters, who are familiarising the people 
with a better knowledge of Nature. When men can hardly take a 
step without seeing steam- engines and electromotors and lektari 
and telephones and steamships, with drainage and waterworks, with 
railways and electric tramways and motor cars; when every shop 
window is filled with the products of engineering enterprise, it is 
getting rather difficult for people to have any belief iu evil spirits and 
witchcraft. 

All the heart-breaking preaching of enthusiasts in education would 
produce very little effect upon an old society like that of England if 
it were not for the engineer. He has produced peace. He is turning 
the brown desert lands of the earth into green pastures. He is pro- 
ducing that intense competition among nations which compels educa- 
tion. If England has always been the last to begin reform, she has 
always been the most thorough and steadfast of the nations on any 
reform when once she has started on it. Education, pedagogy, is a 
progressive science ; and who am I that I should sav that the system 
of education advocated bv me is that which will be found hest for 
England ! In school education of the average boy or man England 
has as yet had practically no experience, for she has given no real 
thought to it. Yet when she does, 1 feel that although the Finsbury 
scheme for engineers may need great improvement, it contains the 
germ of that system which must be adopted by a race which has 
always learnt through trial and error, which has beon led less by 
abstract principles or abstract methods of reasoning than any race 
known in history, | 


in all engineering 


The above address was discussed at a joint meeting of the Engineer- 
ing and Educational Sections on Monday afternoon, Sept. 15, which 
was presided over by Prof. H. Armstrong. 


Previous to the discussion, Prof. John Perry gavean exceedingly 
brief résumé of his address, concluding by drawing the attention of 
those present to one problem which should be borne in mind in the 
discussion. This was the question of the workshop experience. Ought 
this to come before, or daring the engineering college course? In 
Japan his students had come to the college in the winter and worked 
in the Government works in the summer. His own experience 
nad been on the same lines. They also should endeavour to get 
employers and the great engineers interested in the education of young 
engineers. 

Sir Philip Magnus, in opening the discussion, said that the only 
claim he had to speak on the subject was derived from his association 
with Profs. Armstrong, Ayrton, and du in the establishment of 
the Finsbury College and the Central Institution. In 1883 he 
expressed his opinion that the agitation on methods of education 
would not subside until it had reorganised our education from the 
most elementary form up to the highest. He recently had been con- 
cerned with the creation of a faculty of engineering for the University 
of London, and had endeavoured to во arrange the programme that 
the objections often made to other college engineering degrees might 
not attach to the univorsity. The fact that a degree could often be 
obtained by a mere academical course, followed by examinations, had 
not raised in the opinion of the manufacturer the value of the d ; 
In the training of а doctor pu and theory went together, and he 
suggested that something of the same kind might be done with engi- 
neering. For instance, if they had a mixed course, with five or six 
months in the year in the college and the remaining time spent in 
the workshops, it might do good. The interval when the students 
were in the workshops would give the poner a chance of keeping 
in touch with practical professional work. 


Colonel R. E. Crompton, as an old public schoolboy, felt keenly 
the attacks lately made by Mr. Wells on public school education. 
Whatever the educational differences, the public schools cultivated in 
boys the manly habit of self-reliance, which was afterwards of value 
to the nation. He agreed with Prof. Perry that pupils in engineering 
colleges would do better if their previous training had been what it 
ought to be. The student should also be led to see results from his 
training as quickly as possible, so as to encourage him to further 
effort. Colonel Crompton then commented on the extreme value 
which education and training had on a body of men in war time. 
The Electrical Engineers in South Africa had proved what could be 
done with such a trained corps on emergencies. 

Mr. Charles Hawksley, the president of the Institution of Civil 

Engineers, expressed his entire agreement with the statement that the 
рл training of boys must be such as would adapt them for 
the profession they were afterwards to adopt. Не also agreed that 
the work should be made more pleasant than it had hitherto been 
to the boys themselves, so that they might see the advantage of 
learning. He thought that much good might come from what Sir 
P. Magnus had called the half time system, and the student might 
in actual work apply the scientifie knowledge he had gained. 

Sir W. H. Preeoe, K.C.B., protested against the idea that the 
Westminster engineers had any feeling against college-trained men. 
He had organised at Southampton, in 1868, the first school of elec- 
trical engineering in this country, and when the telegraph conipanies 
were taken over by the Government he had organised for the Post 
Office the educational system for telegraph engincers throughout 
the country. He believed in the education of the higher classes 
of engineers rather than giving a smattering of knowledge to a 
much larger number. He advocated that the college training 
should come first and the ee experience afterwards, and that 
they should not be intermixed. It was of the utmost importance 
to 5 the powers of observation, and also the practice of 
wricing or describing intelligibly what had been observed. Compara- 
tively few men were able to write really clear reports of engineering 
processes. He quoted an instance of a German firm requiring English 
engineers for Colonial work, because they had found that college- 
trained German engincers were not self-reliant. The first requisite in 
the training was a good teacher, who should teach the pupils how to 
teach themselves, and it was of the utmost importance that these 
teachers should have actual experience of what they taught. He 
lamented that there was not more endowed engineering research in 
this country. 

Prof. Griffiths attributed a good deal of our backwardness in 
scientific work to the idea which permeated public schools, that all 
science was bad form. This idea came quite as much from the 

‘parents as from the boys. He was afraid that it might take 
generations to convince certain classes of society that a knowledge of 
science was not derogatory. The fact remains that our engineering 
schools and he specially referred to the University College of South 
Wales, with which lie was connected— were not so successful as they 
might be. He had accordingly arranged a commission of enquiry, 
which was to be composed of practical engineers, employers of labour, 
teachers at the school, and parents of pupils, in order that the cause 
of the want of success could be gone into. He advocated that in all 
educational societies the discussions should not be confined so much 
as at present to those who taught only. In fact, teaching experts 
should not compose half of the membership of such societies. Аз 
regards the not mixing of the workshop and college experience, he 
thought that six months at the works was not long enough. Не 
suggested that after nine months at college pupils should go to works 
for 15 months and then return and complete their college course. It 
was suggested, however, that under this procedure they might lose a 
considerable number of pupils froni the college 


Mr. C. M. Stuart advocated more scientitic methods of teaching, 
апа that boys should be encouraged to experiment. He gave instanceg 
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of how after university training in mathematics men settled down to 
a trade or profession without attempting to use in any way in their 
business the mathematics they knew. He was of opinion that few 
parents were really able to judge any more than their sons were as to 
their boys’ capabilities for becoming engineers. 

Mr. Mark Barr concluded the discusion. He said that under the 
old régin: pupils were considered brilliant if they learned a certain 
number of accomplished facts. In this way they acquired practically 
no knowledge of synthesis, and were not taught low to think. Under 
the new system of teaching engineering students, it was of the utmost 
importance that they should learn how to attack new problems; in 
other words, they should aim at а synthetic systeni rather than an 
analytical one. He . it a mistake to bring the workshop into 
the technical schools. The students should learn their workshop 
experience outside, and he thought that one year in the shops was 
quite sufficient for this. He advocated this workshop experience 
coming first, and that the lads should apply at the yard gate for 
ordinary lad's work. In the course of a year they would not learn to 
be expert workmen, but would learn generally how work was done, 
which was, he thought, sufficient for one who did not aim at taking a 
foreman’s job. He advocated, in fact, that the college training should 
teach the students how to approach new problems and develop their 
inventive faculties. 

The President (Prof. Armstrong), in closing the discussion, said 
that he had formed the idea that engineers were undertrained, as a 
rule, on the theoretical side and overtrained on tho practical side. 
With reference to what Mr. Barr had said about boys asking for jobs 
themselves, the boy from school did not know how to ask, and would 
not do so until they were sent out into the world at an earlier age. 
He advocated the making men of our boys at an earlier age than at 

resent. 

A verbatim report of the above discussion is shortly to he published 
by Prof. J. Perry. 


TRADE NOTICES AND NOVELTIES. 


Atlas Engines and Boilers. 


We have received from Messrs. Robert W. Blackwell and Co., 
Limited, 59, City-road, London, E.C., an advance catalogue of 
Atlas engines and boilers, for which we are informed they are 
now the sole agents in this country. The goods manufactured 
by the Atlas Company include not only Corliss engines of any 
power, but also a small line com prising plain slide-valve engines 
and automatically controlled engines. The latter have a special 
feature in their shaft governor which, it is claimed, by means 
of its construction renders the regulation practically perfect, 
and the economy obtainable is about 25 per cent. greater than 
that to be obtained from a throttling engine. The prices 
of the goods described in this catalogue are given in a 
separate list, at the end of which is a useful table showing the 
horse-powers obtainable from the different sized engines with 
varying mean effective pressures and speeds. On p. 27 of the 
same price-list there is also a table showing the mean effective 
steam pressures with different initial pressures and points of 
cut-off, and by using this table in conjunction with the other 
table it is possible to find any size engine which is required to 
develop a certain horse-power. Messrs. Robert W. Black well 
and Oo. have коре this method In order to put their customers 
in а position to themselves determine the size englne which they 
require. 


Condensing Plant. 


Messrs. Cole, Marchent, and Morley, Limited, Prospect 
Foundry, Bradford, have reoently published а new catalogue of 
their condensing equipments. We have no hesitation in recom- 
mending this catalogue to the notice of our readers. It certainly 
treats of its subject in a most thorough manner. Surface con- 
densers, jet condensers, pumps, water coolers and towers, and 
auxiliary appliances are separately dealt with and fully illus- 
trated by means of line drawings and photographic repro- 
ductions. Much matter of an instructive character is also 
included beyond what is usually found in catalogues. In the 
section devoted to combined independent jet condensing plante, 
the ооу arrangement of а barometric jet condenser is 
shown. This form of plant consists of a jet condenser of the 
counter-current type, air-pump, and а rotary or reoiprocating 
injection water- pump. The operation of the condensing 
plant is as follows: The condenser is placed about 29. 
above water level, and the steam entering at the bottom 
tends to rise, meeting on its upward movement the injection 
water falling in the opposite direotion, and is consequently 
condensed. The water and the condensed steam fall to the 
bottom of the condenser, from which it passes by gravity to the 
well below through the barometric tube. In order to avoid any 
possible chance of water getting back into the engine, the 
exhaust pipe is taken up to 546. above the water level. As 
the position of the injection inlet is 30ft. to 40ft. above the 
water level, а pump is required to lift this water to the 
condenser. The vacuum will, however, lift that water part of 
the way, say 26ft. to 506. The water-pump is, therefore, only 
required to do the rest. The air-pumps are required for the 
purpose of clearing the condenser of air, and this is done very 
economically owing to its being cold. The barometric condenser 
is most useful iu situations where there isa natural water supply. 
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The barometric condenser in the form illustrated is claimed to 
require less power for its operation than any other form of 
condenser. The illustration shows the condenser supported 
from the end of an existing building. The exhaust steam, after 
passing through а grease separator, is taken upwards to an 
automatic exhaust relief valve, on the top of which is mounted 
an exhaust head. А branch on this pipe conveys the steam 
downwards to the condenser. The pumps are shown in a 
separate house, for convenience of illustration, bnt, as a matter 


LJ 
Й с» 
| ‘gi из 


ISR 


N 


Arrangement of Baromstric Jet Condenser. 


of fact, they are placed in the engine-room of the electric supply 
station for which they were designed. 


.  Bends in Troughing. 

We are informed by the Howard Conduit Company, Limited, 
Traflord Park, Manchester, that the latest improvement in 
their well-known asphalt troughing is the method of making 
bends. For the purpose of these bends special troughs are 
made, similar in every respect to the ordinary asphalt trough, 
except that the inside of the sheet-iron casing is treated with a 
substanoe that allows the asphalt trough (when made slightly 
flexible by warming) to be removed from it with the aid of a 
knife passed between them. The asphalt trough can then be 
bent, as shown in the accompanying illustration, at any place 
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Bends in Troughing. 


where warmed into any shape that may be required. These 
special troughs can be used also (as in the case of asphalt 
conduits) to advantage in the avoiding of obstructions in the 
trench. They are supplied at the same price as the troughs of 
the Howard Conduit Company's ordinary make. 


Twin-Carbon Enclosed Are Lamp. 

From the British Thomson-Houston Company, Limited, we 
have received a сору of their pamphlet No. 133, which deals 
with the twin-carbon enclosed arc lamp described in our issue 
of Aug. 22 last. 


Additional Traffic Returns.—Anglo-Argentine, £60 decrease; 
Barcelona Ensanche y Gracia, £61 decrease ; Barcelona, £359 increase ; 
Brisbane, £404 increase (month of August, £11,442, increase £2,942) ; 
Buenos Ayres and Belgrano Electric, £5 increase; Calcutta, £246 
increase ; Cape Town (month of August), receipts £15,450, expendi- 
ture £7,801 ; Isle of Thanet Electric. £253 increase ; Mexico Electric 
(month of July), receipts £20,300, expenditure £12,600; Perth 
Electric, £209 increase; Port Elizabeth (month of August), receipts 
£4,014, expenditure £1,979. 
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THE EDUCATION OF ENGINEERS. 


Amongst the various causes to which our loss of 
supremacy in certain branches of engineering has been 
attributed by those journals who delight in advertising 
Germany and the United States is that of deficient 
education. These papers glibly quote the large sums 
spent in (termany on technical schools, and neglect 
entirely to consider the class of education obtained for 
the expenditure in question. In certain branches of 
ehemical industry the conclusions drawn are correct, but 
this is not the case with the education of engineers. This 
subject was fully discussed at Belfast at a joint meeting of the 
Mechanical and Educational Sections of the B.A., and an ab- 
stract of the various speeches appears in this issue. The presi- 
dential address of Prof. John Perry was on the same subject, 
and it was used to introduce the jointdiscussion. We leave on 
one side the effective pleas of this expert for a more rational 
educational system in our elementary and public schools 
with the remark that at present much valuable time is wasted 
in giving boys false ideas of mathematics and smatterings of 
dead languages which only serve as the bases of incorrect 
quotation. With a more reasonable system, the work of 
engineering schools would be lightened and more time 
could be spent on technical subjects. The most practical 
point under discussion from the parents’ point of view was 
the question whether a boy should go first to an engineer- 
ing school or to works. Suggestions were made as to the 
workshop and theoretical courses being intermixed, but there 
are considerable difficulties in doing so. We were pleased 
to find that the workshop training should, in the opinion 
of many, precede the time spent in acquiring theoretical 
knowledge. This preliminary experience in the works is 
of great value, as it gives a better idea of materials and of 
the use of tools than can be acquired in a few hours per 
week in a laboratory. Of more importance still is the 
knowledge obtained of workmen, and of the ways in 
which they can or cannot bs controlled. With this 
practical experience, which need not extend over more 
than a year or so, a lad is better fitted to take the 
full benefit of the theoretical training to follow. It 
then remains to make the theoretical instruction of a 
kind best suited to produce good engineers. One essential 
is that the teachers shall be practical men, and that they 
shall keep well in touch with modern developments. Many 
of our large schools suffer at the present time from defects 
in their teaching staff which results from absurdly low 
salaries. This point can be amended in two ways: the 
first is to largely increase the salaries of the staff, so as to 
attract better men, and to continue to demand their whole 
time being devoted to their work; the other, which in 
certain cases is practical, is to employ a larger number of 
men actually engaged in practical work to devote a few 
hours per week only to teaching their special subjects 
This also would involve larger annual outlay, but it would 
effectually prevent that severance of theory from practice 
which is the fault of the German technical schools. What- 
ever is done, it is manifestly impossible to teach in a three- 
year course the whole range of subjects coming under the 
heading of “engineering.” What, therefore, is wanted 
is а more perfect system of teaching students how to 
acquire knowledge and how to attack new problems 
on original lines. It is this class of training which 
is explained in Prof. Perry's address, and which is 
infinitely more valuable than giving to the student а 
stereotyped collection of facts and formula, to be accepted 
as sole requisites—in fact, in these days of extreme 
specialisation, the rising generation of engineers have to 
make positions for themselves in seetions of the profession, 
which cannot usually be selected until they leave the 
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technical colleges. It is, therefore, most essential that 
they should be so well grounded in general theory and in 
the application of it, that they can attack the special work 
in after life with confidence. | 


FORTHCOMING EVENTS. 


Monpay, Serr. 29. 
Opening.— Formal opening of the Tyneside Tramways and Tramroads 
Company's tramway system. 
Tuurspay, OCTOBER 2 
City and Mechanical Engineers’ Society.—At 8 p.m., Caxton 


Hall, Westminster. Paper: The General Engineering Scheme 
of Garden City,” by Mr. E. Howard. | 


The following fixtures have also been made: 


Municipal and County Engineers.—District meetings. Midland: 
Sept. 27, West Bromwich. Eastern: Oct. 25, King’s Lynn. 
Home: October 11, Aldershot. 

Municipal Officers' Association.— District meetings at Birmingham, 
Liverpool, and Newcastle are being arranged. 


CORRESPONDENCE. 


„One man’s word is no man's word, 
Justice needs that both be heard." 


TENDERS ACCEPTED. 


Sin, —In reading our Electrical Engineer this week we 
note, under the heading of “Tenders Accepted,” you say 
„The tender of Belliss and Morcom has been accepted for 
the engines for the new inebriates’ home at Langho." This 
statement is rather misleading, as our tender for the whole 
job has been accepted, including the above-named engines 
and Laurence -Scott dynamos. With reference to the 
Wolverhampton workhouse, we may say the whole of the 
electrical plant is also a part of our contract, which is for 
the complete electrical installation.— Y ours, ete., 

С. Н. Woops AND Co. 

Blackburn, Sept. 19, 1902. 


FIRE DAMAGE. 


SIR, —With reference to the fire which occurred at our 
works on Friday last, we should be obliged if you would 
afford us the opportunity of intimating to the large 
number of our customers who are also subscribers to the 
Electrical Engineer, that energetic measures have been 
taken to prevent any delay in delivery of Simplex material 
occurring through this mishap. We are pleased to report 
that no accident occurred, and that the outbreak was con- 
fined to one department only, thanks to the prompt action 
of the Birmingham fire brigade. — Yours, etc., 

THE SIMPLEX STEEL Conbuit Co., LIMITED. 

Birmingham, Sept. 22, 1902. 


WATER POWER IN IRELAND. 


Sir,—When reading the article in this week's copy of 
your paper upon the “ Water Power in Ireland,” I noticed 
you did not mention any existing works. With the 
exception of Carlow (co. Dublin) I do not call to mind any 
other electrical installation worked mainly by water power, 
for, of course, in the summer or in times of high flood 
steam auxiliary power has had to be provided. These 
works have been working for some years. It would be 
interesting to know of other similar works. Possibly 
some of your readers can give particulars of them (if any). 
Yours, eto., ASHTON BREMNER. 


London, W.C., Sept. 19, 1902. 


х other plants we had in mind were those at Galwa 

and Bushmills. The Galway Electric Company, Limited, 
have one 40-h.p. and one 80-h.p. turbine in regular work. 
The Bushmill power station supplies the Portrush and 
Giant's Causeway tramways, and contains one 75-h.p. and 
one 50-h.p. turbine working under а 27ft. head. Both the 


pen have been working for years, and in each case there 
as been trouble with the fishing-right owners. Ep. E. E.] 


Sik,—In your last issue I read with interest a very 
able editorial on Water Power in Ireland," and as a 
member of the committee appointed by the Londonderry 
County Council to investigate the possibility of utilising 
the water power of the Lower Bann, I was present when 
Mr. Dick read his very able paper at the recent meeting 
of the British Association in Belfast. Of course, he bases 
the minimum flow of water on very accurate daily measure- 
ments of the flow in the Sbannon, and the minimum 
occurred only on one occasion during a long perior of years. 
It thus appears tbat after an almost miraculous dry period 
the Bann might possibly fall as low as 37,000 cubic feet 
per minute, which on the 30ft. falls at Kilrea, Movanagher, 
and Carnroe would produce, with turbines of 70 per cent. 
efficiency, 1,470 h.p. For some years back the Bann has 
never fallen below 100,000 cubic feet, and its normal flow 
may be taken as not less than 200,000 cubic feet per 
minute, with frequent high water in winter averaging 
$00,000, and floods exceeding 400,000 cubic feet per 
minute. Now, Mr. Dick states that while on the Shannon 
and at Galway the range of level of the loughs is only 
2ft., yet on Lough Neagh it varies 4ft. as between winter 
and summer. It is to this point I wish to draw attention. 
There is a 4ft. fall at the outlet of Lough Neagh into the 
Bann at Toome, and a fixed dam or weir. If this was 
removed and in lieu of it a system of Stoney’s patent 
sluices substituted, similar to those at Belleek (Lough 
Erne), or on an enormous scale at Assouan (on the Nile), 
the level of Lough Neagh could be regulated with ease and 
certainty, so as to prevent the flooding now so bitterly 
complained of on the shores of the lough, as the water 
would never be allowed to rise more than (say) lft. or 2ft. 
above summer level, which would provide ample storage 
to equalise the flow in the river for a power plant, and 
prevent the water coming down in lumps, as it does at 
present, to the serious injury of farmers near the Bann. 

А few days ago, accompanied by Sir William Preece, 
K C.B., Colonel "Clarke, chairman, and other members of 
the Londonderry County Council, I visited the Bann Falls, 
and we were all of opinion that while it was a great pity 
that such magnificent works, erected 45 years ago at a cost 
of £250,000, had proved a failure as regards navigation, 
they were in every way adapted for putting in a very 
large hydro-electric installation at à comparatively trifling 
expense, as the very costly canals and works could be 
easily adapted for the erection of turbines. I believe the 
demand -for light and power in the neighbouring towns 
would absorb a very large part of the output: but it would 
be quite possible to transmit (вау) 5,000 h.p. to Belfast, 
a distance not exceeding 40 miles, with conductors of 
moderate size, and at а loss of efficiency not over 10 per 
cent. This would give power more than sufficient to drive 
the Belfast tramways by electricity when thoy are taken 
over by the Corporation, and also run the electric light 
station in that city.— Yours, etc., S M. Macrory. 


Limavady, Sept. 25, 1902. 


P.S.—The county councils being owners of the county 
roads can give wayleave for transmission lines free of cost. 


The following is a letter on the above subject written to 
Mr. S. M. Maerory by Mr. A. Steiger (of Messrs. Escher, 
Wyss, and Co., of Zürich) : 

Dear Sir,—I regret very much that owing to the 
change of programme of the British Association, I could 
not be presenc when Mr. Dick’s paper on “ Ireland's Water 
Powers” was read. I should have liked to have said 
something about the manner in which varying water 
powers should be dealt with. If water powers with 
varying conditions could not be advantageously utilised, 
we could not make any use of our water powers in 
Switzerland. 

The large rivers in Switzerland run very short of water 
in winter time owing to the frost, but we have plenty of 
water in summer with a much reduced fall. I can assure 
you that we make the very best use of such powers, and I 
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think all such undertakings are financially very successful. 
In Ireland you are better off, in some respects, than we 
are in Switzerland, in so far as you have plenty of power 
at a time of heavy load for lighting. I have seen the fall 
of the River Bann at the Cutts, and although the fall varies 
much there through the tides, I can assure you we should 
not allow such a power to remain unutilised in Switzerland. 
Naturally the falls higher up would be utilised in the first 
instance. 

I am often surprised how little the public in general, and 
even engineers, know how to make good use of water 
powers; and I have seen installations in this country on 
which thousands of pounds have been utterly wasted, 
either through the use of inefficient turbines or extremely 
bad planning. 

As regards the cost, I think that the working expenses 
of artificial power is not sufficiently taken into account 
when a power scheme is contemplated ; with coal at a price 
of 103. and more, it will be found that the higher capital 
:utlay for low fall water-power plants is soon recovered by 
the saving of fuel, and that in many places a capital outlay 
of £60 per b.h.p. will be found a very good investment.— 
Yours faithfully, ALPH. STEIGER. 


ee 


REVIEWS. 


Encyclopædia Britannica, Vol. XXVIII. Published by Adam and 
Charles Black, Edinburgh and London, and the Z'imrs, Printing 
House-square, London, E.C. 

The volume now before us deals with subjects from 
ELE up to GLA, in alphabetical order. Consequently 
both electricity and engineering come within its scope. 
The result is that the volume contains a very much greater 
proportion of information of special service to electrical 
engineers than any of the previous volumes in the new 
series—for instance, electricity is divided up into no less 
than six articles on the theoretical side It will be remem- 
bered that in the earlier volume of the “Encyclopædia,” 
electric accumulators, atmospheric electricity, and 
dynamos have been treated in special articles. In the 
volume now before us, electro-chemistry, the electro- 
magnet, electro-metallurgy, and electric supply аге 
treated, leaving a range of articles оп  electro- 
magnetism, measuring instruments, power transmis- 
sion, telegraphs, telephones, transformers, etc., for 
future volumes iu alphabetical order. It is specially to 
the theory of electricity that we look for information in 
vol. xxvi, and when the authors of the various sections 
contain such names as Prof. J. A. Fleming, Prof. J J. 
Thomson, and Prof. W. C. D. Whetham, one can be 
assured that the search for information will not be in vain. 
The six sections into which the theory of electricity is 
divided are respectively “ Electric Conduction,” “ Electro- 
lytic Conduction,” * Electric Current," ‘ Electric Units," 
“ Electric Discharge through Gases, and “ Electric Waves.” 
At the present time the last two divisions contain the 
most novel information. These divisions are contributed 
by Prof. J. J. Thomson, and contain in brief the con- 
clusions arrived at by the physicists of the world during 
the past half century. When we say that these 
results are given in brief, our readers must not sup 
pose that the articles themselves are short. On the 
contrary, that which deals with the electric discharge 
through gases occupies rather more than 30 pages of the 
directory. That the article is so long is due to the vast 
amount of original work which has been done on the 
subject treated. Amongst other points gone into with 
great clearness is the observed difference between the 
behaviour of positive and negatively charged bodies in 
gases. This difference is traced back to the difference ot 
the masses of positive and negative ions, on which subject 
Prof. Thomson has done so much good work The con- 
clusions, briefly, are that the mass of the negative ion is 
exceedingly small compared with that of the mass of the 
atom of hydrogen, which is the smallest mass recognised 
in chemistry. In fact, the mass of the negative ion appears 
to be about one-thousandth part of the mass of the 
hydrogen atom. On the other hand, the positive ions 
obey an entirely different set of laws, and the conclusions 


can consistently be drawn from the results of many experi- 
menters that the mass of the carrier of the positive charge 
is that of a molecule of some substance present in the 
vessel in which the ions are produced, and that these 
carriers vary as the substances are changed. The carriers 
of nogative electricity at low pressures have a constant 
mass, while the carriers of positive electricity have a 
variable mass, which is comparable with that of the 
molecule of the chemical elements. The last part of the 
article on electric discharge through gases deals with 
cathode rays, Róntgen rays, and the radiations from such 
substances as uranium, radium, etc. 

The following article, on “ Electric Waves,” while equally 
interesting, is much more mathematieal in treatment, and, 
in consequence, is not likely to be read by the average engi- 
neering student. Going back, now, to the first of the 
theoretical subjects under the шр of “Electricity "—41.., 
“ Electric Conduction "— one finds a large collection of tabu- 
lated matter on the specific resistance, or, as the author 
prefers to call it, the “electric volume resistivity " of various 
materiale, ranging from the best electric conductors to 
those dielectrics which may be looked upon as insulators. 
It is pointed cut that liquefied gases hold a high position 
amongt these non-conductors, aecording to the experimenta 
of Prof. J. Dewar. The absolute specific resistance of 
liquid oxygen and liquid air have yet to be determined. 
in the same way the information on electrolytic conduction 
is of the character which is required in works of reference, 
and the descriptive matter surrounding these ascertained 
facts givesa clear ideaof the general lawsof electrolytic action 
even to the uninitiated. Under the heading of “ Electric 
Current,” the usual distinctions between the various forms of 
electric current commercially employed are made. The 
three main divisions are the unvarying and uni-direc- 
tional currents, irregular currents, and periodic or 
alternating currents Single-phase and polyphase currents 
form respectively the two sub-divisions of this last 
class. At the head of the article the question of the 
measurement in practice of electric current is briefly 
referred to, and the Kelvin balance is described. We fail 
to see why this instrument should not have been included 
amongst other electrical measuring instruments which are 
to be referred to in a forthcoming volume. The general 
conclusion from these articles, and from that which deals 
with electric supply, seems to us to be that while for theory 
and general practice the authors are to be highly com 
mended, they have not been fortunate in their choice of 
ilustrations of practical apparatus. For instance, the 
incandescent lamp holders are of old and mostly of obsolete 
types. Under that portion of the ** Electric Supply " article 
which deals with lamps the efficiency of carbon filaments is 
well considered, and the author describes briefly the 
Nernst lamp. Reference is also made to the failure up 
to the present of all attempts to get a satisfactory 
mixture of the rare oxides and carbon for lamp filaments. 
This failure has been due to the reduction of these rare 
oxides in contact with the carbon at any temperature near 
the melting point of platinum. The question of electric 
traction occupies some six pages in the “ Electric Supply ” 
article, and these pages have been contributed by Mr. 
Louis Duncan. It seems to us that while the information 
given is most valuable, it might be extended with con- 
siderable advantage, and some commercial results included. 
With the importance of electric traction at the present day 
some extra space could have been profitably employed. 

“Engines” is another heading which comes within the 
present volume, and this subject is divided into two main 
divisions. The first, by Prof. J. A. Ewing, deals with 
“ Steam-Engines "; and the second, by Mr. Dugald Clerk, 
is on “Gas and Oil Engines.” In both of these depart- 
ments of engineering considerable progress has been made 
since the issue of the ninth edition of the Encyclopedia.” 
These advances, as instanced by the Willans and other 
high-speed engines, and the Parsons and De Laval turbines, 
are ably explained by the author, who gives extracts from 
the best results obtained with these newer types of prime 
movers. The article naturally is not intended to supersede 
the one in the previous edition on the subject, but only to 
supplement it. Owing to the more rapid changes in gas 
and oil engine design, Mr. Dugald Clerk's article is 
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naturally more self-contained. It also goes carefully into 
a number of details of construction which make it most 
useful and interesting reading. As we have before 
remarked, the engineering subjects in the “ Encyclopædia 
Britannica” are by no means its sole attraction to ongi- 
neers. The general information both in this volume and 
its prefatory essay on the “Growth of Toleration,” by 
Sir Leslie Stephen, K.C.B , form interesting reading matter 
quite apart from their value as works of reference. 


VOLTS AND AMPERES IN RELATION TO THE 
HUMAN BODY. 


BY ALFRED H. MAYES. 


For many years past the tendency with regard to 
central-station practice, whether owned by a private 
company or а corporation, has been to gradually inerease 
the pressure of supply at the consumers’ terminals, and 
thus we have left the old 100-volt service far behind, and 
now regard 250 volts as an ordinary and commercial 
pressure for lighting, whilst 500 or 550 volts appears to be 
the coming standard for motor work. This change in the 
order of things has naturally brought in its train new 
conditions, ind. some diffieulties which did not previously 
exist; and although eminently satisfactory from the supply 
authorities’ point of view, has, unfortunately, not been 
wholly unaccompanied by disadvantages to the public, the 
chief of which, however, certainly cannot in the opinion of 
the writer be called danger to life and limb. 

When very ordinary precautions are observed, supply at 
250 volts presents practically no element of danger, and 
the possibilities of such even at 500 volts may be over- 
estimated. It will not be exceeding the bounds of ascer- 
tained knowledge to assert that volts alone can neither 
injure or kill, and also that amperage alone is in no sense 
dangerous. In order that injury may result it is necessary 
that the conditions be such that a certain number of watts 
of electrical energy are expended in overcoming the resist- 
ance of the human body, the action of passing through and 
overcoming the resistance of the tissues causing the sensa- 
tion usually described as shock. 

In order to remove any misconception with regard to 
the writers meaning in making the above statement, and 
to prove tbat high voltage alone presents no element of 
danger, let us take a Wimshurst or other similar statical 
machine, and baving put this into operation until the main 
collectors become so highly charged that they commence to 
discharge themselves into the atmosphere (which will mean, 
in all probability, that they are at a potential some millions 
of volts above earth), let us place one hand upon a suit- 
able earth connection, say a wire connected to a water- 

ipe, and then bring the other hand into contact with the 

ighly charged collector in question. The result will be 
that an infinitesimal current as regards ampcreage, but at 
some millions of volts, will pass through the tissues of the 
body and go to eartb, the current being so small that the 
wattage expended is not sufficient to cause the slightest 
inconvenience—in fact, practically no sensation will be felt. 

Perhape the machine which presents the most directly 
opposite characteristic to the above is that most useful 
article of commerce, the plating dynamo. Неге we have a 
machine producing, say, 2,000 amperes at a potential of 
віх volts, but, notwithstanding the enormous electrical 
current produced, the possibilities of obtaining the slightest 
shock are even more remote than in the previous instance. 
The reason for this is clearly that the voltage of the 
machine is insufficient to force the number of watts 
through the tissues which are requisite in order to produce 
а sensation either unpleasant or dangerous. The exact 
number of watts which must be expended in the human 
frame before fatal results ensue will vary in the cases of 
different individuals, and will be largely governed by the 
physical condition of the subject. 

Coming to the practical aspect of the question, let us 
endeavour to apply this reasoning to everyday conditions 
by considering the surroundings necessary in order to 
produce a dangerous shock in tbe case of conductors 
charged at the usual commercial voltages. To com- 


mence with, let us take the case of an ordinary 
lighting installation, the pressure of supply being 115 
volts, a voltage, by the way, rapidly becoming obsolete. 
At such a low voltage, the danger of shock will be 
very remote, and the charged conductors may be handled 
with perfect impunity in any part of the building, provided 
that a perfect and direct earth is not simultaneously made 
by means of some exposed part of the body coming into 
contact witb, say, a gas or water pipe. Should such a 
combination of circumstances arise, nothing in the nature 
of a severe shock will be experienced, even supposing the 
other conditions are in all respects favourable—for instance, 
if the conductors are touehed by the hand, the state of 
the skin at the moment of making contact will largely 
govern the quantity of current which will pars, a 
hand moist with perspiration offering the most favour- 
able conditions for increasing the severity of the shock, 
a dry condition of the skin having just the opposite effect. 
Should accidental contact be made with one hand with a 
conductor at this potential by a person standing in a damp 
basement the resulting shock will be very slight, even 
should the person be wearing a pair of wet or imperfect 
boots. Thus, we sce that tho resistance of tho human 
body is во great that when interposed in the path of con- 
ductors having a difference of potential amounting to 
110 volts that it will limit the current passing, and con- 
sequently the watts expended in the tissues to such a 
small value that no serious results can accrue. 

To advance a step further, let us sce how far this con- 
clusion is applicable to a higher commercial voltage— 
namely, 230 volts—at present so largely used for lighting 
installations. Here, again, the question really resolves 


шз = С, К being 


represented by the resistance of the bodily tissues added 
to the resistance due to the poor nature of the contact 
made with the conductor from whatever cause arising. 
All other things being equal, the watts expended in the 
body, should contact be made with a conductor charged 
with this potentia], will be exactly four times the amount. 
in the first instance, and the shock will be consequently 
increased in severity. A case was recently reported in 
which a person met instant death by grasping a 
conductor charged at this potential—namely, 230 volts 
above earth—but the writers experience justifies him 
in saying that the circumstances surrounding this 
occurrence must have been altogether abnormal. For 
instance, the nature of the earth contact made must 
have been exceptionally good ; probably a hand moist with 
perspiration was brought into firm contact with bare and 
comparatively clean metal, and it will not be unwise to 
assume that the physical condition of the subject was 
extremely unsatisfactory previous to the occurrence. The 
writer has made accidental contact with conductors at this 
potential under varying conditions even in an extremely 
damp underground chamber, making a fairly good earth 
connection at the same time, but has experienced nothing 
beyond an unpleasant shock. In dry situations, such as, 
for instance, when standing upon a boarded floor, such a 
conductor may be grasped with absolute impunity and 
without the slightest shock resulting, provided no earthed 
metal is in contact with the flesh at the same moment. 

Reaching the question of power supply at 500 volts, the 
highest at present allowed by the Board of Trade, we shall 
find that an element of danger really exists, but one which 
merely demands a few extra precautions in order to reduce 
the possibility of mishap to a remote contingency. Contact 
between а conductor carrying current at a pressure of 
500 volts and the bare flesh will under some conditions 
result in a severe and possibly fatal shock to the system, 
the nature and severity, however, entirely depending upon 
the details mentioned above. One may, again, with perfect 
safety make such a contact when standing in a dry work- 
shop upon a boarded floor, but given a damp situation or 
an eartb connection with some other part of the body at 
the same moment, and the result may be extremely serious, 
as at such a voltage the combined resistance will be 
insufficient to cut the current down to a safe limit. 

It will be noted that in the foregoing remarks the 
voltages have been definitely stated, and the writer thinks 


itself into one of Ohm's formula, 
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it will be understood that the current available was in each 
case practically unlimited, as this article deals with con- 
duetors charged from the supply mains, the point being 
that it is possible to have a potential difference of 500 volts 
or any other value, but with such a small amperage 
available, that practically no physical effects are obtain- 
able, taking, for instance, the case of the  statical 
machine mentioned, or a set of small batteries having 
the requisite voltage, but merely a trifling capacity. 
It has been stated as a somewhat remarkable fact, that a 
person has grasped the 500-volt trolley line whilst standing 
upon the top of а tramear without the slightest inconveni- 
ence resulting. Really there is nothing at all remarkable 
in this, as it simply, again, resolves itself into a question of 
Ohm’s law, the E M.F. being 500 volts and the R being 
represented by the resistance of the person’s body, plus the 
resistance to earth through the dry woodwork of the car, 
the total being so high that the current passing was reduced 
to a safe limit. ad the experiment been made by a 
person standing in the road, the result would have been a 
very severe shock, unless he happened to be wearing a 
pair of the exceptionally suitable boots referred +o later. 

It may possibly be remembered that some slight differ- 
ence of opinion has existed in reference to the results 
which would ensue should a person make contact with the 
middle charged conductor and one of the rails upon the 
Central London Railway or similar system. Some practical 
experience has now been [ай vertently ined in this direc- 
tion, but the widely different results which have attended 
the various occurrences would appear at first to be extremely 
confusing. The writer, however, ventures to think that 
this diversity of results is exactly what might be expected, 
remembering the important bearing which small details 
have upon the outcome of making such a contact. A 
person might with perfect safety place one foot upon the 
middle charged conductor and the other upon a rail, pro- 
vided that the soles of his boots were dry and in good 
condition and free from nails. 

It would scarcely be possible to exaggerate the import- 
ance of the last detail, as a piece of sound dry leather 
presents an enormous resistance to the passage of the 
current, and would prove a perfect safeguard under such 
conditions, but should the leather be pierced by a number 
of nails which reach probably to the under side of the 
inner sole of the boot, the insulating value of the foot 
covering has practically disappeared, and will not prevent 
the wearer from receiving a perhaps extremely severe 
shock. There is also the possibility of a person stumbling 
and falling in such a manner that his bare hand or hands 
are in contact with the charged conductor, whilst some 
other portion of his body touches the rail or earth. Here, 
again, the nature of the contact will entirely govern 
results—for instance, should the portion of the body in 
contact with the earth be covered by dry woollen clothing 

ractically no shock will be felt, but should the clothing 
ha pen to be wet the result may be serious. 

Lookin at the situation broadly, it would appear that 
the Board of Trade have exercised a wise discretion in 
fixing the limit for private supply at 500 volts, as the 
possibility of mishap attending any advance upon this 
pressure would become too serious to permit in the interest 
of the public. There is, of course, another aspect to this 
question of supply voltage—namely, the effect upon the 
construction and working of the various forms of lighting 
and power apparatus utilising the current; but as this 
scarcely comes within the scope of the present article, the 
writer will not pursue the subject further. 


The Instruction of Mining Engineers.—We have 
received from Houghton, Michigan, U.S.A., the year-book 
of the Michigan College of Mines, announcing the various 
courses of study for the session 1902-03. The rapid 
development of electrical methods as applied to mining 
and metallurgical operations makes a broad knowledge of the 
principles of electricity necessary to the well-equipped mining 
engineer. Ample provision has thus been made at the 
above-named college for giving instruction in engineering, 
and, of course, such subjects as are of special prominence 
in mining are given the greater attention to. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
Jwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


519. According to an illustration of the Preston car in your issue of 
Sept. 25, 1901, the current, after leaving the choking coil, evidently 
passes through the main fuse first, and thence through the circuit 
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breaker and main switch as above. Is this correct, as when 
attending to the fuse it would be of no use opening the main 
switch (as is always done), the current being cut off at the con- 
troller; and, further, unless he took the trolley oif, the driver 
might stand a chance of receiving a shock, particularly in wet 
weather. According to other illustrations, the connection to the 
lightning arrester is taken off beyond the main fuse and circuit 
breaker, and apparently the lightning must pass through these 
before being diverted to the earth. This, I think, must be 
incorrect, as the lightning should blow the fuse or switch. Does 
ee du ушн y pass through the fuse or circuit breaker 
ret !— F. F. S. 


520. What is the simplest method of finding out what kilowatts are 
likely to be generated by a small river, using turbines or Pelton 
wheels, supposing no waterfall available, but river course very 
steep and easy to dam — D. E. McD. 

ANSWERS. 

Question No. 512.— Describe what you consider the best system of 
engine-room telegraph worked by electricity, such as is used on 
board ship. 

Best Answer to No. 512 (awarded 10s.) — The 
following system of electric engine-room telegraphs was 
invented by Messrs. Richards and Evershed, and is fully 
described in Mr. C. E. Grove’s paper dealing with the 
application of electricity to naval work, which was 
published in the Proceedings of the Electrical Engineers 
for 1900. This system was fitted on H.M.S “Howe” and 
** Narcissus " in 1893, and later on the “ Royal Sovereign ” 
and several other British warships, so that it appears to 
give good satisfaction to the naval authorities. The instru- 
ments have the same appearance as the usual mechanical 
telegraphs, the dials being marked “ahead,” “ astern,” and 
under each the sub-headings “stop,” slow,“ half,“ and 
“full.” 

The revolution of the indicating hand is caused by the 
combined operation of two exactly similar coils, A and B, 
the axis of which are at right angles. These produce 
between them a cross magnetic field, the exact direction of 
which depends on the relative currents flowing in the two 
coils. In this resultant field the electromagnet, H H, is 
pivoted, so as to move freely with it. “The exciting 
current of this electromagnet is always flowing in 
the same direction, so that the polarity of the 
projections on it is always the same (see Fig. 1). The 
indicating hand is connected directly to the swinging 
electromagnet, H H, through multiplying gear. The posi 
tion of the hand thus depends slay on the ratio of the 
currents in the two coils. This ratio is controlled by the 
"transmitter" (see Fig. 2), which consists of а multiple- 
contact switch, through which the ordinary 80-volt electric 
light circuit is connected to a pair of ratio arms, included 
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in the same circuit as the coils of the indicator. The move- 
ment of the transmitter switches resistance out of the 
circuit of one of the ratio coils, A or B, into the other, thus 
altering the relative value of the current strength in them, 
and so controlling the movements of the indicator. An 
important detail is that the action of this instrument does 
not depend on the absolute values of the currents in the 
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ratio coils, À and B, but only on the relative values, so that 
a constant voltage is unnecessary. The current necessary 
for working a set of these telegraphs, as shown in figures, 
is two amperes at 80 volts. A permanent step, R R, is put 
in series with each ratio coil to prevent the current reach- 
ing too high avalue. By means of switches these telegraphs 
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ean be arranged to signal from any of several working 
positions—for example, bridges and conning towers. Trans- 
mitters will send ‘orders from any of these stations ќо а 
common receiving instrument in the steerage flat. The 
above description, together with the sketches, will, I think, 
be sufficient to enable “Р. T." to understand the working 
of this instrument.— T. SQUARE. 


Answer to No. 512 (awarded 7s. 6d.).—A good form 
of engine room telegraph equipment is shown in Figs. 1 
and 2, also a wiring diagram for same (Fig. 5). The indi- 
cator (Fig. 1) is placed on the switchboard platform to be 
operated by the switchman, and Fig. 2 in the engine-room, 
so that it can be seen by the drivers. When it is requisite 
to give orders to the driver the switchman gripe the handle, 
B, drawing the small lever close to it, which prevents the 
bottom part making contact with the stops as its passes 
over them to the required number of the engine. hen 
this is reached he prosses the small button at top of handle, 
which closes the circuit of a large bell fixed in the engine- 
room, and thus calls the attention of the driver. He then 
releases the handle and small lever, the bottom part of 


which makes contact with the live strip, C, and the sto 
opposite number of engine, lighting up lamp at bac 
of number on switchboard and engine-room indicators. 
The switchman then operates handle, A, in the same 
manner, allowing it to rest on stop opposite order for 
driver, which lights up lamp behind order, such as “run up" 
in switchboard indicator and the corresponding order in 
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engine-room indicator. The indicators are divided up into 
small compartments and a lamp placed in each; by this 
means the required number or order only is illuminated, 
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and the rest remain in darkness. Ground glass is used for 
front, the lettering is usually in deep black. The lam 
are connected in series, so that in case of 100-volt supply 
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they will be 50-volt lamps; they are arranged in this 
manner so that the switchman can see if lamp burnt out or 
other electrical fault preventing order being delivered. In 
large stations a duplicate set of telegraphs could be installed 
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80 that engine-driver could signal back, and switchman | 


would know that his order had been received. When all 
orders for the time being have been given, the handles, A 
and B, should be moved to top of indicator, then the bottom 


part of small levers rest on ebonite and, do not make any 
electrical connection. —A. C. 


Answer to No. 512 (awarded 55.). — Engine room 
telegraphs electrically actuated may be divided into two 
classes: (а) those in which there is a good deal of 
mechanism, the electric circuit being only a small portion 
of the appliance; and (5) those in which there is very little 
mechanism, the appliance being almost wholly electrical. 

In class (а) the current employed is small in comparison 
with that employed in class (5), but to class (^) belong the 
most reliable forms of ships’ telegraph, since they are not so 
likely to be put out of order by shock or vibration, two 
factors rarely absent from a steamship. As an example of 
class (^) may be described Richards and Evershed’s tele- 
graph. The receiving portion of this appliance is really an 
ohmmeter, since it consists of two coils at right angles to 
one another, capable of acting upon an electromagnetic 
needle, which ie free to take up a position depending on 
the direction of the resultant of the tields due to the two 
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coils. This needle is geared with the indicating pointer 
that moves over the receiver dial. The transmitter consists 
of a switch that alters the relative values of the currents 
in the two ratio coils, as they are called, by switching 
resistance (between three and four ohms per contact) out 
of the circuit of one coil into the circuit of the other coil, 
these two circuits being connected in parallel. This 
switeh is actuated by the hand-lever of the transmitting 
telegraph. When the lever is in the “stop” position, the 
eurrents in the ratio coils are equal, and the needle assumes 
a mid-position corresponding with “stop” on the receiver 
dial. Fig. 1 shows the general arrangement of the circuits. 
The port and starboard transmitters and receivers are all in 
series, but each receiver is actuated only by its own trans- 
mitter. It should be noted that the position assumed by 
the needle depends simply on the relative, and not on the 
absolute, values of the currents in thetwo coils. Hence the 
position of the necdle is independent of any variations in 
the supply voltage, and the telegraph may therefore be 
conveniently worked off the electric light mains if such 
are in use on board the ship. Separate generators or 
secondary batteries may also be used, but the latter have 
been found to give trouble. The particular type of electric 


telegraph described above requires a source of supply 


capable of giving two amperes at a pressure of about 
80 volts. 


In another type of telegraph — also belonging to class (b)— 
the circuit is arranged as in Fig. 2. In this case, current 
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is supplied to two fixed points in а circular closed resistance 
coil divided into a number of sections of unequal resistance, 
the ends of which are connected to contacts, over which 
rotates an arm, having fixed to it three contacts spaced 
120deg. apart. This arm is moved over the contacts to 
any required position by the hand-lever of the transmitter. 
The three moving contacts are respectively connected to three 
mains leading from the three coils of the receiver. When 
the transmitter arm is turned, the currents in the three 
coils of the receiver combine to produce a rotating field, 
which acts upon a magnet, causing it to turn, and at the 
same time move round the indicator over the dial of the 
receiver in synchronism with the movement of the trans- 
mitter. To render the indicator dead-beat, the oscillations of 
the magnet are damped by means of a copper cylinder. As 
with the apparatus previously described, the indications of 
this type of telegraph are independent of any variations in 
the supply voltage. — LI. К. L. 


Answer to No. 512 (awarded 5s.).—The best, cheapest, 
simplest, and most effective engine-room telegraph can be 
made and operated as follows: A wooden box, say 5ft. 
by 2ft. jin. or of larger or smaller dimensions to suit 
partieular conditions, is made and divided into а number 
of cubicles, each containing an incandescent electric lamp 
of small candle-power, say 5 c.p. or 8 c.p. (see Fig. 1). 
This box has a hinged cover, also divided into compart- 
ments to coincide with Fig. 1. In each of these compart- 
ments is fitted a piece of glass, which has on it in clear 
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frosted letters the signals desired to be given. The margin 
is then painted an opaque colour, so that when the 
lamps are lighted the signal stands out in clear, bright 
letters, and is very distinct. The frosted letters are 
preferable, as they do not dazzle the eyes. The cover 
must be made hinged or to slide off, in order that the 


2 607 5.0 


STAND BY|SLOWERFULLS™ 


Fic. 2 


lamps may be renewed when necessary. Lamps of a slightly 
lower voltage than the supply are useful to prolong the 
life, as the signal will probably be placed in a somewhat 
inaccessible position. For cheapness the glass front could 
be made in one or two pieces, but this is not advisable if it 
will be subject to any vibration whatever. Fig. 2 will 
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! balance the bridge, to move the receiver handle a corre- 


show the appearance of such a telegraph. Оп the switch- 
board, in a convenient position for the attendant to operate, 
is & switch to light the lamps in the combinations desired. 
Fig. 3 will explain this. Two switch-arms swing about a 
common point, X, making contaet with a number of studs 
connected to the different lamps. Point X is connected to 
one wire from the source of supply, so that when switch is 
in position shown the current will pass through the switch- 
arms and light up the lamp in compartments 7, “ Start." 
Two dead contacts at the end must be provided to extin- 
guish signal, or a separate switch must be inserted at X. 
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The engineman's attention is attracted by an electric 
bell, or, if the station is large, a ships gong will be found 
necessary, or a good gong can be made out of a steel blank 
flange, or a piece of boiler-plate suspended by hooks so as 
not to deaden vibrations. If the switchboard is in such a 
position that each engineman can see it from his stop- 
valve—a very desirable condition, by the way—the tele- 
graph should be placed over the board, but if this is not 
so, the most suitable place must be found, or a number of 
small signals operated in parallel must be dotted about the 
engine-room. The above system has, to the writer's know- 
ledge, been in operation for many years with complete 
success in some of the largest electric supply stations in 
England.—F. P. 


Answer to No. 512 (awarded 58.).— The best form of 
engine-room telegraph for ship work is the system known 
as the Fiske. This system is operated on the Wheatstone 
bridge principle, the connection of which is illustrated in 
Figs. 1 and 2. Both the transmitter and receiver have 
equal resistances arranged in an arc of a circle, the zero 
position of each instrument being when the handle is vertical. 
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sponding amount. In series with the transmitter and 
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receiver are two galvanometers that serve as indicators, 
for when the transmitter handle has been thrown over, the 
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neeclles of both instruments will deflect, and will continue 
in that position until balanced by the receiver; thus the 
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It follows, therefore, that if the transmitter bandle be person giving the command knows immediately if his 
moved over a given arc it would be necessary, in order to iorder has been received. The attention of the engi- 
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neer is attracted by the ringing of the bells, which 
are shown connected up in Fig. 2. These bells 
in actual practice are rung by a very small move- 
ment of the transmitter Eandle. The two sides of the 
transmitter are duplicated, and transmits the orders to 
both port and starboard engine-rooms. One of these dupli- 
cated instruments is shown in Fig 5 Fig. 4 shows one 
of the receivers, and it will be seen that the deflection of 
the needle shows in what direction the engineer should 
work the handle in order to restore the balance, which 
point will be at the same position as that of the trans- 
mitter. The whole system is operated by taking the 
necessary drop across the lighting mains. It will also be 
noticed that the outside of the transmitter and the front 
of the receiver is graduated. These graduations are made 
to correspond to revolutions per minute of the shaft.—K. 


Question No. 513.— Describe some reliable form of electric helm 
indicator, and explain the method of fitting the same on board 


ship. 

Answer to No. 513 (awarded 7s. 6d.).—One of the most 
reliable and more recent of electric helm indicators, and 
that now adopted by H.M. navy, is that patented by Ever- 
shed and Richards. The following is a description: The 
circuits in all cases are watertight, hence lead-covered twin 
and three-core cables are used for connecting up; also 
watertight instruments and fittings are employed. Current 
is brought to double-pole switch and cut-out as shown 
(sketch 1). To simplify matters let us follow the + current. 
After passing through the junction box (used for conveni- 
ence and localising) we get to the switch-lever of trans- 
mitter. This is moved by rods fixed to rudder-head, the 
cross-bar to which they are secured having a set-bolt 
allowing for adjustment. As the rudder moves so the 
awitch-arm moves, thus the position of switch depends upon 
position of rudder. The switch itself moves over resistance 
coils, and according to the position of switch more or less 
resistance is inserted on either aside. After passing the 
rheostat in divided circuit, two wires conduct the current 
through a two-way switch to the receiver. One of these 
wires with its current tends to turn needle of indicator to 
the port side, the other to the starboard side. In the 
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pole switch and “home.” If the port and starboard wires 
be traced from the transmitter this will be quite clear. If 
the rudder is midships, then the port and starboard currents 
are equal, consequently no movement takes place. As the 
rudder moves, one side (either port or starboard, as the 
case may be) offers less resistance, thus more current flows ; 
while the other offers more resistance, causing less current 


SKETCH 2. - Diagram of Receiver. @ а’ are electromagnets. 


to flow. This difference in the two currents causes electro- 
magnet and pointer of receiver to move, as before stated. 
The double-pole two-way switch is to switch the port and 
starboard wires on to either of the receivers fixed in 
different positions, shown on diagram as fore bridge and 
after bridge. The resistance in the transmitter and receiver 
reduces the actuating current to somewhere about one 
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SKETCH 1.— Din zrum of the Evershed and Richards Helm Indicator. 


receiver are coils and electromagnets (as shown in sketch 2) 
which produce this result. To make instrument dead-beat, 
small magnetic poles are fixed round, aad little distance 
from spindle, 73deg. apart. On the spindle is fixed a small 
pole, and when the large magnet swings nearly into 
position it is locked by the smaller ones. 


Both currents return to а “common” plate by means of 
common return from each receiver. This plate is shown in 
the double-pole two-way switch. From this plate they 
return to M? of junction box, thence to – side of double- 


ampere, varying from 1 at midship to 1:05 whén rudder 
is hard over. Convenient spacing on indicator dial is pro- 
duced by multiplying effect, multiplying factor being 6, 
As regards pus; circuit through ship, the usual “ deck- 
tubes" are used, and the cables—that is, their lead 
covering—is soldered to the casing of instruments.— 
W. BEARD. 


Answer to No. 513 (awarded 78. 6d.).—One of the most 
reliable forms of electric helm indicator is that which 
forms part of the Fiske system of ship’s telegraph. It 
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indicates the position of the helm at any instant in any 
place in which an instrument may be fixed. This consists 
of an ordinary astatic galvanometer, or better, an instru- 
ment of the type of Weston voltmeter, with the dial 
graduated in degrees so as to indicate the actual angle at 
which the helm stands at any time. The working principles 
of the pidan are the same as those of the Wheatstone 
bridge, which will be seen from the diagram of connections. 


LIGHTING MAINS 


The lever, L, shown in the figure, is rotated with the helm, 
and forms a moving contact witb the wire, À B, which is of 
high resistance; the resistances, 71, 72, Ta and r, are so 
arranged that when the contact arm of the helm, L, is 
vertical the bridge connections are balanced and the 
needles of indicators Nos. 1, 2, 5 are not affected. But 
on the helm, and, therefore, the lever, L, being moved to 
either side, the instruments Nos. 1, 2, 3 will indicate the 
want of balance on either side. The current to work the 
apparatus is taken from the lighting mains by taking 
the difference of potential across the resistance, R. In the 
arrangement illustrated above it is immaterial whether the 
lever, L, or the wire, A B, is carried by the helm. In 
actual practice it is often the latter method that is 
adopted.— К. 


Answer to No. 513 (awarded 5s.).—I presume what 
“J. S. B." wants is an indicator showing at any moment 
the exact position of the rudder at that instant. The 
following is a description of the best apparatus for this 
purpose: The indicator shown at the top of the sketch has 
a needle connected by gearing to the magnet, N, which is 
magnetised by coil, E б in main circuit. This magnet, N, 
moves up or down according to the ratio that the current 
in coil À bears to that flowing in coil B. The automatic 
transmitter is fixed up somewhere near to the rudder, and 
the switch-arm is connected to the rudder stock by a con- 
necting rod as shown in sketch. A resistance coil of about 
$:2 ohms is connected between each stud, and from the 
two extreme studs, X and Y, wires are taken to two resist- 
ances having a resistance of 77 ohms each. The apparatus 
is arranged to work off an 80-volt circuit, and takes about 
two amperes. It is one of the good features of this appa- 
ratus that a steady voltage is not required, as the move- 
ment of the needle does not depend upon the strength of 
the current in the coils A B, but on the ratio the current 
in A bears to that in B. : 

Let us now see what happens when the rudder moves to 
the right as far as it can move. The switch-arm, S, will 
move to end block, Y, and starting at the negative pole 
for convenience, the current will pass along switch-arm to Y, 
from Y to Ra, Ra to terminal A, through coil A to M, com- 

leting the circuit. The current has an alternate path. 
hen it reaches Y it can go through all the resistance coils 
to X, from there to Е, Rs to B, thence to coil B, and from 
there to terminal, M, completing the circuit. Owing to 
the much greater resistance in the last path mentioned, a 
much greater current will flow through coil A than coil B, 
and the magnet will pull the needle round to indicate 
ition of rudder, If the switch-arm is in position shown 
in sketch, then equal currents will flow through coils A 
and B, causing needle to point as shown. 


I trust that the working of the apparatus is made 
sufficiently clear. This system was worked out by Messrs 
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Richards and Evershed many years ago, and is now largely 
used in the navy. —W. A. T. 


COMPANIES" MEETINGS AND REPORTS, © 


CHLORIDE ELECTRICAL STORAGE. 


The annual general meeting of the shareholders in this Company 
was held at the Company's Works, Clifton Junetion, near Manchester, 
on Tuesday, the 16th inst. 

Dr. Edward Hopkinson, having temporarily taken the chair, 
announced the resignation of Dr. Bowman, since the report was issued, 
of his position as director of the Company and chairmau of the Board. 
Dr. Bowman's resignation had been accepted by his co-directors with 
great regret, he having held the office of chairman for some six years, 
and devoted himself with much ability to the interests of the share- 
holders Under the circumstances the Board had elected as chairman 
Mr. William Bannister, J.P., of Cork, who had been a director for 
some six years. 

Mr. Bannister then took the chair. 

The Chairman said, with reference to the balance-sheet, that as a 
shareholder he considered the figures to be eminently satisfactory in 
every way. The Company had never since its inception been in so 
strong a position, both in regard to the quality of the work done and 
the way in which it was turned out. Testimonials from experts in the 
pace то ие an opinion of the quality of storage batteries were 

ing received, and were in every way satisfactory. The Company 
had now acquired such a high position, technically and financially, 
that although up to the present shares had been unsaleable there was 
now quite an тшу for them He himself had been asked to sell a 
number of his shares at par, but he did not feel inclined to do so. 
He considered the Company was now in such a position that the 
shareholders might look to receiving & satisfactory return on their 
holdings. He hoped and anticipated that there were good times 
now in store, after the long period of depression through which the 
Company had passed. He moved the adoption of the report and 
accounts. 

Mr. Harvey seconded, and the motion was carried unanimously. 

А resolution declaring a dividend at the rate of б per cent. per 
annum on the preference shares, less income tax, and 8 per cent on 
the ordinary shares. free of income tax, from April 14, the date of the 
reduction of capital, to June 30, the end of the financial year, was 
then agreed to. 

In conclusion, a mo*ion was adopted by the shareholders expressing 
their regret that circumstances had compelled Dr. Bowman to resi 
his position as chairman of the Company, and 5 their apprecia - 
tion of the services hie had rendered to the Company during the last 
six years. 
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WILLANS AND ROBINSON, LIMITED. 


The directors, in the seventeenth half-yearly report, to be submitted 
at the ordinary general meeting of the Company, to be held at the 
Victoria Works, Rugby, on Oct. 1, at 2.50 p. ni., state that after writin 
off as depreoiation from plant, etc., the sum of £4,804. 4s. 10d., an 
paying iuterest upon debéuture stock, the balance to the credit of 
profit and loss account at the end of the half-year (including £7,035. 
11s. 2d. brought forward) is £33,449. 13s. 9d. Out of this the directors 
propose that dividends be paid at the rate of 6 per cent. per annum 
upon the preference shares and 10 per cent. per annum upon the 
ordinary shares, umounting in all to £26,666. 8s. The amount 
payable to directors in accordance with the articles of association, 
and with the resolution of Oct. 2, 1901, is £919. 7s. 2d., leaving 
an available balance of £5,863. 18s. 7d. From this the directors 
propose to carry £475 to the reserve fund, in accordance with 
Article 112 of the articles of association, leaving a balance of 
£5,588. 18s. 7d. to be carried forward. The directors are glad 
to state that since the date of their last report the Admiralty 
had ordered Niclausse boilers for two more first - class cruisers 
(H.M.S. “Carnarvon ” and ‘‘ Devonshire "), making four of this class 
in all, and more recently Niclausse boilers for a new battleship have 
been ordered, thus bearing out the previously expressed expectation 
that the merits of the boiler must soon receive fuller recognition. 
All these boilers, aggregating (with those of two small vessels not 
included in the above) about 100,000 h.p , are being constructed under 
license from this Company, pending the completion of the new boiler 
works at Queen's Ferry. In the directors' report, issued 12 months 
ago, it was pointed out that after certain writings off there remained 
in the share premiums account the sum of £3,991. 14s. 16d. Other 
later receipts from the same source raised the total sum disposable to 
£40,052. 14s. 10d. Of this £20,000 was carried to the reserve fund in 
the second half of 1901, and the following further accounts have been 
written oll against the balance—viz., £7,431 14s., expenses of the late 
issues of shares and debenture stock, including the £5,000 given as а 
bonus on the old stock paid otl, this being the condition of repayment ; 
£195. 11s. 6d., а sinall amount standing against some old experiments 
in connection with the Niclausse boiler; £2,000, on account of 
experimental work upon gas-engines (which promises very favourable 
results) ; £1,650. 9s., the fiual charges in connection with the removal 
from Thames Ditton, which is now complete ; £2,504. 5s. 5d., special 
exhibition expenses ; and a sum of £1,961. 148. 9d., being the cost 
to the Company of a very unusual and extraordinary accident in an 
electric light station, which caused the entire destruction of a valuable 
engine, an occurrence so unprecedented and exceptional as, in the 
opinion of the directors, to justify its being paid for out of the fund. 
A balance of £4,311. Os. 2d. remains to be carried forward. The fire 
insurance fund of £25,000, required to be established by the new 
trust deed, which in the directors' opinion amply safeguards the Com- 
pany against fire risks, has been formed from the old debenture sinking 


fund and fire insurance fund. 

Dr. PRorrr AND. Loss Account. £ s.d. 
Rent, rates, and taxes ......................................... 669 3 10 
Interest оп debenture stock 2,501 14 10 
Salaries, including directors’ remuneration ............... 7,189 15 10 
Contingent salaries to employés . 1,488 6 3 
Fiennes 8 191 15 1 
Fire insurance fudl] lll... . q æ 400 0 0 
Legal and professional charges lanes en 8116 4 
Aer), 8 549 9 6 
Books, stationery, and pi intingg ................. 784 11 1 
Postage and telegramamſ8SsSsSsSssss . 325 12 5 
Travelling, hotel, and general expenses 759 9 11 
Auditors’ fee and expenses Im 129 9 9 
Subscription to benevolent fund, ete. e 386 1 6 
Depreciation of property and plant and machinery 4,804 4 10 
Balance carried dowrcn . q 26,414 2 7 

46,475 11 9 

Contingent share of profits to directors 919 7 2 
Balance available for dividend or reserve. 25,494 15 5 
£26,414 2 7 

Cr. £ s. d. 
Gross profit for the half-year ................................. 42,821 2 8 
Royalties- rV 1108 7 0 
Interest on investments, ete. ................................. 2,500 15 1 
Transfer and registration Їеев................................. 45 7 0 

£46,473 11 9 

£ s. d. 

Balance, protit (half-vear) brought down .................. 26,414 2 7 
£260,414 2 7 


DICK, KERR. 


The report of the directors for the 12 months ended June 30 last, 
to be submitted to the meeting on the 29th inst., states that the profits 
earned during tlie 12 months amount to £103,758. Out of this had 
to be paid debenture and loan interest and trustees' fees, and there 
has been reserved the sum required to provide for the premium payable 
on the redemption of the present debenture stock. These absorb 
£6,683, leaving a balance of £97,074, to which must he added the 
profits brought forward from last year—vi/., £27,793—making a total 
of £124,868, which it is proposed to appropriate as follows: in pay- 
ment of а dividend of 5 per cent. per annum on the preference share 
capital, £6,000 (the proportion of this dividend to Dec. 31, 1901, has 


already been paid); to carry one-fifth of the remaining profits 
to reserve fund as required by clause 24 of the trust deed 
securing the debentures, £18,215; further sum to this reserve, 
£21,785—making £40,000; to pay a dividend of 10 per cent. and 
a bonus of 20 per cent. on the ordinary share capital, which will be 
about £48,000 ; to carry forward the balance of £30,868. Since the 
last report important contracts have been carried out for the construc- 
tion and equipment of several electric tramways both at home and 
abroad, and these various works have given satisfaction to the Com- 
pany's clients. The resolutions for acquiring the shares of the English 
Electric Manufacturing Company, Limited, which were set out in the 
circular of Jaly 21 last, were duly passed, and the exchange of the 
shares will be carried out in duc course. Steps will be taken to acquire 
the few outstanding shares, and arrangements will be made with the 
debenture holders of both companies at ap early date. 


ELECTRIC LAMP REGENERATING. 


On Friday the creditors and shareholders of the Electric Lamp 
Regenerating Company, Limited, met at the London Bankruptcy 
Court, under the compulsory winding-up order recently made on the 
petition of a creditor. ғ 

Mr. Н. Brougham (official receiver) reported to the creditors that 
he had a sum in hand sufficient to pay the debts in full, and conse- 
quently the liquidation more closely affected the shareholders. — — 

The Chairman reported to the shareholders that he was advised 
that it was open to creditors in both France and Spain to at once take 
steps to realise the property there for their own benefit, without regard 
to the claims of the British creditors, and negotiations were entered 
into with the view of at once disposing of these assets. As the result, 
an offer of £2,000 in cash for the whole of the Company's assets in 
France and Spain, the purchaser undertaking to discharge all liabilities 
of the Company in those two countries, was accepted, and had been 
completed. That practically provided sufficient to pay off all the 
Company's liabilities, and left the other assets, returned in the accounts 
at abeut £2,000, available for the shareholders. m 

Resolutions were passed for the official receiver to act as liquidator, 
with the assistance of з committee of inspection. 

The aceount with the contributories discloses a total deficiency of 
£71,645. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Swindon.—Tlic Corporation require tenders for wiring of con- 
sumers’ premises by Oct. 7. | 

Grimsby.—The Corporation require tenders for the supply of con- 
tinuous-current meters. Tenders by Oct. 3. 

Huddersfleld.— The Corporation invite tenders for high and low 
tension cable. Tenders by Sept. 30. See advertisement. 

Wigan. The Corporation invite tenders for 18 bogie cars, double- 
deck, four-motor equipment. Tenders by Oct. 20. See advertisement. 

Manchester.—The Tramways Committee invite tenders for the 
supply of steel tramway poles. Tenders by Oct. 4. See advertise- 
ment. 

Bury.—The Tramways Committee of the Corporation invite tenders 
for rails bonds and compressors. Tenders by Oct. 14. See advertise- 
ment. 

Belfast.—The Gas and Electric Committee invite tenders for the 
supply of electric motors for a period of 12 months. Tenders by 
Oct. 10. See advertisement. 

Tientsin (China).—Mr. A. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installution 
and working of electricity works. Tenders by Nov. 30. 

Wigan.—The Corporation invite tenders for the electrical equip- 
ment of ashort length of new tramway and of a portion of their 
existing tramways. Tenders by Oct. 20. See advertisement. 

Huescar (Spain).—The Municipality invite tenders for the instal- 
lation and working for 20 years of the electric lighting of the town. 
Tenders to the Municipality, | rovince of Granada, by Oct. 6. 

Batley.—The Corporation invite tenders for tho supply, delivery, 
and erection at the electricity works, Batley, Yorks, of 240 accumu- 
lator cells and accessories. Tenders by Oct. 10. See advertisement. 


Wigan.—The Corporation invite tenders for the construction of 
a short length of new tramway and for the reconstruction of a portion 
of their existing tramways. Tenders by O2t. 20. See advertisement. 

Burton-upon-Trent.—The Corporation invite tenders for the 
supply and laying of electric mains, conduits, junction boxes, ete., in 
connection with the tramways. Tenders by Sept. 30. See advertise- 
ment. 


Bradford.---The (Corporation invite tenders for the supply and 
delivery өЁ electric motors (semi-cnclosed type) of 44, 7, and 10 h. is 
for a period of 12 months, commencing Dec. 1, 1902. Tenders Е 
Oct. 2. Seo advertisement. 

Aviles. —The Company of the Asturian Coast, 38, tue de Marques 
de Treverga at Aviles, Asturias, Spain, offer for sale their under- 
taking, composed of а 3ft. gauge line, five kilometres long, two Reve- 
Stuart locomotives, eight second-class and other wagons, and buildings, 
Tenders hy Oct. 1. 

Paris.—The French Government have decided to invite tenders 
for the supplying and laying of the following cables: (1) from Brest 
to Dakar; (2) from Tamatave to Réunion and from Réunion to St. 


Morice ; (3) from Saigon to Pontianak, at Borneo. Tenders must be 
sent in by Oct. 21 next. 
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Rotherham.—The Co 
valves, feed pipes and valves, feed pump and economiser, exhaust, 
water, and drain pipes aud valves, and extension switchboard. 
Tenders by Oct. 16. See advertisement. 

West Ham.—The Corporation invite tenders for the supply of 
46 eombined are lighting and traction poles with side brackets. 
Specification and further particulars may be obtained from the borough 
electrical engineer, Mr. James K. Bock, Abbey Mills, West Ham. 
Tenders by 4 p.m. on Oct. 4. 

 Peterborough.—The Corporation invite tenders for the construc- 

tion and seating of a Lancashire boiler, 28ft. by 7ft, at their elec- 
tricity works. преса ора etc., may be obtained at the office of 
Mr. John C. Gill, A.M.LC.E., engineer, Municipal Offices, Peter- 
borough. Tenders by Sept. 30. 

Leicester.—The Tramways Committee invite tenders for the 
erection of an octagonal brick chimney shaft, 180ft. high, on the site 
of the new generating station, The Lero. Specification, etc., can be 
obtained at the office of Mr. E. George Mawbey, M.I.C.E., Town 
Hall, Leicester. Tenders by Sept. 30. 

London, S. W.— The London County Council invite tenders for th e 
manufacture, delivery, and erection of two electric car traversers at 
certain of the Council's depôts in the south of London. Specifica- 
tion, etc., nay be obtained from the County Hall, Spring-gardens, 
S.W. Tenders by 10 a.m. on Oct. 21. 

Stalybridge.—The Stal bridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for Lancashire boilers, 
economisers, surface condenser, and pumps, etc., steam, feed, blow- 
off, and drain pipes, etc., and travelling crane. Specifications, eto., 
can be obtained from Mr. F. Schofield, clerk to the Board, Town 
Hall, Stalybridge. Tenders by Oct. 13. 

Shanghai.— Messrs. Preece and Cardew are authorised to receive 
tenders for the supply and delivery c.i.f. of two 500-kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 
switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 30. See advertisement. . 

Bexleyheath (Kent) — The Electric Lighting and Traction Com- 
mittee of the Urban District Council invite tenders for transformers 
and transformer pillars ; condenser, air-pump, and water softener ; 
feed pumps and pipework ; and travelling crane. Specification, ete., 
may be obtained from the engineers, Messrs. Mordey and Dawbarn, 
82, Victoria-street, Westminster, S.W. Tenders by Sept. 30. ' 

Uford.— The Urban District Council invite tenders for the supply 
and erection of dry-back, semi-marine type boiler (15,000lb evapora- 
tion per hour), superheater and accessories, and motor feed pump ; 
steam, feed, and blow-off pipes, and feed filter ; surface condenser, 
cooling tower, motor pumps, hot-well, grease extractor, exhaust, 
steam, and water pipes. Tenders by Oct. 6. See advertisement 

Swindon. Тһе Corporation invite tenders for the supply, delivery, 
and erection at the eleetricity works, Swindon, Wilts, of all the 
materials, fittings, and accessories fora complete installation of the 
electric light and wiring to the motors on the works, and also for the 
supply and delivery at the electricity works of testing instruments 
and epgine-room accessories. Tenders by Oct. 4. See advertisement. 

Newcastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
57 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. "Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high-tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

St. Petersburg.—Thc St. Petersburg Stadt Amt (Town Council) 
invite tenders for tlie reconstruction of the three town tramway lines 
hitherto by horse traction, with electrical power, and the construction, 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 

South Benfleet (Essex).—The Rochford Rural District Council 
invite tenders for supply, delivery, erection, and maintenance for one 
month of electrical transmitting and recording instruments, and about 
14 miles of overhead wire, poles, etc., for communication between the 
water-tower and engine-house at South Benfleet, Essex. Specifica- 
tion, etc., can be obtained at the office of the engineers, Messrs. James 
Mansergh and Sons, 5, Victoria-street, Westminster. Tenders by 
10 a.m. on 30th inst. 

Madrid.—The Postal Telegraph Department invite tenders for 
laying of 71 miles of submarine cable betweon Santa Isabel 
(Fernando Po) and King Bell's Town (Cameroons). The maximum 
subvention will be 8,400 pesetas per mile. А building is to bo 
erected at the landing point; the contractors must furnish trial 
apparatus aad pay 75 pesetas per day to each member of the 
commission of inspection, which has been appointed by the Govern- 
ment, until acceptance of the cable. А provisional deposit of 
30,000 pesetas and a final deposit of 10 per cent. of the value of the 
eontract will be required. Tenders by Sept. 30, which are to be 
addressed to the above authorities, from whom further information 
may be obtained. 

Shanghai.—Tho Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, сору of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by olectricity 
as Поне. British Municipality and British Municipal Extension, 
Tieustin. Notice—The British Municipal Councils, in accordanco with 
the terms of the resolution passed at the general meeting of land. 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 


ration invite tenders for steam pipes and | Pro 


Town Clerk, Town Hall, Eccles. 


sals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specifieation will be furnished. 

London, N.—The Light Railways Committee of the Middlesex 
County Council invite tenders for the work and materials required in 
the construction of the permanent way (for electric traction bridge 
work, etc.), of the following light railways—viz.: (Contract No. 1) 
railway No. 1—a line of double track (with cross-overs, contingent 
works, etc.) to be laid along Lordship-lane and Bruce-grove, in the 
districts of Wood Green and Tottenham, in the county of Middlesex, 
having a length of 1 mile 7 furlongs 6:8 chains or thereabouts ; (No. 3) 
railway Ne 5—а line of double track (with cross-overs, contingent 
works, etc.) to be laid along the Archway and Great North roads, from 
Highgate Archway to Whetstone, in the districts of Hornsey and 
Finchley, in the county of Middlesex, having a length of 4 miles 
6 furlongs 1:5 chains or thereabouts ; (No. 5) railway No. 5—a line of 
double track (with cross-overs, contingent works, etc.) to be laid along 
the Edgware-road, from Cricklewood to Edgware, Hendon, Kingsbury, 
and Hendon Rural, in the county of Middlesex, having 8 length of. 
4 miles 6 furlongs 8 chains or thereabouts. Specification, eto., for 
each eontract may be seen and schedule of quantities obtained on 
application at the office of Mr. H. T. Wakelam, M.I.C.E., county 
engineer, Middlesex Guildhall, Westminster, S.W Tenders by Oct. 7. 


RESULTS OF TENDERS. 


Japanese Navy.—The tender of Belliss and Morcom has been 
accepted for one 385-h.p. engine. 

South Wales.—The South Wales Power Company have decided to 
instal two Bruce Peebles dynamos for direct coupling to 360-h.p. 
Willans engines. 

Coventry. — The City Council have accepted the tender of 
T. Reynolds for wiring and fitting the two old pavilions at the city 
hospital for the electric light, at £40. 

Hampstead.—The Borough Council have accepted the offer of 
T. Parker and Co., of Wolverhampton, for a dynamo for direct 
coupling to a 100-h.p. Willans engine. 

South Africa.—The Ayrshire Gold Mine and Lomagunda Railway 
Company, Limited, have accepted the tender of Belliss and Morcom 
for the supply of three 400-h.p. engines. 

Harrogate.—The Corporation have accepted the tender of J. Walsh, 
Limited, High-street, Sheffield. at £749, for the wiring and supply of 
fittings for the electric lighting at the kursaal, Harrogate. 


Bexley (Kent).—The Urban District Council have accepted the 
tender of the Hart Accumulator Company, Stratford, E., for the 
supply of storage battery at their electric lighting and power station. 


Glasgow.—-Browett, Lindley, and Co. have been successful in 
booking an order for three 400-kw. sets for the Scottish Co-operative 
Wholesale Society, Glasgow, and have sublet the dynamo portion to 
Crompton and Co , Chelmsford. 


Ilford.—The Urban District Council have accepted the tender of 
the British Electrical Car Company, Oxford-court, Cannon.street, · 
London, E.C., at £800, for a combined track watering and.sweeping 
car on maximum traction truck with complete electrical equipment. 


Watford.—The School Board have received the. following tendeis 
for lighting the Victoria Boys’ School with electricity. Alternative 
estimates for casing the conductors in steel tubes and best whitewood : 


Steel tubes 
£166 O. 0 


ahh. ³ð ОАА 
Waterford Engineering Works ese eee 139 0 0 
Firth and Son...... ................. oe . VL 138 0 5 
U ͥ ОИЕ СРВ ЕУ резене 125 
Rogers and Gowlett (accepted) 113510 0. 
Best whitewood. "IM 
nino pm T -——— rm 166 0 0 
Watford Engineering Works  ....... FFF 132 1 0. 
Fin, ⁵ðVꝗ emendo Ub etd .. 134 0 0 
IL DoWnep- РР ТОНА a iM ere dur 119 10 0 
95 5 O0 


Rogers ana Gowlett (ассеріеа).................................... 


APPOINTMENTS VACANT. 


Shift Engineer, Canterbury, 308. per week, Oct. 6. 

Junior Assistant Engineer, Hanley Town Council, £100 per 
annum, Oct. 10. 

Shift Engineer, Southport Corporation electricity works, 45s per 
week, Oct. 7. See advertisement. 

Junior Engineer, National Electric Supply Company, Preston, 
£5 per month. See advertisement. 

Improver to act as switchboard attendant, Coventry Corporation 
Electricity Works, £50 per annum, Oct. 1. See advertisement. 

Various Appointments are vacant at the Cleckheaton Urban 
District Council Electricity Works by Sept. 29. See advertisement. 

Engineer-in-Charge, Wimbledon Urban District Councils elec- 
tricity department, £78, rising to £104 per annum, Oct. 2. See 
advertisement. 

Demonstrator and Assistant Lecturer in the electrical engi- 
neering department of the Heriot-Watt College, Edinburgh, £100 per 
annum, Oct. 4. Sce advertisement. 

Switchboard Attendants, Eccles Corporation Electricity Works, 
£62 per annum, Sept. 51. Particulars may be obtained from the 
Kendal, Oct, 4. 
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BUSINESS NOTES. 


TRACTION. 


Vienna.—This place is proposing to institute a service of electric 
omnibuses. 

Gorton.—The tram fares on the Hyde-road section of the tramways 
are shortly to be reduced. 

Norwich.—It is proposed to erect л shelter for passengers at the 
tram centre, Oxford-place. 

Merthyr.—A fine of 40s. and costs has been inflicted сп a driver 
of one of the electric tramcars for excessive speed. 

Blackpool. Next Wednesday the Tramways Committee will 
introduce a tariff of reduced fares ou the tramcars. 

Chichester.—Mr. E. Rotter has been appointed consulting engi- 
neer to the Corporation in connection with the tramway scheme. 

Warrington.—Everything is now in readiness for tlie Board of 
Trade inspection of the Wilderspool route of the tramway system. 

Dundee.—The Constitution-road route of the electric tramway 
men is expected to be opened for traffic in the beginning of next 
month. 

Ossett.—Steps are being taken with a view to taking a poll of the 
ratepayers on the question of the introduction of tramways iuto the 
district. 

Woodbridge.— Yesterday the Light Railway Commissioners opened 
an enquiry into the scheme for а light railway from Woodbridge to 
Bawdsey. 

Rochester. —The Cor 
sulting engineer to the 
their tramway scheme. 


Glossop.—The tramway scheme, which is being carried out by the 
Edmundsons' Electricity Corporation, will probably be completed by 
the end of March next year. 

Sunderland.—The work of laying the track of the Fulwell tramway 
was commenced on Monday, and it is expected the section will be 
ready for traffic by December. : 

Bradford.—The tramway employés are agitating for better terms 
of engagement. The Tramways Conimittee are now considering what 
сап be done to meet the demands of the men. 


ey.—The Tramways Committee have refused permission to 
the South Lancs. Tramways Company to run cars in Tyldesley until 
the whole of the widenings have pes completed. 

Answorth.—The Parish Council have passed a resolution calling 
upon the Bury, Rochdale, and Oldham Tramway Company to sell to 
them so much of their undertaking as is within the parish. 

Leeds Aooident.—Owing to the trolley of an electric car coming 
off the overhead wire on Wednesday, the metal standard on the roof 
received a wrench which brought it down. Two persons were injured. 


Walthamstow.—The Light Railway Commissioners have sub- 
mitted to the Board of Trade for confirmation an order for the 
construction of light railways in Walthamstow, Leyton, and 
Chingford. 

Anglo-Argentine Tramways.—The directors have declared an 
interim dividend of 2s. per share, free of income tax. The existing 
260,007 shares will become 5 per cent. cumulative preference shares ag 
from Jan. 1, 1903. 


Stirling.—It is proposed to form a local company for the purpose of 
constructing and working a tramway from the foot of King-strcet to 
the further end of Bannockburn on the overhead trolley system. The 
scheme is receiving the support of the Corporation. 

Clydebank.—The negotiations between the Glasgow Tramway 
Committee and the Clydebank Town Council with respect to the 
acquisition by Glasgow of the burgh tramway provisional order have 
resulted in the conclusion of an agreement between the parties. 

Leigh.—A trial run over the South Lancashire Tramway Company's 
lines in this district took place on Tuesday. The run was successful, 
the only delays being through wheel bearings getting overheated. 
The public servics will commence running in about three weeks. 

Hull.—The city of Hull tramways carried 411,366 passengers 
during the week ended Sept. 20, the total receipts amounting to 
£1,714. 0s. 6d., comparing favourably with the corresponding week 
last year, when 397,959 passengers were carricd, and £1,658. 3s. 3d 
were the total receipts. 

Madras.—Mr. T. Namberumall Chetty's scheme for tlie construc- 
tion of tramways on the monorail system in the environs of the city 
of Madras, outside municipal limits, only waits for a technical difficulty 
with the Madras Electric Tramways Company before being put in 
hand.—Jndian Engineering. 

Leyton.—At a special meeting of the Council a resolution was 
passed that, ak d to the approval of the Board of Trade, the Council 
give notice to the Lea Bridge, Leyton, and Walthamstow Tramways 
Company to acquire from them that portion of their undertaking 
within the urban district of Leyton. 

Collision.—Another accident occurred on the Glasgow electric 
tramway system on Saturday. The driver of a car proceeding down 
West Nile-street gradient lost control through, it is said, the brake 
failing to act, and the vehicle collided with a cart and two lorries. The 
driver of the cart was slightly injured. 

Manchester-Liverpool Monorail. —Considerable progress is said 
to have been made in the matter of providing capital for the Manchester 
and Liverpooi Electric Express Railway, and it may be expected that 
before long an official announcement will be made as to when the eon · 


struction of the new railway will be commenced. 


ration have appointed Mr. E. Rotter, con- 
ortsmouth Town Council, to advise them on 


Newcastle. —Plans of the proposed new car-shed on the Wingrove 
Estate have been approved, and tenders will shortly be invited for the 
construction of the building. The cattle market tramway is to be 
connected with Clayton-street. It is expected that about the middle 
of October the electric cars will be running to Walker. 

Bournemouth.—The surveyor has received instructions to report 
on a scheme for an extension of the tramway system, to include aine 
from Lansdowne to the pier, and from the pier to the square wi 
Exeter-park or Excter-lane, und any other additions he thinks desir- 


able. It is proposed to proceed by provisional order. 
Guiseley.— Messrs Le Maitre and Parker, of Leeds, are proposin 
to construct tramways through Horsforth, Rawdon, Yeadon, an 


Guiseley. It is intended eventually to connect the Leeds city 
boundary with Bradford. The Guiseley, Yeadon, and Rawdon 
Councils have passed resolutions of sympathy with the scheme. 
Dudley. The Town Council have adopted a resolution of a com- 
mittee of the whole Council agreeing as to the expediency of pur- 
chasing the whole of the tramways within the borough under the 
conditions set forth in the agreements with the Dudley and Stourbridge 
Tramways Company and the British Electric Traction Compsny. 
Blackburn.— During the week ending Sept. 12 passengers carried 
on the Corporation tramways numbered 155,848, and the receipts 
amounted to £903. 12s. 94d., compared with 140,529 passengers and 
£807. 13s. 54d. receipts in the corresponding period of the previous 
year, an increase of 15,319 passengers and £95. 19s. 4d. receipts. 


Chester.—Application is to be made to the Local Government 
Board to borrow £5,924 for purposes connected with the supply of 
electrical energy for the tramways In the construction of the trame 
ways the Board of Trade have written the Town Council recommend. 
ing a rail groove of lin. in preference to the 14іп. groove proposed. 


Dumfries. —The Town Council have delayed till after the November 
election consideretion of a proposal to take the necessary steps to 
apply in April next for an order in Parliament giving powers to con- 
struct a tramway to Glencaple, with the assistance of Messrs. 
Kirkland and Capper, electrical engineers, London, as advisers only. 


Southampton.—The Tramways Committee are recommending the 
Council to extend the tramways from the Portswood depót to a site 
near the Brook Inn. The borough engineer and the electrical engi- 
neer will be asked to submit their estimates for carrying out the work: 


The suggested extension to Highfield is postponed for the time being. 


Huddersfield.—The Corporation have decided to waive their 

owers to lay down tramways to Brighouse and Mirfield, and have 
invited the British Electric Traction Company to negotiate direct 
with the authorities of those towns with a view to taking the scheme 
in hand. A proposal to introduce 4d. fares on the trams has been 
defeated. 

Camberwell.—The Borough Council have referred back to com- 
mittee a proposal to support the application of the Crystal Palace 
Light Railways 1 ſor the construction of a light railway, 
commencing at Lordship-lane near Crystal Palace-road, thence along 
Lordship-lane, Sydenham.hill, and the Crystal Palace.parade to 
Anerley-road. 


London United Electric Railway.—The Chelsea Borough Council 
have been asked by the promoters of this scheme to authorise some of 
their members to give evidence before the Commons Committee which 
sits in October in favour of the line, one portion of which. c., that 
from Clapham Junction to the Marble Arch — runs through this borough 
from Chelsea Bridye to the top of Sloane-street. 


Manchester.—The secretaries of the Manchester branches of the 
Amalgamated Association of Tramway Employés met last week to 
consider the protest of the Manchester Corporation tramways employée 
against the conditions under which they have to carry on their employ- 
ment. After a conference of several hours’ duration, a statement was 
drawn up setting forth the demands of the men. 


Automobile Corps.— The Automobile Volunteer Corps, which Mr. 
Mark Mayhew is raising with the approval of the War Office, wil 
have its headquarters in King's-road, Chelsea. The premises comprise 
a large drill hall, garage for 100 cars, offices апа storerooms, etc., and 
are provided with a complete set of the most recent machine tools with 
a repairing staff. The premises are lighted by electricity. 

Macolesfield. —The Council have passed a resolution approving in 
principle the introduction of electric tramways into the district. It 
is proposed to form а company to acquire {һе necessary powers from 
Parliament and to carry out the undertaking. In the event of the 
Corporation deciding to lay down an electric lighting plant, the com- 
pany will take current for the tramways from that source. 

Shipley. A conference has been held between the Shipley District 
Council and the Bradford town clerk with regard to the comin: 
arbitration to determine the conditions and terms for the running of 
the tramways within the Shipley district. The object of the con- 
ference was to clear the pound for the arbitration proceedings on the 
29th inst., but beyond one or two minor points nothing was settled. 

Bridlington.—A special meeting of the Rural District Council was 
held on Saturduy, at which the proposed application of the promoters 
of the Flamborough and Bridlington light railway for a further exten- 
sion of the provisional order of 1897 by 12 monthe was considered. 
It was decided to oppose the application. It was stated that the order 
had for some time stood in the way of certain road improvements in 
the district being carried out. 


Deptford. —The Borougli Council have agreed to contribute £3,510 
towards the cost (estimated at £25,000) of the street widenings in 
connection with the London County Council tramway scheme. The 
Council have received a memorial urging them to take steps to carry 
into effect at the earliest possible fists а scheme of electric trams 
connecting the districts of Deptford, New Cross, Forest Hill, and 
Bydenham, via Brockley and Crofton Park. 
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Nidd Valley Light Railway.—It is stated that the Power and 
Traction Company, who some months ago obtained an order, under the 
Light Railways Act, to construct a light railway from Pateley Bridge 
to Lofthouse, have entered into a preliminary contract for the con- 
struction of the line, subject to satisfactory arrangements being made 
with the various landowners for the acquisition of the necessary land 
at agricultural value, to be paid in shares in the undertaking. 


Hove.—The proposal of the Town Council to introduce electric 
tramways into the eading thoroughfares of the town is having а mixed 
reception locally. The ratepayers have not been consulted in the matter, 
and a Ratepayers' Defence Committee has just been formed for the 

urpose of resisting the proposals of the Council, and to compel that 
body to obtain the approval of the ratepayers before proceeding further. 
The committee is being very generally supported by the ratepayers. 


South Shields.—A special meeting of the Town Council have 
adopted the recommendation of the Tramways Committee, noted last 
week, and have authorised the Parliamentary Committee to prepare a 
Bill for a new system of tramways in the borough. The cost is 
estimated at £215,360, based on the overhead trolley system, but 
the adoption of the overhead or any system has been deferred to 
allow the borough engineer to obtain further information from other 
towns. 

Wolverhampton.—The Molineux section of the municipal tram- 
ways, which has been equipped for electric traction on the Lorain 
surface-contact system, will soon be opened for traffic. А trial trip 
on the section has shown it to be ready for the official inspection. 
Wolverhampton and Bilston are now linked together by an electric 
tramway. On Tuesday a trial took place of the new line from 
Ettingshall-road to Stow Heath-lane, and everything was pronounced 
satisfactory. The line was opened for traffic the following day. 


Cardiff. —The project of a light railway from Cardiff to Penarth 
has been revived by the formation of a company, which, it is said, 
will be registered shortly with the object of obtaining powers for the 
construction of an electric tramway. It is expected that vigorous 
opposition will be offered to the scheme by the Corporation. The 
ашна s Committee have now agreed to offer to the tramways com- 
pany £22,000 for the depóts and other buildings. The company are 
holding out for £25,000, and in the event of their refusing to accept 
the above offer the matter will go to arbitration. 


London County Council Tramways.—With reference to the 
es жөк: for the construction of a tramway from Battersea Park-road 
to Buckingham Palace-road, the London County Council have resolved 
that, subject to the Battersea and Chelsea Councils, and the Council 
of the city of Westminster, consenting to the proposed tramway, and 
subject to the Battersea Council agreeing to contribute one-third of 
the net cost of the nec street widenings, which will be entirely 
within that borough, to apply to Parliament in the session of 1903 for 
powers to widen Battersea Bridge-road, in general accordance with the 
plan approved by the Improvements Committee on May 7, 1902. 


South Lancashire.—It is stated that the Corporation of Liverpool 
have entered into an arrangement with the Cheshire Lines Committee 
and the South Lancashire Tramways rag ape for direct communica- 
tion by electric car and rail between St. Helens and Southport. The 
South Lancashire Company will convey passengers by car from St. 
Helens to the Knotty Ash terminus of the Liverpool Corporation 
electric car system, the Oorporation will convey them similarly to the 
1 безе Station of the Cheshire Lines Committee, and they will 
then taken by rail to Southport, and rice verse. At present 
passengers between St. Helens aud Southport have to take a round- 
about journey. The new arrangement, which comes into force almost 
at once, will be quicker and cheaper than the old. 


Wallasey.—At a meeting of the Gas and Electricity Committee 
held yesterday week, the engineer, Mr. J. Н. Crowther, presented а 
report recommending that the charges for energy be reduced for 
tramway derer from 24d. to 18d. This has been made retrospective 
from April 1, 1902. А report was also presented by tlie engineer as 
to charges for repairs to cars, overhead work, etc., showing that the 
Electricity Committee could not help losing money under the present 
arrangement, whereby they receive 10s. on repairs to cover manage. 
ment, current for motors, driving tools, fan, etc. ; also interest and 
sinking fund on works and tools. А joint committee meeting has 
been held to consider the proportion of 985 85 required by the Tram- 
ways Committee under the engineer's scheme to spend £50,000 over 
the next seven years, which was referred back at the last Council 
meeting. 

Bakewell.—A conference between representatives of the various 
local authorities interested in certain proposals to connect Sheffield 
and Bakewell by means of light railways was held on the 11th inst. 
The conference was called at the instance of the Bakewell Urban 
District Council, who decided some months ago that it would be well, 
before sanctioning any scheme for à new company to put down a light 
railway within their district, to approach the Midland Railway direc- 
tors with a view of ascertaining whether they were prepared to carry 
out a project suggested some years ago to make a loop line between 
Hassop and Grindleford, which would afford all the facilities now 
required in this neighbourhood, and, in fact, be preferable in many 
respects to the suggested light railways. The following resolution was 

d: That as many of the representatives of the various local 
authorities as can shall form a deputation to wait upon Mr. Mathieson, 
the general manager of the Midland Railway Company, to discuss the 
matter." 

Liverpool.—Mr. C. R. Bellamy, the tramways manager, reports 
that in the fortnight ended 6th inst. the electric cars in the city 
traversed 455,755 miles, that the passengers carried numbered 
4,527,617, and that the financial receipts were £21,283. бв. 7d. 
Touching by way of comparison the Med i rt fortnight of the 
previous year, the figures are as follows: mileage, 443,510 ; passengers, 


4,125,625 ; and receipts, £19,287. 16s. The Tramways 
have decided to increase the wages of the electric car drivers who have 
been in the service over two years by 4d. рег hour, and over three 
years by jd. per hour. e 

augmenting the wages of 455 men to the extent of 2s. 6d. per week, 
and of 11 


revert to the old system o 
than to ''outside" 
citizens of Liverpool, been overthrown in committee, and no alteration 


will be made in the present system. 


Committee 


This will have the effect of immediately 
men 1s. 6d. p week. Ап attempt has been made to 

а higher fares inside the tramcars 
ngers. The proposal has, happily for the 


Exeter.—At a ial meeting yesterday the City Council received 


a report from the Electric Traction Uommittee recommending that, in 
addition to the routes previously approved, tramway No. 1 be con- 
tinued along Polsoe-road, so as to form & junction with the existin 

terminus at Livery Dole. 
the construction of a tramway їп Bonhay-road at present, and the 
also withdrew their recommendation as to Okchampton-road an 


The committee were unable to recommen 


Okehampton-street, аз well as their recommendations as to tramways in 
South-street and College-road. The committee further recommended 


an additional tramway, commencing with junction No. 1 in High- 


strect, through Bedford-street, Bedford-circus (тош Southernhay), 
Barnfield, Denmark-road, Spicer-road (crossing alen-road), Bc 
Leonard’s-road, terminating at Topsham-road. e whole of the 
tramways now recommended will be of a length of nearly 8 miles 
single track and a street mileage of 6:90 miles. The committee further 
adhered to their estimate that the cost of constructing the tramways, 
including overhead equipment, will be £6,500 a mile. 


Leods —Several proposals were submitted to the Tramways Com- 
mittee at their last meeting by the general manager, Mr. J. В. 
Hamilton, for the construction of a number of new tramways, and 
for the extension of certain of the existing routes to the city boundary. 
It was decided to apply for powers to construct new lines from Park. 
lane by way of Belle Vue-road and Moorland-road to Hyde Park, and 
from the Stanningley-road tramway at Bramley through Bramley 
township to Rodley. The former line is to be 1 mile 220 yards in 
length and the latter 24 miles. It was also decided to apply for 
powers to construct the following extensions: from the present 
terminus in York-road to the city 8 a distance of 1, 700 yards; 
from the Ellaud.road tramway vin Holbeck Top Moor Side and 
Domestic-street to Sydenham-road, a distance of half a mile; and a 
short length of line (a quarter of a mile) along Great Wilson-street 
connecting the Hunslet-road tramway with the projected Victoria- 
road tramway. In reply to an enquiry from the Board of Trade, the 
committee formulated an answer to the effect that the consensus of 
opinion in Leeds was in favour of the carrying of extra passengers on 
the trams. 

West Bromwich.—A hitch is said to have arisen between the West 
Bromwich Town Council and the Handsworth District Council in 
regard to the tramways. The first-named authority have purchased 
the tramways in the borough, and have been engaged some months in 
the work of reconstructing for the overhead trolley system. The West 
Bromwich boundary in the direction of Birmingham is opposite the 
West Bromwich football ground, and as the cable trams only go as far 
as the New Inns at Handsworth, it was thought there would be no 
difficulty with the Handsworth Council for continuing the electric 
system to where the steam trams at present run. Quite recently, 
however, the Handsworth Council have decided to municipalise the 
whole of the tramways within their district, and еу say there аге 
legal reasons why they should not consent to West Bromwich con. 
tinuing their system to the New Inns. Moreover, it is said the Hands- 
worth Council object to the centre poles which West Bromwich propose 
to erect between the two sets of rails on account of the heavy traffic 
which passes along the road. Although the system would occupy but 
a short distance in the Handsworth district, it is sufficient te prevent 
the linking up of the system. As this would be disastrous to the 
arrangements made, the British Electric Traction Company propose 
continuing the cable system to the West Bromwich boundary at the 
Albion ground. 

Tramways in the Midlands.—Tramway municipslisation has 
provided a much-needed topic of discussion in the Midland counties 
during the past two or three weeks. The question arises in connection 
with the proposal of the Birmingham City Council and the surrounding 
district authorities to municipalise the tramways within their areas. 
Мару meetings have been held, and resolutions both for and against 
have been passed. The Press also has taken up the subject with con- 
siderable zest, and daily there appear leading articles and letters in 
the columns of the local papers dealing with the subject. Among the 
latter is one from Mr. Arthur Chamberlain to Mr. A. J. Leeson, hon. 
secretary of the Birmingham and District Trades and Property 
Association. In the course of his letter, Mr. Chamberlain says he 
is opposed to the acquisition and working by the City Council of 
the tramways. He does not consider that the constitution or mode 
of election of city counci's was intended to lend itself, or, as a matter 
of fact, does lend itself to the effective manay-ment of commercial 
undertakings. City councils, considered as profit.earning bodies, 
suffered from two radical defects. In one direction their powers 
were too limited for the effective control of great businesses, and 
in another direction their personal responsibility was too vague to 
bring home to them the results of financial mistakes. The Council 
had it in their power to propose to any company of undertakers their 
own (reasonable) terins, and it was only if such negotiations failed 
that they would be justified in taking the risks themselves. The 
Council was by its constitution much better fitted to conduct such 
negotiations to a successful issue than tosupervise the daily and hourly 
details of a great business, and there was no reason to suppose that 
negotiations honestly and skilfully conducted would not result in 
getting all that tramway municipalisation, if successful, could give 
them, and avoiding all the burdens that, if unsuccessful, it would 
impose on them. 
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LIGHTING AND GENERAL. 


Gillingham.—The Council will join Chatham and Rochester in 
applying for a telephone license. 

Chester.— Distributing mains for public and private lighting are to 
be extended at an estimated cost of £142. 

Hythe.—The Town Council have sealed an agreement for the 
introduction of electric light into the borough. 

Amble.—The Urban District Council have allowed the National 
Telephone Company to erect poles in various roads. 

Brussels.—It ADAE that the inauguration of the Brussels- 
London telephone will not take place before February or Marchi, 1903. 

Amble.—The Urban District Council have given the National 
Telephone Company notice to remove certain poles which have been 
erected. 

Londonderry.—Mr. P. C. Cowan will hold an enquiry on Oct. 9 
next. Among other loans, the Corporation will apply for £35,000 for 
electric light purposes. 

Maidstone.—The Urban Distriet Council have received numerous 
applications for current, and mains are to be laid in St. Luke’s-road 
and St. Luke's-avenue. 

Eadoliffe.—Tenders will shortly be issued for machinery at the 
electricity works. The buildings are fast approaching completion, and 
the chimney is finished. 

Faversham.—Colonel A. G. Durnford has held an enquiry into the 
Town Council's application for sanction to borrow £24,190 for the 
purpose of electric hght. 

Llanelly Dock. What is reported as a very successful installation 
of electric light has just been laid down at the Llanelly new dock by 
Messrs. Alger, of Newport. 

Eastern Extension, Australasia, and China Telegraph Co — 
The directors have declared an interim dividend for the quarter ended 
June 30 last of 2s. 6d. per share. 

Llandudno.— The Urban District Council are petitioning the 
General Post Office to provide additional telephone trunk wires between 
Llandudno and the English cities. 

East Cowes.—The electric light and power company have given 
notice of intention to lay mains, cables, iud boxes to supply electricity 
in the principal thoroughfares of the town. 

Wolsingham.— An electric light IS are making enquiries as 
to the probable requirements of Wolsingham so as to judge the 
advisability of constructing & power station. 

Direct Spanish Telegraph Co.—The directors have declared an 
interim dividend at the rate of 4 per cent. per annum for the half- 
year ended June 30 last, payable on the 1st prox. 

Folkestone Electricity Supply Co.—The directors declare an 
interim dividend at the rate of 4 per cent. per annum on the ordinary 
shares in respect of the half-year ended June 30 last, payable Oct. 1. 

Croydon.—We understand that the post of the principal of the 
electrical department of the Croydon County Polytechnic will shortly 
become vacant, and that the secretary of the institution is open to 
receive applications. 

Sale of Plant.—The Urban Disti ict Council of Shipley invite 
offers for the purchase of one 45-i.h.p. compound engine, direct. 
coupled to a 25-kw. compound dynamo. Further particulars may be 
seen in our advertisement columns, 

Hawiok.—Th: Urban Electric Supply Company are offering to fit 
up small houses in the town on the free-wiring system. The current 
is to he supplied through a 1s.-in-the-slot meter at tlie rate of 6d. per 
unit, this charge to meet the whole cost of fitting and rent. 

Stook Exchange.—The Stock Exchange Committee has appointed 
Oct. 1 as a special settling day for Isle of Thanet Electric Tramways 
and Lighting Company's £150,000 4 per cent. debenture stock, and 
have ordered the said securities to be quoted in the official list. 

New Company.—Burn’s Patent Tramcar Lifeguard Syndicate, 
Limited, has been registered, with a орца. of £2,000, the object 
being to acquire and work all patents obtained by or on behalf of 
R. S. Burn in respect of а safety guard for electric tramears and the 
like, etc. 

Lux Meters.— We are informed that Mr. С. Braulik, 217 and 218, 
Upper Thamces-street, E.C., has taken over the sole agency for the 
United Kingdom of the Lux electricity meters, which are largely 
used on the Continent, and which are sold at a comparatively very 
low price. 

Edinburgh.—It has been remitted to the Electrice Lighting Com- 
mittee to consider and report on the disposal of the declared surplus 
of £10,295. 11s. on last year's account of the electric lighting under- 
taking, and report on the charges to be made for electric energy for 
light and power during the current year. 

Dundee.—]t is reported that Mr. George Balfour, of Messrs. Lowden 
Bros. and Co., Dundee, at present consulting engineer for the electric 
lighting of Broughty Ferry, has been offered, and has accepted, an 
appointment with an eminent firm of electrical, mechanical, and civil 
engineers in London, at a salary of £1,000 per annum. 

Camborne.—The electric light company have been asked to supply 
King’s-road with electric light of the same power as the present gas 
lamps. А long correspondence between the Camborne Electric Light 
Company and the Board of Trade respecting the supplying of houses 
in the district with electric energy has been forwarded to the Council. 

East Africa. — The telegraph line from Dar-es-Salaam to 
Kilimatinder is shortly to be extended to Ujiji, where it will connect 
with the British Transcontinental line. At Dar-es-Salaam Messrs. 
Howaldt and Co., of Kiel, recently built a new duck at a cost of 
£30,000, which is lighted by clectricity and supplied with clectric 
motors. | . 


Cardiff.—There is a curious trouble brewing, apparently, on 
account of the action of the Cardiff Railway Company, who have 
refused to Jay the Corporation wires on their land, while it seems 
they are willing to grant the privilege to the South Wales Elec- 
trical Distribution Company. Phe latter claim the right to supply 
in this case, as they would be on private land all along. 


Preston.— Лі the last meeting of the Guardians an opinion was 
expressed to the effect that the Boilers Committee had made a good 
bargain in securing the superintendence of a qualified electrical engi- 
neer for the sum of £5. 58. a year. It would be money well spent, 
for reports would be received monthly and advice given in case of 
emergency. It could not by any means be called an exorbitant fee. 


Tunbridge Wells.—At the Wednesday's meeting of the Tunbridge 
Wells Ratepayers’ Association, a question was asked whether there 
was any intention on the part of the Corporation to sell or lease the 
кү to the National Telephone Company. Councillor Nicholson, 
as chairman of the committee, said the success of the borough system 
disposed of any idea of handing over a valuable scheme to the company. 


Falkirk.—The Town Council will borrow £10,000 for electric 
lighting before getting a permanent loan. About £25,000 is required. 
The Grahamston and Bainsford Co-operative Society have decided to 
light their Falkirk premises with electric light. They will require 72 
lights altogether ; the fitting up of these is estimated to cost £95. 
To light the fleshing department will cost £81, and the central 
premises £110. 


St. Albans.—At a recent meeting of the Urban and General 
Purposes Committee of the Council the electric lighting question was 
discussed, with the result that the committee have decided to recom- 
mend the Council to accept the offer of the North Metropolitan 
Electric Supply Company for their undertaking, the terms of the 
company being practically accepted en bloc. Bie matter is to be 
finally decided upon at the next meeting of the Council. 

South Africa.—We note from a paragraph which appeared in 
Electricity of New York that manufacturers are invited to furnish to 
John Denham, clectrical engineer of the Cape Government Railways, 
Cape Town, South Africa, catalogues with prices, discounts, etc., of 
steam, oil. and gas engines, pumps, steam piping, electrical fittings, 
cables and wires, are and incandescent lamps, switchboards, measuring 
instruments, etc. Where prices are subject to fluctuations an 
approximate amount should be stated. We have great pleasure in 
reproducing this information, as we sce no reason why English manu- 
facturers should not also avail themselves of the opportunity offered ; in 
fact. we would have much preferred, and had a right to expect, that 
manufacturers in the United Kingdom would receive considerable 
preference in South Afiica. 


Anglo-French Telephone. The convention regulating the 
telephone service between Great Britain and France has just been 
published. The convention was signed at Paris on July 29. The 
unit adopted both for the collection of charges and for the duration 
of communications is a conversation of three minutes. For this period 
a charge of 4s. will be made for conversations originating in. or 
destined to, telephone centres situated in England proper, including 
Wales (first zone) ; 6s. will be charged for conversations originating in, or 
destined to, telephonic centres situated in Scotland and in Ireland. In 
France two zones and two similar prices obtain. These rates include 
the share of each administration in respect of the transit of submarine 
cables. The two administrations are to determine, by mutual agree- 
ment, the allocation of each of the circuits through which international 
communication shall be established, the towns admitted to the service, 
and the hours during which the service shall be authorised. The rates 
provided for are to be reduced by one-half for conversations exchanged 
during the night by subscription. Intending users of the lines may 
as woll note that the minimum duration of each conversition by 
subscription is to be twice the unit of conversation. 


Plymouth.—The Corporation are circulating a pamphlet by Mr. 
E. G. Okell, the borough electrical engineer, entitled“ Notes Relating 
to the Electricity Supply within the Borough." The contents are 
hrief and to the point, and rive all the information required by 
consumers in the streets where supply is available. It states, ia., 
that the supply is given at a pressure at either 100 or 200 volts, 
alternating current of a frequency of 50 periods per second, and is 
suitable for incandescent lighting, are lighting, heating, cooking, 
ventilating, and for general power purposes. All electricity supplied 
is charged for by meter, and at the following rates: for lighting, ete., 
45d. per unit; for motors, 44d. per unit, or 8d. for first hour daily 
and 3d. after. There are no meter rents or other charges, the supply 
cables being brought into consumers' premises, and meters lixed free. 
The Corporation, however, reserve the right to determine the position 
in which the meter shall be fixed. When the point of entry into a 
consumers premises is more than Oft. from the nearest main, or if 
any distance lias to be run within consumer's premises, the Corpora- 
tion, at their discretion, may exercise their right to make a charge 
on account of the extra cable required. One unit of electricity, 
costing 4d., will light one 8-c.p. lamp for 33 hours, one 
16-с.р. lamp for 164 hours, and one 32-c.p. lamp for 84 hours. 
The current supply is well suited for small alternating motors up to, 
say, 12 h.p., which are most adapted in the district referred to, as 
motors of this type have no commutators or brushes, and, therefore, 
do not require neither skilled attention nor special foundations. In 
addition, they occupy very little space. The charge for electricity 
supplied to motors is either 44d. per unit for all power supplied, or 
8d. for the first hour’s daily use and 3d. after on the maximum demand 
indicator principle. The latter rate of charge will be found the cheaper 
in all cases where motors are used for more than three hours daily. 
The price per unit under this system of charging works out as follows 
on a constant load: one hour's use daily, 8d. per unit; three hours, 
and.; five hours, 44.; six hours, 3;d.; eight hours, 580. ; ten 
hours, 34d. > | 
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Maidenhead.—The engineer is of opinion that everything will be 
ready for the light to be switched on in the middle of November. 
Applications for the light are coming in very well. 

Bridgwater.— The Town Council have sealed an agreement with 
the National Telephone Company, Limited, for the provision of tele- 
phonic communication with the pumping station at Ashford. 

Electric Supply Corporation, Limited.—The directors 
have declared ап interim dividend for the half-year ended Juno 30 
last at the rate of 6 per cent. per annum, payable on Nov. 15 next. 

Finsbury.—The County of London and Brush Provincial Electric 
Lighting Compeny intend to lay electrical conduits along both sides 
of Lever-street, from the east side of Goswell-road to the west side of 
Central-street. 

London Gazette. —A supplemental dividend of 11s. 8131 per £ 
has been declared in the estate of G. Н. Bentley, 8, Grafton-strect, 
Earlestown, Lines., piyable from Sept. 25 at official receiver's offices, 
Byrom-street, Manchester. 

Radstock. —The Somerset and District Electric Syndicate intend 
to apply to Parliament for a Bill in November. 1ey propose to 
erect а main generating station upon the Somersetshire coalfields in 
the neighbourhood of Radstock. 

Rotherham.—The Sheffield Corporation have asked the Council to 
oo-operate with them in the provisiou of municipal telephones within 
the Sheffield area. Further particulars are to be obtained before the 
Council will commit itself by any resolution on the subject. 


Chelsea. —Notices have heen received from the London Electric 
Supply Corporation of their intention to lay mains along Sloane-strect, 
Rnightebridge, King's-road, Church-street, Elm l'ark-road, Elm Park- 
gardens, Flood-street, Cheyne-walk, and Chelsea-embankment. 


Warkworth.—At the annual meeting of the Harbour Commis- 
sioners last week the chairman reported that the carrying out of the 
work of the electric lighting was progressing satisfactorily, and he 
hoped that in the course of a шор the installation would be 
completed. 

Poplar.— At the last meeting of the Guardians exception was taken 
to certain recommendations of the Engineering Works Committee, 
especially of the recommendation to provide and fix iron ladders and 
gratings in the deep-well pumps, and to fit and connect an electric 
amp to each well. 

Benwell.—The District Council’s surveyor has been instructed to 
obtain information from persons in the district willing to take a supply 
of electricity from the Council at a price equivalent to the price charged 
for gas, and report to the Council at their next meeting the quantity 
likely to be required. 

Shildon.—The electric light company have been negotiating for 
some considerable time for the purchase of land on which to erect a 
destructor and electric works. They havo arranged the various con- 
tracts for cables, etc., and are making such progress that they hope to 
start supplying current early in the coming year. 

.— Тһе Rural District Council have accepted an offer of 
the owners of the Hamsteels Colliery to affix six poles and the neces- 
sary plant for lighting the road at Wilk's Hill by electricity at а cost 
of £40, with the addition of 45s. per lamp per season for lighting and 
attention, the illuminating power being 32 candles. 

Colchester.—The Town Council have signed an agreement with the 
National Telephone Company, Limitod, for () telephone instrument 
at and telephone line from Fire Brigade Lieutenant Jarman's resi- 
deuce to the police station; and (b) fire alarm bell at and electric line 
from each of the 21 firemen's houses to the police station. 


Removal —Messrs. Baxter and Caunter, the London agents for the 
Newton Electrical Works, Limited, the Electric and Ordnance Acces- 
sories Company, Limited, the Premier Electric Lamp Company, and the 
British Insulated Wire Company, Limited, have removed from 
5, Macclesfield-street, Shaſtesbury-a venue, to 86, Charing Cross-road. 


Morecambe.—Mr. Carleton has presented a report upon the recent 
breakdown of the arc lampe, which was said to be caused bya sub- 
sidence of earth brought about by the exceptionally high tide, and the 
consequent anapping of the cable. The cable makers’ along with a 
report as to the mains will be presented at the next meeting of the 
Urban District Council. 

Wallasey.—At a meeting of the Gas and Electricity Committee 
held on 18th inst., the engineer, Mr. J. H. Crowther, presented a 
report recommending that the charges for energy be reduced from 6d. 
for first 24 units on each 8 c.p. in any quarter, all other units at 4d., 
to 6d. for first two units on each 8 c.p. and 3d. for all further units 
consumed in each quarter ; motors from 34d. to 3d. per unit. 


New Steamer.—The ‘‘Schleswig,” trading between Southampton: 


and Monte Video and Buenos Ayres, is а twin-screw steamer of 7,000 
tons, owned by the North German Lloyd “om pany. The ship, which 
is 467ft. in length, is an entirely new type of steamer in the River 
Plate trade. Electricity plays many parts on the ship, from warming 
and ventilating the state rooms to the heating of curling-irons for 
lady passengers and the kneading of dough in the bakery. 


Aston.—The stonelaying ceremony of the electrical power station, 
now in course of erection in Chester-street, is to take place on Tuesday 
next. The chairman of the Tramways and Electric Light Committee 
(Mr. J. J. Gittings) has issued invitations for the ceremony, and also 
for a dinner at the Albert Hall, Witton.road, subsequently. It is 
expected that the building will be completed by March or April. 
About three-parts of the street cables for the electric lighting under 
the present scheme have already been laid. | 

Gerston.—The Electric Power and Lighting Committee of the 
Liverpool Corporation have received from the city lighting engineer 
a report as to the lighting of the Garston district, which has recently 
been brought within the city boundaries. From this it appeared that 


while with regard to gas the шш жш would be increased by 
150 per cent., tho annual charge woul diminished by £220 per 
annum. The committec decided to reduce the price charged for 
electricity from 5d. to 53d., the price of current iu Liverpool. 

Wirksworth. The Derby and Notts Electric Power Compiny 
propose to erect a generating station near Matlock carly next year for 
the Matlock and Wirksworth districts. Three stations are in course 
of erection in the two counties, and the company has also another 
station near Ilkeston for supplying electricity for the tramway an | 
general lighting. Their charge will be 14d. for 250,000 units, the 
mains to be put in by the Council at an average cost of about 7s. 6d. 
per yard. No decision has been arrived at by the Council pending 
the receipt of table of charges, etc. 

Brighton. — According to Mr. Bennett's revised estimate for the 
construction of the proposed municipal telephone system, excluding 
from the scheme the cost of all works in the borough of Hove, appli- 
cation will be made for sanction to borrow £42,000 in lieu of £45,000 
previously applied for. The Lighting Committee have resolved to ask 
the Councils of Portslade, Southwick, and Shoreham whether they 
are willing that the Corporation should supply electricity within their 
districts, and whether in that cise they would be willing to support 
an application by the Corporation to Parliament for the necessary 
powers, 

Heckmondwlke.—Goo! progress is being made with the large 
extensions which are being made at the District Council's electricity 
works in anticipation of supplyiug electrical energy to the British 
Electric Traction Company for the running of the proposed trams. 
The old electiicity plant is working satisfactorily, and the output is 
steadily increasing. At the end of August the Council had 5,961 
8.c.p. lamps connected, and 57 consumers, Since then nine other 
consumers have been obtained, thus bringing the total up to 66. It 
is estimated that there will be fully 6,000 lights and 70 consumers by 
the end of the present month. 

Canterbury.—The electric light is to be installed at the sana- 
torium, and tenders will be invited for wiring the institution. The 
work is to be carried out under the supervision of the electrical engi- 
neer, Mr. Blischeck. The estimated cost of carrying the cable from 
the asylum to the sanatorium is £350. This will be a charge upon 
the capital of the Lighting Committee. The wiring is estimated to 
cost about £65, and the connection of the houses with the cable about 
£30. The probable number of lamps re juired is 166, and to these 
10 to 15 lamps for the new blocks will be added; estimated cost, 
about £55. 

Huddersfield.—The following is the text of a motion agreed to 
last week: (1) that all former resolutions be rescinded, or varied so 
far as may be necessary, for the purpose of passing this motion ; (2) 
that the interests of the borough imperatively demand зр underground 
and niodernised system of telephonic communication ; (3) that an 

reement be entered into with the National Telephone Company, 
Limite, for placing their wires and cables underground within the 
borough for a period not exceeding 25 years, subject to satisfactory 
terms being arranged ; and that it is desirable that the negotiations 
which have already been commenced should be continued and com- 
pleted ” | 

Fulham. —The borough electrical engineer on Wednesday reported 
that from July 14 to Sept. 8, 1902, applications equivalent to 2,558 
8-c.p. lamps had been received, making in all a total of 56,808 8.c.p. 
lamps ; 510 services had been connected to the mains, representing an 
equivalent of 21,000 8-c.p. lamps. During the eight weeks ‘ended 
Sept. 6, 1902, the refuse destroyed and clinker disposed of amounted 
to 2,640 loads of refuse, weighing 3,755 tons 7cwt. 2qr., at 2s. 5d. per 
ton, and 53 loads of trade refuse cremated at 1s. 61. per load. There 
were barged away 1,756 tons 9cwt., and carted away 270 tons, making 
2,026 tons 9ewt. at 61. per ton, giving net receipts of £274. 103.; as 
against wages, £370. 11s 34. : 10 per cent. salaries and management, 
£37. 1s. 1d., thus leaving a debit balance of £133. 1s. 8d. 

Bermondsey.—A resolution to the effect that application be made 
to the Board of Trade for а provisional order authorising the Council 
to supply electricity for public and private purposes within the parishes 
of St. John and St. Olave and St. Thomas has been referred to the 
Finance Committee of the Borough Council, so that proper estimates 
of the cost of the application might be framed. A special meeting 
will be held on Oct. 21 to consider the matter and statutory 
resolutions requisite. The total number of lamps applied for in the 
borough up to date is 8,325, irrespective of public lighting. Of these 
2,887 8-c.p. lamps were applied for since the previous meeting of the 
committee. As regards power, many large firms have at least one 
motor, and one firm alone has agreed to take 100,000 units per 
annum. 

Coventry.—We learn that the Corporation electricity department 
is now in a position to loan out electric motors to consumers on 
extremely advantageous terms. Current for power purposes is being 
supplied at 13d. per unit, and therefore any works or minufacturing 

rocess cannot fail to benefit by the 5 of electrieal driving 
The following rates are being charged for hired motors: 4 h. p., £1. 
138. 6d. per annum; 1 h. p., £2. 5e ; 2 h. p., £2. 12s. 6d. ; 5 h. p., 
£3. 58.; 4 h. p., £3. 178. 64. ; 6 h. p., . 7s. 6d.; 9 h. p., £5. 
178. 6d. ; 10 h. p., £6. 15s. ; 12 h р. £1. 103 ; 16 h.p., £9; 20р, 
£10. 103. ; 25 h.p., £11. 17s. 61.; 55 h.p., £14; 50 h.p., £25. 
Intermediate sizes are charged pro rata. These rates do not include 
fixing or wiring motors, which has to be done by the hirer. The 
department is anticipating increased business from this departure. 


Sunderland.—On the invitation of the chairman of the Electricity 
and Lighting Committee of the Sunderland Corporation (Alderman 
W. Bruce), the members of the Town Counsil and others paid a visit 
of inspection to the new electric lighting station constructed in Hylton- 
road last week. The site, which cost £6,000, measures four acres, 
three of which have been used for electrical supply purposes, while the 
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remainder has been allocated to the Tramways Committee for the 
erection of additional car-sheds. The cost of the new station up to 
date, including laud, buildings, and plant, has been £60,000. There 
are installed two 250-h. p. and three 500.h.p. steam dynamos, with five 
Lancashire boilers. The output from the new station—which is being 
used at present merely as an auxiliary to the other station in Dunning- 
street —was from Oct. 31, 1901, to March 31, 1902, 107,489 units. 


Swansea.—A clerk of the works for the new municipal telephone 
exchange, which is being erected in Pier-street, has just been appointed 
in the person of Mr. David Jones, of Swansea. The Corporation have 
secured a larger number of subscribers than was necessary to start the 
scheme. Mr. А. К. Bennett's revised estimate, based upon the tenders 
for the apparatus, etc., required for the carrying out of the municipal 
telephones scheme, reduces the original estimate of £18,900 to com- 
plete the necessary equipment by £900. The Council will apply for 
sarction to а loan of an additional £1,400 for tho establishment of an 
exchange. Reference to another column will show that the contrast 
has been let, and the subscribers are promised connection by January 
next. A question raised at the last meeting as to the inadvisability 
of proceeding with the building before the Local Government Board 
had sanctioned the loan was over-ruled by the Counzil, who have 
secured the Postmaster-General’s license. The miautes of the Electric 
Lighting Committee were adopted stating that the foundations for 
the new plant were almost completed. With reference to the proposed 
trial of the Kingsland surface-contact system for the extensions, other 
firms were also sending in applications. А sub-committee will deal 
with the matter and report. 

Macolesfield.—A sub-committee of the Electricity Committee 
have under consideration an offer from Messrs. Medhurst, Page, and 
Lloyd with regard to establishing an electricity supply undertaking 
on the following lines: (1) the contraet for all Phildings plant, 
mains, etc., to placed with one firm, the Council raising the 
money and paying cash for the installation in the usual way on their 
certificates ; (2) the successful contractors to take a lease of the whole 
undertaking from the Council immediately on completion of the 
works, paying to the Council a rental equivalent to tho amount of 
the interest and sinking fund that the Council would have to pay on 
loan, the contractors paying in addition all working expenses, and 
taking, of course, all revenue during the continuance of the lease ; 
(3) inasmuch as the Council will be permitted by the Local Govern- 
ment Board to borrow this capital for a period of 25 yesrs, the lease 
to be a 25 vears' lease, with the option to the Council of terminating 
the lease by paying a premium of 15 per cent. on the capital expendi- 
ture at the expiration of seven years, 10 per cent. on the capital 
expenditure at the expiration of 10 years, and no premium whatever 
at the expiration of 14 years, with a further option of terminating 
the lease at any time after 14 years by giving six months' notice to 
the contractors. 


Ashton-under-Lyne.— Major Stewart has held an enquiry into 
the application of the Corporation to borrow £30,000 for electric 
lighting purposes in connection with the borough, and for proposed 
extensions in connection with the Corporation electricity works. The 
Town Clerk (Mr. F. W. Bromley) said he was instructed by the Town 
Council to ask for sanction to borrow £30,000, being the amount 
necessary for defraying the costs, charges, and expenses incurred, or 
proposed to be incurred, in the extension of the Corporation elec- 
tricity works, plant, and mains, owing to increased demand for current 
by the Oldham, Ashton, and Hyde Electric Tramways Company and 
by ordinary customers for lighting purposes. Colonel Eaton, C.B., 

ve evidence dealing with the erection of the works carried out under 

is supervision and the preparation of the plans. The original estimate 
for the building, he said, was £4,743, for iron roofing £707, for wiring 
£174. 18s.—total, £5,624. "The actual cost was £7,463. Os 2d., so 
that there was an excess of extras of £1,838 2s. 2d. Colonel Eaton 
explained the various items which had caused the excess, the largest 
of which was £313 for plumbing and glazing work, and which was, 
hesaid, unforeseen. Mr. N. Appelbee, the electrical engineer, explained 
the reason of the excess of £2,522 in the cost of the machinery, the 
estimate for which was £16,000. 


Hamsteels (Durham).—The oil lamp, which has long been asso- 
ciated with Hamsteels, Quebec, and Esh Village as the only means to 
light up the main ишора and streets, has given way to the electric 
light. The Owners of Hamsteels Collieries supply the power, and the 
lights were switched on for the first time on Thursday evening. The 
generating plant at the Hamsteels Colliery consists of two 40-h.p. 
vertical steam-engines, supplied with steam from colliery boilers, 
driving two multipolar Morley dynamos capable of supplying current 
for 480 lights each at a pressure of 240 volts, these being compound- 
wound, so that the variation in the number of lights does not affect 
the voltage. The switchboard is mounted in a teak frame surmounted 
by a clock, and is divided into four panels, the two inner being the 
distribution panels for district, colliery, and private lighting, and the 
two outer the dynamo panels. This also contains shunt regulators for 
500 16-c.p. lamps for colliery and private lighting, four 2,000-c. p. are 
lamps for lighting heapsteads, and 61 22.c. p. lamps for street-lighting. 
The latter covers over five miles, extending from Springwell in a 
westerly direction to Low Esh in au easterly direction, and the boun- 
daries of Esh Winning in a southerly direction. ln this work over 
160 poles and nearly five tons of copper wire have been used. The 


p has been 1155 by the Morley Electrical and Engineering 
ошрыу Limited, Morley, Leeds, and its erection has been super- 
intended by Mr. Frank Wall. 


Stirling.—The Lighting Committee have received the following 
reports from Mr. A. C. Hanson: ‘‘In accordance with your instruc- 
tions, I have prepared the following statement on the progress of the 
electric light undertaking for four weeks ending Aug. 9, 1902: units 

enerated, weck ending July 19, 1902, 1,386 (1901, 737) ; week euding 
uly 26, 1,420 (795) ; week ending Aug. 2, 1,570 (829) ; week ending 
Aug. 9, 1,711 (900)—total, 6,087 (5,201). Fifty-six equivalent 8-c.p. 


lamps have been applied for during this period, and 244 have been 
connected, making a total of 8,111 equivalent 8.c.p. lamps connected 
for private lighting and motors, and 8,989 connected to the mains for 
all purposes, as compared with 6,180 at the same period last year. 
Public lighting.—The cable for the Snowdon-place extension bas 
been laid, and most of the lamps are connected. The whole of 
the material, with the exception of the switeh and fuse box, 
has arrived, and if this box arrives within the course of the 
next few days the extension should be complete by the 16th 
inst. Units generated: week ending Aug. 16, 1902, 1,808 (1901, 
1,108) ; week ending Aug. 23, 2,589 (1,158); week ending Aug. 50, 
2,505 (1,373); week ending Sept. 6, 2,612 (1,476)—total, 9,112 
(5,095). Twenty equivalent 8-c.p. lamps have been applied for 
duriug this period, and 370 have been connected, making a total of 
8,423 equivalent 8-c.p. lamps connected for private lighting and 
motors, and 9,359 connected tc the mains for all purposes, as com- 
pared with 6,510 at the same period of last year. The Snowdon- 
place extension is completed and has been running satisfactorily. The 
engineer was ая | to take in estimates for the supply of coal for 
six months. Two Nernst lamps are to be erecte 
exchange.” 


Broughty Ferry.-—The inauguration of the electric light took 

lace on the 24th inst. Miss Lena Kidd, the daughter of the electric 
ight convener, switched on the light first in the Council-chambers, 
and afterwards the public lamps were lit. The front portion of the 
station consists of a staffroom and storeroom on the ground floor, the 
battery-room occupying the upper front, which contains an E. P. S. 
battery of 136 cells of 220 amperes each. The switchboard is fitted 
with instruments, switches, and connections for 230 volts continuous- 
current supply for the two dynamos. The dynamos—one 60-kw. and 
one 30-kw., constructed by Messrs. Parker, Wolverhampton—are 
coupled direct to the engines by Messrs. Belliss and Morcom’s engines 
of the enclosed high-speed compound type, the larger being capable of 
developing 112 h.p and the smaller 56 h.p. The larger has 450 
revolutions per minute and the smaller 550. The battery is charged 
with one of Parker's boosters, capable of an output of 50 kw. An 
atmospheric evaporating condenser, built by Messrs. Cooper and 
Greig, Dundee, is plaeed above the engine-house. The boilers were 
constructed by Messrs. Babcock and Wilcox, work at a pressure of 
1601b., and are fitted with blast for burning riddlings from coke. The 
cables are on the two-wire system, with provision for changing to a 
three-wire system should occasion arise. The cables (on the solid 
method) are placed in wooden troughs, supported with small bridges 
to keep them clear, and run in with bitumen. Above the wooden 
troughs tiles are placed, and a tube for a third wire is laid between the 
troughs. Twelve Brockie-Pell arc lamps are fixed upon pillars by 
Messrs. Walter Macfarlane and Co., Glasgow. Each lamp pillar is 
also fitted with two brackets for incandescent 16-c.p. lamps, which will 
be lit after 12 o'clock in place of the arc lamps. 

Cardiff —The change over to continuous current was inaugurated 
last Friday, when Alderman Carey, the chairman of the Lighting and 
Electrical Committee, manipulated the switch whicb supplies current 
throughout the centre of the town and the Docks district, outside, of 
course, the private property of the Cardiff Railway Company. At the 
present moment the committee are supplying 57,000 8-c.p. lamps in 
Cardiff. Mr. Ellia explained that directly tlie continuous current was 
set going the committee would supply the Mount Stuart Dry Docka, 
and other works could be connected both for lighting and power. 
Subsequently he stated that the Mount Stuart Company were supplied 
at ld. per unit, which left а good margin of profit. The Lighting and 
Electrical Committee have decided to light Bute-street by electricity 
before the winter. The material has been ordered, and the work will 
be proceeded with as soon as the lamps and brackets are delivered. A 
similar application in regard to Cathays is to be considered shortly. 
At the last Council meeting it was resolved that Penarth-road, Corpora- 
tion-road, Walker-road, Portmanmoor-road, Tudor-road, Neville-street, 
and Clare-street be electrically lighted in the same way as proposed for 
Bute-street and St. Mary-street. It was also resolved that Windsor- 
place be lighted by electricity. A letter has been received from the 
Local Government Board refusing to sanction the loan of £107,611 for 
extensions to the Roath power station, from which fact it appears that 
there must be some friction between the Board and the Board of Trade, 
who have given their sanction. Up to the present time £48,750 out 
of the £107,611 have been expended, and the demand for light and 
power is increasing at such a rate that the committee will be in a fix 
unless the extensions are made. The Local Government Board object 
to the expenditure upon the continuous-current supply on account of 
the plant having been put down at the power station. Mr. Ellis has 
suggested that the Tramway Committee should obtain the sanction of 
the Board of Trade and sell the energy to the Lighting Committee. А 
committce is dealing with the matter. 


at the corn 


PROVISIONAL PATENTS, 1902. 


Serr. 15. 
20007. Improvements in storage batteries. Walter Osmond 
Rooper, Congreve Manor, Penkridge, Staffordshire. 
20112. A method of winding electric machines. Harry Rotten. 
burg, 38, Seymore-grove, Old Trafford, Manchester. 
Serr. 16. 


20168. Improvements in or relating to eleotrical induction or 
sparking coils. Frederick Harold Hall and Constance 
Hall, 24, Temple-row, Birmingham. 
20199. Improvements in or connected with the construction 
er ае arolamps. James Brockie, 55, Chancery-lane, 
ndon. 
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20206. Improvements in switehes for starting and controlling | 20572. Improvements in or connected with alternate-current 


electric motors. Justus Eck, 5, Priory-road, Chiswick, 
London. 

20236. Improvements in electric switeh signals. Charles P. 
Bass and Thomas B. West, 322, High Holborn, London. 
(Complete specification. ) 

$0237. Improvements in selective calis for telephones and 
telegraphs. William Palmer, jun., and Acheson MoeClin- 
tock, 53, Chancery-lane, London. 

20240. Improvements in electric conduit railways or tram- 
ways. Robert Abbott Hadfield and David Galbraith, 46, 
Lincoln’s-inn-fields, London. 

Sept. 17. 

20265. Improvements in or applicable to trolley poles of 
electrically - propelled vehicles. Albert Lumbers, 9, 
Tempest Hey, Liverpool. 

20280. Electrical insulator. Morton Harloe, 214, Menrs-building, 
Scranton, Lackawanna, Pennsylvania, United States. 
(Complete specification. ) 

20289. Improvements in telephone systems. Donald Macadie, 

111, Hatton-garden, London. (Complete specification. ) 

Improvements in and relating to electric switches. 
Llewell Burbank Codd, Standard Works, Dame Agnes- 
street, Nottingham. 

Serr. 18. 

Improvements in protecting irons for electric cables. 
Louis Mannstaedt, 221, Alleestrasse, Barmen, Germany. 
(Complete specification.) 

Improvements in the form and construction of wire 
used for the transmission of electrical energy. Isaac 
Hopkinson, 698, Wakefield.road, Bradford. 

Improvements in telegraphs with automatic disengage- 
ment. Eugéne Ducretet, 100, Wellington-street, Glasgow. 
(Complete specification. ) 

. An improvement in telephonic microphone transmitters. 
Oliver Imray, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Waleryan Ernest Knorr, 
Brazil.) 

Improvements in electric telegraphy. Frederick Edward 
Hesse, 24, Southampton-buildings, Chancery-lane, London. 
(Ernest Sydney Heurtley, Singapore.) 


Serr. 19, 

Improvements in or in connection with out-outs for 
overhead eleotric traction or trolley wires. William 
Towler, 30, Park-row, Leeds. 

Improved portable testing and comparing instrument 
for electric incandescent lamps. Albert McCandlish, 
78, George-lane, Bredbury, near Stockport. 

20428. An electrical motion transmitting and speed gear for 
application between a mechanically-operated driving- 
shaft spindle or part and a driven shaft spindle, or part, 
particularly adapted for use on motorcars and such 
like. Tom Hawkins and Ernest Greenhalgh, 11, Burlington- 
chambers, New-street, Birmingham. 


20323. 


AM 


20438. Improvements in electrio car trolleys. John William 
Knowles, Sunbridge-chambers, Bradford. 

90445. Improvements in terminals for electric wires. The 
Wolseley Tool and Motorcar Company, Limited, and 


Herbert Austin, Prince's-chambers, Wolverhampton. 

Quick-break chopper switch for high-voltage currents 
with automatic spark extinguisher. Otto Volkmann, 
94, Sophie Charlotten Strasse, Charlottenberg, near Berlin. 
(Complete specification.) 

Improvements in detachable connections for use in 
electric lighting and heating. Andreas Peter Lundberg 
and Gustaf Charles Lundberg, 18, Fulham-place, Paddington, 
London. (Complete specification.) 

Improvements in electric safety fuses. Oliver Leopold 
Peard and Frederick Dew, 24, Southampton-buildings, 
Chancery-lane, London. 

20502. Automatically operated points and cable connections 
for main junctions of electric tramways and tho like. 
Charles George Goord, 77, Chancery-lane, London. 

Верт. 20, 

An improved method of and means for generating 
electric current for certain purposes. Frederick Harold 
Hall and Constance Hall, 24, Temple-row, Birmingham. 

Improvements in electric switches. Isaac George Water- 
man, 111, Hatton-garden, London. (Complete specification. ) 

$0553. Improvements in electromagnetic valve-controlling 
apparatus. Isaac (:еогре Waterman, 111, Hatton-yarden, 
London. (Complete specification.) 

Improvements in electromagnets. [suac George Water- 
man, 36, Chancery-lane, London. (Complete specification.) 
$0556. Improvements in eleotromagnetio valve-controlling 
apparatus. Isaac George Waterman, 36, Chancery-lane, 

London. (Complete specification.) 

20557. Improvements in the electrical control of water-supply 
lavatories, bath tubs, shower baths, and bowls. 
Isaac George Waterman, 36, Chancery-lane, London. (Com- 
plete specification.) 

80571. Improvements in and connected with alternate-current 

motors. Valere Alfred Fyn, 70, Chancery-lane, London. 


20461. 


20555. 


motors. Valere Alfred Fyn, 70, Ohancery-lane. London. 

20573. Improvements in or connected with electromagnetic 
clutches or couplings. Valere Alfred Fyn, 70, Chancery- 
lane, London. 

20587. Improvements in safety arrangements for use in 
electric motor and other circuits. The Johnson-Lundell 
Electric Traction Company, Limited, 45, Southampton- 
buildings, Chancery-lanec, London. (Robert Lundell, United 
States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct, 9. 


1901. 

18256. Eleotrical batteries.  Colietas. (Date applied for under 
International Convention, Feb. 12, 1901.) 

18958. Combined electric logs and speed recorders.  Denison, 
Graham, and Dearlove. 

18330. Eloctric motor control systems. British Thomson-Houston 
Company, Limited. (Саве.) 

18502. Electric aro lamps.  Froment. (Date applied for under 
International Convention, Feb. 16, 1901.) 

13577. Push button controlled electric lift, Bush and Medway. 

18895. Eleotric switches. De Ferranti. 

19230. Electric arc lamps. British Thomson-Houston Company, 

Limited. (Fish.) 

21031. Supporting standard and trolley arm used in overhead 
electric traction schemes. Koss. 

Electric heaters. Danilevsky. 

Waterproof cone, cap, or oover for protecting tho 
holders of electric glow lamps. Miller. 

Construction and production of the terminals of eleotrio 
glow lamp sookets and their fittings to and insula- 
tion from the casing of the said sookets. Hopkins. 

Insulating composition for electrical purposes, and 
method of applying the same. Sankey. 

Shunts for electrical measuring instruments. 
and Panter. 

Conduits for laying electric cables. Brooke. 

Insulators for high-potential currents, Gaertner. 

Electric aro lamps. British Thomson-Houston Company, 
Limited. (Fish.) 

Control of electric automobile vehleles. British Thomson- 
Houston Company, Limited. (Lemp.) 

902. 

11499. Electric low-water alarms 
(Fuller.) 

Electromagnetic friction clutches. Schuster and Ast. 

Electrolytical manufacture of  ohlorates and рег- 
chlorates. Lederlin. (Date applied for under International 
Convention, Jan. 8, 1902.) 

Systems of electric motor oontrol. Andrews. (Date 
applied for under International Conventions, July 25, 1901.) 

Regulating devices for electric arc lamps. Thorin. 

Electric switches. Lake. (General Electric Company.) 

Electromagnetic switches. Lake. (General Electric 
Company.) 

Waterproof, acid-resisting, and electrically non-con- 
ducting gloves. Eckert. 

Moisture and waterproof fixture and guard for eleo- 
trical attachments, such as incandescent lamps, plug 
attachments, and the like. Hauss. 

Aro eleotric lamps. Green. 

Marine eleotric light fixtures. Martin. 


21292. 
21338. 


21665. 


29000. 
23600. E»kstein 


24175. 
25076. 
25265. 


26346. 


for steam-boilers. Marks. 


14328. 
14387. 
15952. 


16232. 
16293. 
16294. 


17253. 


17867. 


17913. 
17953. 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. paid. Laat price. 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4-3 
Aron Electricity Meter, c. Cum. Pref. Shares, 1-125,000 1 .. Hh 
Ordinary, 1:125,000 sinh ie a eta a ee bare 1 1/16-5/16 
British Insulated Wire, Ord., 1-70,000 .................... 5. 74-74 
——— 6 per cent. Cum. Pref., ‚ООО LS A 5 -6 
——— per cent. Mortgage Debentures ................ 100 .. 102-10 
British Westinghouse Elec. and Manuf.. 6 per cent. Pref... 5 
4 per cent. Mortgage Debenture Stock .......... 100 .. 1051 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 2-14 
— Non. Cum., 6 per cent. Pref. .................... 2 21 
44 per cent. 1st Debenture Stock ................ 100 .. 100-1 
4 cent. 2nd Debenture Stock ................ 100 .. 95-98 
Callender's Cable, Оебепбигев............................ 100 .. 109-113 
АГУ ПЕРРИ NITE DIT 5 154-164 
r 5 52-01 
Crompton and Co 3. ET 
5 per cent. Debentures .......................... 100 .. 101-106 p, 
Edison and Swan United, “ A" Shares, 1-99,261 .......... 3 $- 
„A“ Shares, 01-017,139 ........ 5 
5 per cent. Debentures .......................... 100 . 
4 per cent. Deb. Stock, Red. .................... 100 . 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 
7 per cent. Cumulative Pref. .................... 2 al 
4 рег oent. Perp. Ist Mort. Deb Se 100 .. 102 
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Name Amou 
: pai 
Genera] Bleotric Company (1900), 5 per cent. Cum. Pref... 10 .. 
т cent. lst Mort. Deb. Stock .......... ..... 100 .. 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 
per cent. Ргеќегепсе.......................... 5 .. 
$ per cent. Debentures ...........,............ 100 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 
per cent. Debentures .......................... 100 .. 
Parker, Thos., Limited, Ordinary ........................ 10 .. 
Telegraph Construction and Maintenance ................ 12 .. 
5 per cent. Bonds .............................. 100 .. 
Electric Tramways.— 
Anglo- ntine, 1-260,007 ............ ................. 5 
ermanent 6 per cent. Debenture Stock, 1888.... 100 
Blackpool and Fleetwood Tramroad...................... 10 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 
5 per cent. Cum. Pref., Nos. 1-75,000 ͥ·C — . 5 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 . 
on. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 
——— 44 per cent. lst Mt. Debe., Nos. 1-5,250, of £40 each 40 
British Electric Traction, Ord., 1-300,000 & 60, 00 l. S0, 000. 10 
——— 6 рег cent. Cm. Pf., 30,001-60,000 ................ 10 
— — 5 per cent. Perpetual Debenture Stock .......... 100 
Buenos Ayres and Belgrano Tram., Ord., 1-100, OO pp 5 
——— A“ 6 per cent. Cm. Pf., 1-40,000 .............. b 
——— “В” 6 per cent. Cm. Pf.,1-27,500 .............. 5 
— —— per cent. Deb. Stock, Red. .................... 100 
Prov. Cert., all paid ............................ 100 
Cape Electric Tramways, Nos. 1-400000 .................. 1 
City of Birmingham Tramways, 5 рег cent. Cum. Pref..... 10 
4 per cent. lst Mo e Debentures ............ 100 
Cork Rlectric Tramways and Lighting Co., Ordinary ...... 10 
5 per cent. Cum. Pref. .......................... 10 
Debentures .................................... 00 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 
s per cent. Mort. Debs., 1-5,000, Red. .......... 100 
Lnperial Tramways, Огйїпагу............................ all 
6 per cent. Cum. Pref. .......................... all 
44 per cent. Deb. Stock ........................ 100 


le of Thanet Electric Tramways and Lighting, 5 per cent. 
" е Cum. Pref., Nos. 30,001-60 000 5 


Kidderminster and District Lighting and Traction, Pref... 5 
London United Trys. (1901),5 per cent. Cum. Pref. iln K 
4 per cent. Ist Mt. Db. Stock, Red.. .... 100 
— к i Prov. Crta. ................ 98 

General Traction, P! ³ꝛ¹1 куклы 

dies 6 per cent. Cum. Pref. .......................... 10 
5 per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 


——— per cent. Cum. Pref. .......................... 10 
Perth Elec. Tramways (ҮҮ. A.) 5 рег cent. 1 Mort. Deb. Stk. 100 


ries Electric Traction, Ordinary, 26,667-40,000 ...... 10 
oe 5 per cent. Cum. Pref., 1-20,000°................ 10 
44 per cent. Debenture Stock.................... 100 
South Lancashire кепе Traction and Power Сошрапу— А 
ПАЎ Sos ононе ен Oe) ERI edis 
£51,132 6 per cent. Preference .................. үк 
— £500,000 44 per cent. Debenture Stock — . 70 P с. 
Eleetrie Railways.— 
Central London, Отйашагу................................ 100 
Tae it Fl 8 100 
Ze j "id j АЗ deferred ...................... 100 
— —— 4 p.c. Deb. Stock (Prov. потрі Certa., fully paid).. 100 
City and South London, Consolidated Ordinary .......... 100 .. 
—— 4 per cent. Debenture Skull 100 .. 
p; per cent. Pref. Stock J GREE Si anes 100 .. 
pos 2 s „ % ps Ue Lie nadie 100 .. 
. "head. 8 at. » JVC ˙ ICD ME 100 .. 
rpool Overh per cen Г.) P MET 3 — . 
8 Ordinary, 150-000 vee азе A И А — .. 
aper cent. Mortgage Debentures, Red., 1-1,700 .. — .. 
Waterloo and City. ЇпАгу "eiu ere уху pte pet ids | 


Г'гайїс Returns for 
Line. week dei 
Ending 1902. 1901. Week 
—— | А : 
Aberdeen Corporation Sept 27 1.00 КАС 
Birmingham Tramways 2 у 
Birkenhead Corporation ; 
Blackburn Corporation HAT 
Blackpool Corporation i: Li | 
Black pool-Fleetwood 11 unways c Д | 
Bolton Corporation | 1" 
Bradford Corporation * 2 
Bristol Tramways Companys n 39 1.82 1,129 
Carlisle Tramways Company ч) 
Central London Kailway l 
City and South London Railway ] | 
Cork E. T. and L. Companys 
Darwen Corporation 
Darwen-Hoddlesden 
Dover ! orporation 
Dublin & Lucan Electri Клі was 
Dublin 1 . , electri ars 
Dublin 8. District, Бес 
Dundee City Tramways 
Glasgow Corpul ion ы 
Halifax Corporation à; | 
Huddersfield Corporation | 
Hull Corporation, E. 5 
Liverpool Corporation. . 
Liverpool Overhead Railway 
Newt astle-on Tyne t orporat 
Portsmouth Corporation 
Sheffield Corporation | 
Southampton Corporation | 19 
Sunderland Corporation . "n 
* Includes maintenan p | 
h HaM-vear's figures Include rail and tram 


Increase ot 
rease 


a Last price. 


Current 


year. 


singli 


1901 
1901 


Name. 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Amount 
paid. Last price. 


Eleetrie Lighting and Supply.— 2 2 
Blackheath & Greenwich District Ordinary 1, 201-101, 00.1 a-é 
44 per cent. Deb. Stk. Certs., . and Cony, .... 100 .. 103-106 
Bournemouth and Poole, Ordinary ...................... 10 12-135 
44 per cent. Cum. Pref........................... 10 A 05 
Debenture Stock, Rede. ꝗ 100 102-1 
Brompton and Kensington, Ordinary ................. .. 6 104-103 
eru PE гесе 5 КЕЕ : е а 
alcutta Electric Su . Ordinary, Nos. 1-20,000.... 
Nos. 20,001 30,800 F. . Ins, 5 js 
Cambridge Electric Supply Company, Ltd., £10 Ord. 8 1 
" 55 n £10 Ord. .... 6 1 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 105-1 
Charing Cross and Strand ааа 5 9-94 
Nos, 50,001-70,000 .............................. 5 8-9 
44 per cent. Cum. Pref. .......................- 6 .. 546 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 43-54 
4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 105-107 
Chelsea Electricity Supply .... ......................... 5 ud 
44 per cent. Debentures ........................ 100 109-112 
City of London, Ordinary..................L.LLL.........e 10 9-10 
6 per cent. Cumulative Pref. .................... 10 rA 
9 per cent. Debenture Stock .................... 100 
4) per cent. 214 Deb. Stk. Prov. Certs. (al) pd.) .. 100 103-106 
County of London and Brush Provincial, Ordinary........ 10 8 
6 per cent. Cum. Preꝶ ii 10 114-] i 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 111-11 
Kdmundsons’ Electricity Corporation, Ordinary, 1-19 400 E 
6 per vent. Cum. Pref. .......................... 
44 per cent. First Mort. Deb. ................... 100 107-110 
Electric Lt.& Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 41-41 
9 per cent. Debenture Stock, Red. .............. 100 99-102 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 51 
—— — 44 per cent. First Deb Stock, Rel. 100 102-1 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 78 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 104-11 
4 per cent. Debenture Stock, Rel.. 100 101-1 
Kensington and Knightsbridge and Notting Hill ........ 100 105-108 
Kidderminster and Dist. Elec. Lighting And: Traction, Pref. 10 104 
London Electric, Ordinary .............................. 3 14-4 
6 per cent. Een. 5 44-5 
4 per cent. Ist Mortgage Debenture Stock, Red... 100 96-99 
Metropolitan, Ordinary .............. ................... 10 .. 154-164 
44 per cent. First Mortgage Debenture Stock .... 100 .. 110-115 
34 per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. 9-94 
Preference.. .. ................................ 4. 64 
Notting Hill Electric Lighting .......................... 10 .. 15314 
Oriental, 1879........ / ГОС УТ | ae = 
ö ааа u recen EAE 9- 4 7-74 
£44 Shares, New 2. ........,................... 43. 64-63 
Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 5 9-6 xd 
4 per cent. Debenture Stock..................L... 100 .. 398101 
River Plate Electric Liglit and Traction, Deb............. 100 .. 70-75 
Royal Electrica] Company of Montreal, 44 per cent. First 
shares Mortgage Debentures ................... eee 100 .. 105-106 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 5 .. 13-24 
г cent. Debenture Stock .................. 100 .. 
South London, Ordinary ................... eee eene 5 .. 3 
St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 .. -16 
7 per cent. Pref. ................................ 5 .. 80.16 
34 per cent. Deh... ............................. 100 .. -101 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ n 2-5% 
——— 5 per cent. Cumulative Preference, 50,001-80,000 3 .. 1113 
Westminster, Urdinary ............. 77. СО 5 .. 1. 
—— — 5 per cent. Cum. Pref., 110,101-138,241 .. .. ...... 22. 66 
Telephones. — 
Nationa) Telephone, Preferred .......... ............... 100 .. 93-95 
—— — Deferred Stock ...........................55... 100 .. 55-57 
6 per cent. Cum. First Prec. ‚ 10... 12-13 
6 per cent. Cum. Second Pref. .................. 10 11-12 
——— 5 percent Non. Cum. Third Pref. .............. 5 ss 9.8 
i per cent. Deb. Stock, Red. ............. LES 100 .. S 
—— 4 per cent, Deh Stock. Red. .... . . ..... . 100 . 1023106 
| * 42 t «tC Toleto am? Rian rir Crcm»aAny OP eae te 1 э, jl 
Miles of 
bench Accounts for past year. Cost 
open. pt I 
Receipts per CAT 
v Endi otal | Passengers Car miles Pas- | Car | Mile of | mile, 
^ |гесеіріз carried. run. s'nger| mile, track. 
d. d. 2 1, 
la ‚715 641 098 1302 1,970 65:14 
1 : 14 ЮО 
GO 138,557 116 1,035 
Mar +] 65 173 1152 ‚55 
| 51 2 596 1320 190 72 
1,70 11 1085 2,420 
Ma 1. ] 1100 1,159 757 
1 D ‚ „462,039 137 925 4.080 6'31 
| 25 0441, ] 6°46 it 
3 1.24 ja 1 64293 27,923 5488 
1 ; ] 5.010 
] } 671] 1,590 
Ma | 119 |1155] 1,398 | 125 
5 43 0:979 53 2.650 Y, 
F D | 101,464 6! 13°20 | 823 it 
54 570,00 1:29 8°39} 5,350 M 
| 146. ) 098 140 1.18) - 
155,09 090 |11°71| 5,55 51 
Га! 63,764 |1'00 |124 | 1,96 )-67 
ў 01,053 154 117 | — 139 
647,026 |100 |10:54| 3,810 47 
| 218,695 |111 | 949| 5004 | 5 
in U 197 21 07a 4.450 15 7a 
} Мал | | 5,791,995 |095 1201 4,140 ру 
| 696,159 1°45 995! 2.630 
) 1,170,207 101 1175 3,380 
( | pired lease, a Train mile, 
I cti In ling one section of horse traction. 
| 
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NOTES. 

The Pacific Cable.—Operations in connection with 
the laying of the British Pacific cable have now been com- 
menced at Bamfield Creek, on the west coast of Vancouver 
Island. The ss. Colonia, which sailed from Liverpool some 
time ago, has just reached there with the cable on board. 
Bamfield Creek will be the terminus of the line, which is 
likely to be in operation by the end of the year. 


Book Received.—Messrs. Whittaker and Co, of 
Paternoster-square, have just published а new work by 
Mr. S. R. Bottone, entitled “Galvanic Batteries: their 
History, Construction, and Use." The book deals with all 
classes of galvanic batteries, including primary, single and 
double fluid cells, secondary, and gas batteries, and is well 
illustrated throughout. The published price of the work 
is 58. | 

Electro-Harmonic Society.—The seventeenth season 
of the Electro-Harmonic Society will open on Friday even- 
ing, the 10th inst., with a smoking concert in the Crown 
Room of the Holborn Restaurant. We are informed that 
allthe society's concerts are to be held at the Holborn 
Restaurant this season, instead of at the St. James's 
Restaurant as heretofore, the change being necessitated 
by rebuilding operations at the St. James's Restaurant. 


Ventilation on the Tube.—We gather from an 
unofficial source that the attempts to improve the 
atmospheric conditions on the Central London Railway 
have not so far proved successful. The experiment has 
eonsisted in drawing air from the tube by means of a huge 
fan placed in the Bond-street station. A new attempt is 
to be made on the opposite principle of forcing fresh air 
into the tubes rather than of drawing the vitiated air out 
from them. We gather that the supply of fresh air is to 
be distributed throüghout the length of the tube, and 
eontrolled by means of valves in the air-pipes. 

Finsbury Technical College. —In the evening 
courses for the ensuing session at the Finsbury Technical 
College, the Monday evening lectures (advanced course) 
begin on Oct. 6. Prof. Silvanus Thompson will lecture 
on three-phase currents, and later on dynamo design. Mr. 
Simmons will take part in the lectures after Christmas. On 
the Wednesaay evenings, beginning Oct. 8, Mr. Darling will 
lecture on electrical instruments, etc., and later Prof. 
Thompson will lecture on magnetism and electromagnetic 
apparatus. Mr. Darling and Prof. Thompson will share 
the heat and light lectures on Friday nights, commencing 
Oct. 10. 

Scientific Research in India.— We understand that 
the Government of India have decided to appoint a board 
of scientific advice, to meet ordinarily twice a year. Its 
function will be that of a central authority in relation to 
the various scientific departments which are growing up in 
connection with the Revenue and Agricultural Depart- 
ments. Among the duties of the board will be to ensure 
that the work of scientific research in India is distributed 
to the best advantage, to see that each investigator confines 
his researches to the subject with which he is most capable 
of dealing, and that energy is not dissipated by useless 
duplication of enquiries, or misdirected by lack of inter- 
departmental co-operation. Its duties will also include 
such supervision as will enable it to see that the claims of 
abstract science are not given undue precedence over those 
of the more immediately important demands of economic 
or applied science. 


An Electric Drying Oven. For the benefit of 
chemists and others who desire a more convenient appa- 
ratus than the gas-heated air-bath commonly in use for 
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drying precipitates, Mr. E. S. Smith, in the Scientific 
American, describes a simple and easily constructed oven, 
in which electricity is the heating agent. Ordinary electric 
incandescent lamps are used. In the illustration before us 
the bath is eqipped with two 110-volt 20-c.p. lamps, one of 
which will heat the oven to 150deg. F., while the two are 
capable of giving a temperature of 230deg. F. It is 
obvious that a range of temperature may readily be 
obtained by using lamps of higher candle-power or by 
increasing their number. The bath itself is constructed of 
galvanised iron, lined with asbestos. Its dimensions are 
731n. by 6iin., the material being cut and shaped in one 
piece. The lamps are fixed horizontally at the bottom of 
the oven. We understand that Mr. Smith has found the 
arrangement very successful and practical. 

The Goubet Submarines.—It is stated that an 
English company has aequired the patent rights for manu- 
facture in this country of the Goubet submarine boats, 
which are to be built under the personal supervision of 
Mr. Claude Goubet, the inventor. These boats are small 
in size compared to those which have been built at Barrow- 
in-Furness, and it is proposed that they shall be carried on 
the warship, and only put overboard for use just before 
going into an engagement. The length of the boat, 26ft., 
and the diameter, 5ft. 6in., give an idea of the smallness of 
the craft, which, however, are said to carry enough batterv 
power for 54 hours’ actual work. A maximum speed f 
from 7 to 8 knots an hour is to be obtained. A system of 
compressed-air tanks and pumps for expelling the vitiated 
air is provided for a week's submergence if any crew could 
be got to stay under the water for that length of time. 
The boats will be armed with Whitehead torpedoes carried 
in two horizontal keels, one on each side, which are said to 
increase the stability of the vessel. 


Application of Legrange’s Equations.—In the 
September number of the Physical Review Mr. Wm. S. Day 
describes an experiment relating to the application of 
Legrange's equations of motion to electric currents, which 
is analogous to one made by Maxwell. The latter 
investigated whether or not any part of the kinetic energy 
of an electric current could be expressed by a term 
depending on the product of an ordinary velocity and an 
electric current. The velocity, he considered, was a 
velocity of the wires carrying the current in the direction 
of its length, and Legrange's equations of motion show that 
if the term referred to exist, then whenever a current is 
started or stopped in a wire, there would be an impulse acting 
on the wire in this direction. Maxwell could not discover 
any evidence of such an effect. The present author has 
made an experiment for a similar purpose, but in his 
experiment the mechanical co-ordinate considered is one 
whose velocity means a rotation of the wire around its 
axis, the corresponding impulse when the current is 
suddenly started or stopped being an impulsion torque, if 
the term in question exists. But no evidence of the 
existence of such an effect was discovered in spite of most 
careful experiments. 

Cables in Wartime.—The Institute of International 
Law, at Brussels, has passed certain important resolutions 
with regard to the attitude of the Powers respecting 
submarine cables in wartime. Аз given by the Brussels 
correspondent of the Morning Post they are as follows: 
First, the submarine cable connecting two neutral terri- 
tories is inviolable. Second, the cable connecting the 
territories of two belligerents, or two portions of the 
territory of one of the belligerents, may be cut any where 
except in the territorial sea, or in the neutralised water 
dependent on a neutral territory (neutralised by treaty or 
by declaration conformable with Article 4 of the resolution 
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of Paris, 1894). Third, the cable connecting a neutral 
territory with the territory of one of the belligerents may 
in no case be cut in the territorial or neutralised sea 
dependent on a neutral territory. In the open sea such a 
cable may only be cut if there is an effective blockade and 
in the limits of the line of blockade. This cable may 
always be cut in the territory and in the territorial sea of 
the enemy up to a distance of four sea miles from the 
“laisse” of the low tide; and fourth, the liberty given to 
а neutral State to transmit telegrams may not degenerate 
into а disloyal and manifest assistance of war given to one 
of the belligerent parties. 

An Antiseptic Attachment for Telephones.— An 
arrangement which serves to minimise the danger of the 
spread of disease by the promiscuous use of telephones has 
been devised by Messrs. Henry C. Smith and M. H. 
Woolsey, of the States. It consists of an antiseptic 
attachment for telephone mouthpieces, which is calculated 
to destroy any disease germs which may be lodged within 
the mouthpiece, and at the same time to protect the 
mouthpiece and connected parts from the ingress of dust 
or foreign matter. The essential feature of the arrange- 
ment is a cap, adapted to close over the mouth of the 
telephone, and which carries within it any suitable 
absorbent material. This material is properly saturated 
with a sterilising or antiseptic substance, so that when the 
cap is closed over the mouthpiece the material forms 
contact around the periphery, and thus cleans and 
sterilises the mouthpiece, besides forming a closure to 
prevent the rapid access of dust. It also serves by closing 
to prevent the rapid evaporation and loss of sterilising 
substance and to maintain the vapour or fumes, if any 
such arise, within the instrument, where such vapour or 
fumes will be of the most service. The cap is held 
normally closed over the mouthpiece, and may be easily 
released by a light pressure when it is desired to open the 
device for use. 

Future of Engineering.—Mr. J. D. Cormack, pro 
fessor of engineering, on Tuesday delivered the intro- 
ductory lecture at University College on the reopening 
of the building for the winter session. In the course of 
his address he remarked that the value of a thorough 
scientific and technical training was not even yet properly 
` appreciated. Referring to the many important and varied 
works for which the engineer was responsible, Prof. Cormack 
drew attention to the great strides that had been made in 
the locomotion of the world, not excepting the tube railway, 
the electric tram, and the motorcar. He also mentioned 
the telephone and the telegraph as among the greatest 
feats accomplished by the engineer. As regards the 
education of the engineer, it was at this moment a 
question of supreme national interest, and until it was ona 
more satisfactory and rational basis England could not hope 
to compete successfully with the United States, Germany, 
and those other countries which challenged her industrial 
supremacy. We appeared to be on the eve of a thorough 
awakening, and, ho asked, what part was the University of 
London to play? It was to the public they must look to 
supply in the university a well-equipped, well-endowed, 
and well-staffed institution, providing advanced techno- 
logical courses and furnishing young men trained, not only 
in scientific principles and methods, but also in the applica- 
tion of science to particular industrial processes. There 
were two chief obstacles to overcome—the want of money 
and the want of a scheme. The public must supply the 
first want and the university the other. 

Motorcar Trials.—Tbe official results now published 
of the reliability trials held at the beginning of last month 


by the Automobile Club show that they were of a remark- : 


ably successful character. They have demonstrated that 
the average car is a highly reliable vehicle; they have 
shown that the English car need not fear comparison with 
its foreign rival. Altogether 61 cars took part in the trials, 
of which 35 were of English manufacture and 26 of Con- 
tinental or American origin. Considering, first, the trials 
as a whole, of the first 20 cars in the total marking, 
12 were of English and eight of foreign make. Then, in 
the non-stop runs, 11 of the leading 20 cars were English and 
nine foreign. These results tend to show that the motor- 
car as turned out in England is at least ahead of the foreign 
vehicle in point of efficiency. In the hill-elimbing test the 
cars performed very well. The condition of the cars at the 
end of the trial was an important feature, and it is satis- 
factory to find that 14 vehicles scored full marks. In the 
judges’ remarks there is a comment to the effect that in 
three foreign cars and one English the gear was inaccessible. 
These, however, were the only exceptions to the general 
practice of making every part as accessible as possible. 
While it is gratifying to note that only in five cases were 
marks deducted for faulty steering gear, the results of 
the brake trials were not so satisfactory. That is to say, 
that while in most cases the brakes would have held on 
ordinary roads, they were not all equal to the work they were 
called upon to do under the conditions of the competition. 
The judges have not yet awarded the medals, but they are 
shortly expected to do so. 


High-Speed Electric Locomotive.—Mr. Reichel 
has a well-illustrated article іп Elek. Zeit. on an electric 
locomotive built for high-speed railways by Messrs. Siemens 
and Halske. The engine has four axles and two geared 
motors. It is operated directly on 10,000 volts, so that 
no step-down transformers have to be carried on the train, 
and the weight of the locomotive is thereby considerably 
decreased. The primary winding is placed on the stator, 
and to obtain a large cooling surface rather deep slots were 
chosen. The rotor has a radius of 34cm. and is 30cm. 
broad. The stator has 72 open slots and 67 wires per slot, 
star connection being used. The rotor winding is placed 
in 90 half-closed slots, and consists of single copper bars, 
four bars in each slot. The accessories are, with the excep- 
tion of the rheostats, of the same design as used on the 
high-speed experimental motorears in the Berlin-Zossen 
trials. Starting and speed regulation is accomplished, as 
usual, by inserting resistance in the secondary circuit, the 
rheostat having 24 stops. The rheostat consists of kruppin 
wire spirals, connected in parallel. The locomotive has 
been tested at a voltage of 6,000 to 11,000. The highest 
speed obtained was 63 miles, as had been the intention. 
If for high-speed railroads it is intended to use а speed of 
96 miles at а frequency of 35 and a pressure of 8,000 volts, 
a car equipped with those motors, together with a trailer 
of 42 tons weight, including passengers, can carry 100 
passengers, and there are 1,200 kg. total weight per 
passenger. The author says that the corresponding figures 
for steam traction would be 1,800 kg., so that there is an 
advantage in favour of electrie traction. 


The Electrical Industry of Austria.—Information 
to hand concerning the electrical industry of Austria shows 
that the trade in that country is largely monopolised by 
German firms. For example, the electric tramways in 
Vienna are being constructed by the Siemens and Halske 
Company, of Berlin, which is also investigating the 
question of converting the Vienna Metropolitan Railway 
to electric traction. Again, the Schuckert Company, 
which is completing the municipal electricity works in the 
Austrian capital, now proposes the construction of a high- 
speed electric railway between Vienna and Baden. Other 
German firms engaged in this work in Austria include the 
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United Company, which is installing hydro-electric works 
of 2,000 h.p. at Lebring, and the Union Company, which, 
in addition to various electric tramway systems, is 
establishing power planta in numerous works and mines. 
As far as the export trade is concerned, this is practically 
controlled by the German companies, who, in truth, are 
the founders of most of the Austrian concerns. At the 
present time the capital invested in Austria-Hungary 
aggregates five millions sterling, of which the former 
country is responsible for about 75 per cent. In Vienna 
there are three companies running electric lighting works. 
These have now to compete with the municipal supply, 
which has just been commenced. The present position of 
the manufacturing electrical concerns in Austria is described 
as not being of a very brilliant character. This is attributed 
partly to the uncertainty in regard to the economic rela- 
tions of Austria and Hungary, and partly to the effects of 
the German crisis as experienced in Austria. 


Electricity Supply at Northampton.—In a few 
months’ time the Corporation of Northampton will require 
a supply of electricity for running the electric tramways 
they are laying down in the town. Naturally, the North 
ampton Light and Power Company, which commenced its 
supply in the year 1891, is anxious for the Corporation to 
take current from its generating station for this purpose, 
but it seems that the Corporation are not yet convinced 
that it would not pay them better to put down their own 
generating plant. We have received a pamphlet from the 
company, which affords some idea of the relations existing 
between it and the Town Council. It seems that the 
company is offering to supply the tramways with power 
at lid. per unit, and in this pamphlet it endeavours 
to show that if the Corporation accept the offer in 
preference to putting down their own plant, they will 
effect a saving of £1,100 per annum. We gather that the 
Corporation at one time had the option of buying current 
from the company at 14d. per unit, which, on the company’s 
figures, would have increased the saving to £1,339. The 
company has now been carrying on its undertaking for 
over 10 years, and the purchase of the business by the 
Corporation is almost certain to take place sooner or later. 
Thus, it is pointed out that in these circumstances the 
Corporation will be in a much better position to carry it 
on successfully if they are free to combine the lighting and 
traction than if they are hampered by the possession of a 
separate power station for the tramways. In coming to a 
decision in the matter, the Corporation have not much time 
to lose, for if they finally reject the offer of the company 
they will have to erect a generating station of their own 
in order to get a supply of energy by the time the tramways 
are ready for runniug. 

The Electrochemical Industry in the States.— 
The first journalistic exponent of electrochemical science 
and its various applieations, to be devoted entirely to this 
object in America, is a new monthly publication received 
by the last mail from Philadelphia. Its title is Electro- 
chemical Indusiry, and it promises to fill a vacancy in the 
scientific periodical literature of America, which has been 
created by the rapid growth of the electrochemical industries 
in that country, and especially in the neighbourhood of the 
Niagara Falls. The first number of our new contemporary 
is an exceedingly interesting production. It has several 
original contributions by well-known authorities in the 
electrochemical world, the one which particularly attracts 
our attention being an able exposition of the electrochemical 
industries of Niagara Falls by Mr. Joseph W. Richards, 
president of the American Electrochemical Society. By the 
end of the present year the Niagara Falls Power Company 
will be developing 60,000 h. p., 45, 000 h. p. of which, or exactly 


three-fourths, will be used in electrochemical work. Several 
electro-chemical processes now being worked at Niagara 
are described by the author, and he mentions an experi- 
menting company which has been formed to discover and 
develop new processes and bring them to the point of com- 
mercial application. Among the processes во far developed 
by this company are: the method of fusing bauxite to 
produce artificial corundum, the method of treating barite 
to produce barium hydrate, the method of producing acid 
from nitrogen and oxygen, and the method of producing 
camphor from turpentine. Besides these, the company is 
working on the production of cyanides by the fixation of 
the nitrogen in producer gas, the production of artificial 
rubber, the production of new fertilisers, and the manu- 
facture of several new silicides. 

Electrolysis of Alkali Salt Vapours. — This 
question is discussed hy Wilson in the Philosophical Magazine, 
to which he contributes an account of an experimental 
investigation of the passage of electricity through the 
flames containing salt vapours. Former experiments have 
shown conclusively that conduction through salt vapours 
is accomplished by means of ions of some kind, and is, 
therefore, to this extent at least analogous to conductions 
through solutions. The experiments described by the 
author show that above 1,300deg. C. there is a very close 
analogy between salt vapours and liquid electrolytes; 
Faraday's laws of electrolysis are strictly applicable to salt 
vapours, just as to salt solutions. Не shows that a salt in 
the state of vapour gives rise to the same number of ions 
carrying the same charges as a salt in an aqueous solution, 
and describes in detail the arrangement of his experiments, 
giving in a diagram curves showing how the current with 
a constant E.M.F. (840 volts) varies with the temperature 
when solutions of 1 grm. in a litre are sprayed. The 
nearly constant value of che current above 1,300deg. 
seems to represent the maximum current which the 
amount of salt passing through the tube can carry, for it 
is affected very little by increasing either the temperature 
or E.M.F. This current he calls the ‘saturation " current 
for the particular salt used. The values of this maximum 
current are given for various salts in a table. From this 
table the writer proves that Faraday’s laws of electrolysis 
apply also to the saturation current carried by a salt 
vapour. ‘The amount of salt per second of electro-chemical 
equivalent unity which would correspond to a current of 
one ampere is 0:0101 milligramme. Now, one ampere-second 
liberates in electrolysis 0:0104 milligramme of hydrogen, ао 
it appears that the factor of proportionality is nearly the 
same for salt vapours as for electrolytes. 

Electric Lighting Rights.—The Cardiff Lighting 
Committee have been refused permission to lay mains on 
the property of the Cardiff Railway Company in order that 
they may supply tenants of that company with power and 
light. From the reports which have reached us the com- 
mittee are exceedingly indignant at the refusal, particularly 
so as they understand that the South Wales Electric Power 
Distribution Company will be able to obtain those customers 
which the committee cannot reach with the public mains. 
The town clerk has been instructed to report on the question 
of the powers of the Corporation and of the electric 
supply company at the next meeting of the committee, 
and we are afraid that his report will give no consola- 
tion to the Committee. The electric lighting orders 
do not vest their owners with power to confiscate 
private rights, but simply give them permission to 
open up public streets in order to lay mains. It has been 
proved in London that where the local authorities have 
unduly opposed the laying of trunk mains through their 
streets by companies not holding provisional orders, this 
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consent bas been dispensed with by making agreements 
with railway and canal companies running through the 
areas in question. It seems, therefore, that the only chance 
which the Cardiff Committee has of supplying these con- 
sumers must result from pressure brought to bear on the 
railway company by the tenants. It is certain that if 
these tenants find the municipal supply more convenient 
and more reasonable in price than that given by the power 
company, they will soon be able to force the ground land- 
lords to give their consent to the laying of the mains. 
It will come as a shock to extreme municipalists to find 
that their electrie lighting orders do not prevent private 
individuals supplying electrical energy within their 
district so long as they can keep their mains on private 
property. 

Alternating Ourrent for an American Rail- 
road — According to our American contemporaries, the 
Westinghouse Company, of Pittsburg, are about to equip 
an inter-urban railroad between Washington and Baltimore 
for electric traction with alternating-current apparatus 
throughout. This will mark an entirely new departure 
from American practice, which heretofore has always been 
on the side of the direct-current system. As a rule, for 
long-distance roads, alternating currents are generated at 
high pressures of from 10,000 to 30,000 volts which are 
reduced down to from 500 to 650 volts by means of trans- 
formers and rotary converters and supplied to the motors 
on the cars at this potential. The new system of the 
Westinghouse Company, particulars of which are not yet 
available, is said to avoid the present limitations of the 
induction motor and the disadvantages of the multiplicity 
of overhead conductors. For the road now being con- 
structed between Washington and Baltimore, single-phase 
alternating current will be generated in a main power- 
house by three 1,500-kw. single-phase generators delivering 
current at 15,000 volts. At this voltage it will be dis- 
tributed to transformer stations located at suitable intervals 
along the line, from which current will be fed to a single 
trolley wire at 1,000 volts. This pressure of 1,000 volts 
for the trolley line is not part of the new system, as а 
much higher voltage could be used if deemed advisable hy 
the engineers of the railway. The cars are to be equipped 
with four motors, each of 100 h.p., and it is expected that 
a normal speed of from 40 to 45 miles an hour will be 
obtained, and a speed of 60 miles if required. The motor, 
which is said to be the novel part of the equipment and 
the key to the entire system, is a varia'le-speed motor, 
having characteristics adapted to railway service. It is 
claimed that in all respects it is quite equal to the present- 
day direct-current railway motor. 

Lightning Above and Below Water.— Prof. J. 
Trowbridge, in a recent publication, describes experiments 
which lead him to the conclusion that lightning never 
strikes the surface of the sea. When a lightning discharge 
seems to do so, it really passes from one region of the air 
to another, and it is only perspective which leads one to 
suppose that it strikes the water. The author has often 
endeavoured to pass powerful sparks to the surface of water, 
in order to obtain a strong spectrum of water vapour, but 
in every case the sparks—6in. in length, and resembling 
lightning discharges as far as possible—refused to strike 
the level surface of the water and pass to the edges of the 
containing vessel. In а vacuum tube with water terminals 
and exhausted to the vapour tension of water, no discharge 
could be made to pass from one water surface to the other. 
It is also very diffieult to pass powerful sparks from one 
Stream of water to another, and the author thinks it 
improbable that lightning discharges pass through regions 
in the air of heavy rainfall. In his endeavours to obtain a 
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good water-vapour spectrum, the author set himself to 
produce an electric spark under water. Using distilled 
water, it was necessary to use platinum wires sealed in 
glass tubes, and emerging not more than half an inch. If 
the terminals are dipped to a depth of 2in. in the water, 
the containing tube, if not more than 2in. in diameter, is 
shattered by the sparks. If the terminals are only dipped 
to a small depth in the water, a spark passes giving a very 
brilliant light resembling that of an enclosed arc lamp, but 
having no lines in its spectrum. This spectrum is probably 
due to water vapour, and the different spectra of lightning 
obtained by different observers are due to different amounte 
of water vapour in the air. Zigzag lightning occurs in the 
lower regions of the atmosphere, certainly below 1,000ft. ; 
above 1,000ft. it loses its zigzag character, and can be of 
great length with the same voltage as in lower altitudes. 
At still higher regions we have the aurora. Water vapour 
plays a controlling part in all these phases of lightning. 

Depreciation.—In every argument concerning the 
faults of municipal trading and the advantage of public 
works being carried on as private enterprises, the question 
of depreciation always attracts great attention. In the 
articles now appearing regularly in the Times the views of 
the companies are expressed, and because they are repeated 
over and over again, the general public is apt to consider 
that these views are correct. The fact remains, however, 
that an electric lighting undertaking or a tramways scheme 
worked by a corporation is in a much better position than 
if owned by a company. The real difference lies in the 
length of lite of the undertaking, which in the case of a 
company is only of a limited duration. With a corpora- 
tion, on the other hand, the right to provide electric 
lighting and power or to run tramways is for all 
time. Consequently, if these corporation undertakings 
are maintained in efficient order out of the revenue, the 
need for further depreciation is extremely problematical. 
In spite of this, the corporations have to depreciate their 
undertakings, because they are bound to repay within a 
limited period the money they have borrowed. Our views 
on this point have been so often expressed that we need 
hardly reiterate them here. It is interesting to note, how- 
ever, that Mr. Chas. Hawkesley, the president of the Institu- 
tion of Civil Engineers, expressed exactly the same opinion 
in а discussion in the Engineering Section of the British 
Association at Belfast. Не said that when the life of an 
undertaking was not limited, and the works maintained in 
efficient working order out of revenue, there was, in his 
opinion, no need to write off annually any sums for 
depreciation. It will be urged by the company’s experts 
that Mr. Hawkesley is used to dealing with civil engineer- 
ing works of a more enduring character than electrical 
undertakings. On the other hand, these experts unduly 
exaggerate the changes which are to be expected in the 
electrical engineering profession. If the best advice is 
obtained and acted upon at the present time, there is no 
reason why the machinery installed should not have a life 
at least equal to the period for which corporations obtain 
their loans. If this is done the error, if any, is on the 
right side. 

Wireless Telegraphy in Germany.—Mr. Marconi, 
who has just returned to England from Italy, has been 
talking with a representative of the daily Press on wireless 
telegraphy in general and the proposed International 
Convention in particular. This convention was suggested 
on the initiative of Germany, and Mr. Marconi describes it 
as “neither more nor less than another attack by Germany 
upon British industry," it probably being thought in that 
country that as matters stand wireless telegraphy is at 
present too much in favour of England. According to the 
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Daily Chronicle, Mr. Marconi is responsible for the following 
eriticism with regard to Germany and Prof. Slaby's system 
of wireless telegraphy : Prof. Slaby came to England and 
was introduced to me by the British Post Office authorities. 
He came at the instance of the German Government to 
study my system of wireless telegraphy. He received 
every facility from me in doing this. He went back to 
Germany. He lectured there declaring that he himself 
had attempted experiments in wireless telegraphy which 
had proved unsuccessful. He had seen what Marconi was 
doing, which represented a real invention, and he admitted 
that whatever he did in the future would be due to 
Marconi, his master. He adopted the essential features of 
my system, vertical wire for transmitting and receiving, 
for instance. These are the main features of his system. 
He introduced some other variations which I consider 
detrimental—indeed, experiment proves them to be so. He 
has established a so-called system of his own by which he has 
telegraphed one-twentieth of the distance I have covered. 
The German manufacturers, who have no inventor's 
royalties to pay, are prepared to sell their inferior 
apparatus for a small manufacturing profit. It is the 
desire of the German Emperor, I presume, $o support 
them in this undertaking, and this it is which has inspired 
the demand for the-convention. I think that a convention 
might at the proper time be а good thing, but the time is 
not ripe for international consideration. It is better to let 
fair competition work out its natural results." It is stated 
that most of the Powers have provisionally agreed to 
appoint delegates to attend the conference, and that the 
authorities at Berlin are now engaged in drawing up the 
programme. 

Silver for Electromobile Batteries.—In an article 
published in the Electrical World for the 13th inst. Prof. 
А. Z. Marsh suggests that silver might be made to replace 
lead in а storage battery were it not for the first cost. 
While it is true that the first cost of a silver battery would 
be high, yet if a silver battery could be made light, 
efficient, and reliable, it is quite conceivable that it might 
supersede the lead battery for automobile purposes. In 
the lead cell the active material of the positive is only 
about half the weight of the entire plate, so the weight of 
silver oxide required in the silver cell would correspond to 
the weight of lead peroxide, and not to the whole electrode. 
The other materials used would be inexpensive—nickel or 
steel for the positive grid, and probably iron for both 
negative grid and active material. Experiments indi- 
cate that а silver battery, giving the same power 
as a lead automobile battery weighing about 550lb., 
would require only about 701. of silver oxide, and perhaps 
less. In the writer's view it would not take a very extra- 
ordinary reduction in the price of silver nitrate to make 
the silver cell practical from a financial standpoint, and for 
the reasons given above such a cell could be made to have 
a comparatively long life and high efficiency, and would 
require but little attention to keep it in working order. 
Discussing the principal defects which tend to shorten the 
life of a battery of the lead tvpe, Prof. Marsh holds that 
the lead cell has not received enough attention from its 
chemical and physical side, most manufacturers having 
paid more attention to mechanical details, and this has 
given the battery a rather utibalanced development. He, 
however, expects to see in the near future a consider- 
able improvement in lead cells in the way of longer 
life and greater reliability. Future investigations should 
be directed to methods for securing greater porosity 
and firmnoss in the active material of the positive elec- 
trode, and to improving the electrolyte so as to prevent 
the formation of lead sulphate, or at least to render it 


insoluble in all densities of the acid solution, so that it 
remains in place and can be restored to the proper condi- 
tion. Other metals will undoubtedly come into competition 
with, and may displace, lead batteries for traction work, 
but as an auxiliary in electric light and power stations 
lead cells will probably hold their. own for some time to 
come. 


Tramway Municipalisation at Birmingham — 


The attention of all who are interested in this important 
question will at the present time undoubtedly be centred 


on the turn events have taken at Birmingham within the 


past few weeks. The fight there is really between the 


Corporation and the British Electric Traction Company, 
which already holds very large interests in practically all the 
local tramway companies, and which is now anxious to turn 
the whole of the steam and horse tramways in the district 
into electric iines. The position of the Corporation in the 
matter is this. The first lease falls in at the end of next 
year, four others expire in 1906, and the remaining three 
in 1911. Last year the Corporation promoted a Bill in 
Parliament to confer tramway powers upon them, but, 
as our readers know, the measure was defeated, owing 
principally to the organised opposition of certain rich 
residents in the better parts of the city. True, the Bill is 
being promoted again this year, but if the Corporation 
should again fail to obtain the required powers the com- 
panies will be in a position to secure the tramways of the 
city practically on their own terms. This then is the 
serious position which has to be faced by the Corporation. 
Local opposition to the proposed municipalisation of the 
tramways seems to be growing, and in addition to the 
Property Owners’ Association another body, known as the 
Birmingham and District Trades and Property Association, 
has taken up the cudgels in favour of the companies. The 
Bill which the Corporation are promoting will, in all 
probability, be subjected to a poli of the ratepayers next 
month, and if the poll should prove adverse to the 
measure, it only remains for the Corporation to accept the 
inevitable and allow the companies, or rather the British 
Electric Traction Company, to remain in possession of 
the field. The Birmingham Corporation, however, are not 
the only authority in the district who are occupied with 
the question of the municipalisation of the tramways, and 
on Friday an important conference of representatives of 
the various outside local authorities concerned was held 
to determine the attitude to be adopted towards the com- 
panies. The proceedings were held in private, but we 
understand that three courses of action were suggested 
for the consideration of the conference—+.¢., first, that each 
authority on acquiring the lines in their district should 
work the same themselves ; second, that all the tramways 
running into Birmingham should be worked or controlled 
by the City Council on terms to be agreed upon ; and, 
third, that the city and the surrounding authorities should 
agree to let the British Electric Traction Company control 
and work the tramways on terms. We are not in a posi- 
tion to say which of these three proposals found most favour 
with the conference, but the feeling generally expressed was 
that it would be unwise, at any rate, for each of the out- 
side authorities to work their tramways independently of 
the others. We presume, therefore, that the conference 
inclined towards the second suggestion—i.r., that the 
Birmingham Corporation should work and control the 
lines running into the city under arrangements with the 
surrounding authorities. At least, there is no dissention 
in the ranks of the municipalists, for it was determined at 
Friday’s conference that the authorities outside Birming- 
ham should combine for the purpose of dealing with the 
question, 
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THE TYNESIDE TRAMWAYS AND TRAMROADS. 


On Monday last, the official inauguration of the first 
lines of the Tyneside Tramways and Tramroads Company 
took place, in the presence of a distinguished company of 
those interested in the commercial development of the 
districts through which these lines pass. This district is 
of great industrial importance, as some of the principal 
shipbuilding yards and engine works in the country are 
situated along the route, there being, besides, a large resi- 
dent population. The map (Fig. 1) shows clearly the 
nature of the district and the relative positions of the 
various manufactories and the residential quarters; also 
lines, which are now completed, through Gosforth, Wallsend, 
and Willington Quay to North Shields. The map further 
shows that when the Newcastle Corporation have completed 
the extension in Walker which they have in hand, direct 
tramway communication will be afforded along the whole 
d of the north bank of the River Tyne from Newcastle 
to North Shields. It would, perhaps, be convenient at the 
outset to draw attention to the distinction between tram- 
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wonderful contrast to the surroundings of the other portion 
of the system. In fact, from Wallsend to Gosforth there 
are vast opportunities of building workmen’s and other 
residences with the most healthy and pleasant surroundings. 
The other portion of the lines from Wallsend to Tynemouth 
pass through purely business surroundings, and by work- 
men’s dwellings which are squalid and distinctly out of 
date. It remains to be seen how quickly the men living 
in these unpleasant surroundings can be transferred to the 
vacant spaces between Wallsend and Gosforth, but without 
the tramway system inaugurated on Monday such a transfer 
was impossible. Quite apart, however, from this traffic, which 
has to be created by the erection of workmen’s houses, there is 
а continual movement of men up and down the north bank 
of the Tyne which will be greatly facilitated by the tram- 
ways, while the completion of the Newoastle-upon-Tyne 
Corporation tramways in the Walker district will place the 
Newcastle markets within easy reach of the working popu- 

lation down the Tyne. 

The inaugural run over the system clearly showed the 
advantage of à tramway company owning the ground 
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Fic, 1. Map of the Tyne, showing the Tyneside Tramway and Tramroad Company's System and adjacent Railways and Tramways. 


ways and tramroads, а tramroad being the name applied 
to a tramway when laid on any ground other than public 
roads. In the Tyneside system the tramroad, which runs 
from the residential quarter of Gosforth to Wallsend, ie 
constructed on land owned by the company, and as there 
is no other traffic higher speeds are attainable than prevail 
in ordinary tramway practice. It is also found that even 
allowing for the cost of the land the capital expenditure 
is lower than in the case of а tramway, since it is possible 
to dispense with a concrete foundation and stone paving. 
A point of local interest in connection with this tramroad 
is that it follows the route of an old colliery wagon way, 
formerly used for conveying coal from Coxlodge Pit to the 
river. 

The visitors for the opening ceremony proceeded by 
rail to Gosforth, where a number of decorated cars were 
waiting to take them over the line. Mrs. W. A. Watson 
Armstrong started the first car, and declared the line open. 
After passing through a small portion of the tramway in 
Gosforth, the cars ran on to the tramroad which follows 
the Coxlodge wagon way for 22 miles. The whole of 
this portion of the line runs through green fields, which 
are available for residential buildings, and which formed a 


over which it runs. The portion of the track from 
Gosforth to Wallsend was straight, and enabled high 
speeds to be maintained. After leaving Wallsend on the 
way to North Shields, the public ro were used, and 
these roads, in the first instance, were not designed by an 
engineer. In consequence, the grades and curves are 


‘exceedingly trying, and it is not to be wondered at that 


horse tramways have not been ruu along them. With the 
powerful Westinghouse motor equipments, there was no diffi- 
culty in climbing the steep hill at Willington with a grade of 
11 per cent. The sharpest curves have about 40ft. radius, 
and these have been successfully designed, as the heavy 
bogie cars took the awkward corners without the slightest 
trouble and without that grinding on the track which is 
often heard on new tramways at such places. The tramway 
as at present constructed from Wallsend to North Shields 
is especially useful to the various works along the banks of 
the Tyne, but is not quite so suitable for a through traffic, 
as the surroundings are not attractive. We should not be 
surprised to find that the company will in the near future 
get parliamentary powers to add other routes which will 
lve a more direct access to the seaside resorts of Tynemouth, 
ullercoats, and Whitley. 
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_ To revert to the engineering side of the system, we show 
in Fig. 2 the special form of grooved girder rail adopted for 
the tramroad on the Coxlodge wagon way. It will be seen 
that the check is gin. higher than the tread. This was made 
80 to give a greater security at the high speeds which are 
permissible on this portion of the system. These rails are 
laid o: wooden sleepers, as shown in Fig. 3, and then 
filled up with rough ballast in order to meet the Board of 
Trade requirements. In Fig. 4 is shown a single ballasted 
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track in the cutting at Gosforth, where the tramroad and 
tramway join. Only a single linc is shown in the photo- 
graph, but the second one was added and ballasted at the 
time of our visit last Monday. А good portion of this 
tramroad is of single track ; thus, while the length of the 
route is about 24 miles, the equivalent of single track is 
just under three miles. The passing places along the 
single line are fairly frequent, and the straightness of the 
route enables the drivers to see well ahead. These passing 
places are located where the line crosses a public road, or 
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at other points where the speed would in any case have 
to be uced, with the result that the сагв are able to 
make exceedingly good running time over the tramroad. 
The tramway between Wallsend and North Shields, and in 


Gosforth, is of double track in many places, thus the whole | 


length of system now completed is 8} miles of route, with 124 


Fic. 4 -The Gosforth Cutting with one Lite of Tramroad Track Ballasted. 
о 


miles of equivalent single track. Fig. 5 shows a section of 
the 95lb. girder rail employed on the tramway. The 
jointing of these rails has received the careful attention of 
the consulting engineers. Besides the ordinary fishplates, 
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Fic, 3, —Tramroad Track before Ballasting. 


soleplates are provided at the joints, which renders the 
running smoother than usual. The gauge employed is 
aft. 8zin., which is the same as that of the Newcastle 
Corporation lines. The distance between the centres of the 
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txacks is 8ft. ain. The overhead trolley wire is equivalent 
in section to a round wire of 00 5 W. G. It is of the 
special form illustrated in Fig. 6, which also shows the type 
of mechanical ear employed on the whole of the rcute 
except at curves where ordinary soldered ears are used. 
The perfect continuity of the lower surface of the wire 
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obtained by this system of suspension enables the trolley to 
run much more smoothly than with soldered ears. The 
whole of the track and overhead equipment has been con- 
structed by Messrs. Dick, Kerr, and Co., Limited. The 
special work is of Messrs. Hadfield's manufacture, their 
manganese steel being used throughout. 
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FIG, 5.—Section of the Tramway Rail, showing Soleplate and 
Fishplates at Joint. 

The rolling-stock at present consists of four bogie cars 
each carrying 112 passengers and 14 single-truck сагв having 
a capacity for 80 passengers. They are all of the double- 
deck type with completely enclosed vestibule at each end. 
The bogie cars are provided inside with combined longi- 
tudinal and transverse seats, the four-wheel cars having 
longitudinal seats only. АП cars are fitted with Tidswell's 
lifeguards and both hand and electric brakes, the latter 
being of the Newell magnetic type, the resistance in con- 
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volts. The wheel base of the bogies is Aft. with 12ft. 6in. 
between bogie centres and the eingle-truck cars have а 
wheel base of 6ft. біп. Steel-tyred wheels are used 
throughout. The car contact has been carried out by 
Messrs. the British Westinghouse Electric and Manu- 
facturing Company, the bodies having been supplied by 
Messrs. Geo. F. Milnes. 


Fie. 6, —Full-size Gross-Section of Grooved Trolley Wire and Mechanical Ear. 


The Tyneside Tramway and Tramroads Company have 
not found it necessary to build generating works, but have 
secured the power for working the line at most reasonable 
terms. The bulk of the current will be taken from the 
Neweastle-on-Tyne Electric Supply Company's works at 
Neptune Bank, Wallsend ; while the Tynemouth Corpora- 
tion will supply that portion of the line within their 


‘boundary, which commenees at the point marked “ North- 


umberland Shipbuilding Yard " in the map (Fig. 1). The 


ON 


nection with which is used in winter as a car heater. The 
great power of the brakes is demonstrated in the ease 
with which the heavy cars can be pulled up on the gradient 
of 1 in 11 at Church Bank, near Wallsend. "The bogie 
ears are provided with а four-motor equipment, each motor 
rated at 30 h.p. when running with a line pressure of 500 


Fic, 7, — The Gosforth Sub- Station. 


two stars on this map indicate the sub-stations, from which 
the rest of theroute is supplied. We did not see the Gosforth 
sub-station on Monday last, but Fig. 7 shows a photograph 
of the same, and Fig. 8 is a diagram of the connection 
employed. The other sub-station at Willington Quay 
was opened for inspection, as being the nearer to the 
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route. These sub-stations were not built for tramw 
Thus in Fig. 


purposes only, but also sup 


and power. 


Ета. 8.—The Diagram of Connections of the Gosforth Sub-Station for supplying Light, Power, and Tramway Load from the same Motor-Generators. 


Pree 


ca 
ing a 480-volt, t 


station, the two small machines in the foregro 


each of 75 kw. 
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eurrent at 6,000 volts, and runs at 300 revolutions per 
minute. The continuous-current generator is compound- 
wound for 500 volts at no load to 550 volts at full load. 
In these sub-stations the motor-generators and high-tension 
switchgear have been supplied by Messrs. Richardsons- 
Westgarth, of Hartlepool, and are of the Brown. 
Boveri type. The low-tension switchgear was made by 
Messrs. A. Reyrolle and Co. of Hebburn-on-Tyne. 
The wisdom of this combination—by which from the one 
station at Wallsend a lighting, a traction, and a power 
load are supplied simultaneously—will be obvious to all 
electrical engineers. The proof of it lies in the fact that 
the charge for electrical energy to the tramways is to be 
13а. per unit for all energy up to 200,000 units and 1d 
above this quantity. Consumers having a better power 
faetor get а lower average rate; thus in one works, where 
the motors are used almost continuously, the charge for 
power is down to 0:974. per unit. Also, in consequence 
of the combination, the power factor of the Neptune Bank 
works is in the neighbourhood of 40 per cent., and the 
cost per unit at the works is as low as 0°34d. This figure 
is likely to be still further reduced with the combination 


> — А 
ef! 
a i Е 
— > 
Pow WEN 
-d we 
— 
— 


e 


EEN E 


Fic. 9. —T 


of the lighting load from Newcastle this winter with that 
of the power consumers. While on the subject of the power 
station, it is interesting to note that the Neptune Bank 
works are only looked проп by its owners as a step towards 
much larger works, which are to be situated near Swan and 
Hunter's shipbuilding yard. These works will have a river 
frontage which will reduce coal cost, and also improve on the 
condensing facilities now enjoyed at Wallsend. The output 
of the present works is limited to about 5,000 kw., while 
it is not improbable that units of 4,000 kw. each will be 
employed in the new station. Another interesting fact is 
that the success of the Parsons steam-turbine at Neptune 
Bank had resulted in steam-turbines being proposed as 
sole prime movers for the larger’ undertaking. This 
decision has been arrived at not from steam consumption 
considerations only, but because of the reduced charges 
for oil, attendance, and repairs. The indirect saving in 
boiler repairs alone in consequence of there being no oil 
in the condensed water is very considerable. These larger 
works are justified by the growth of the undertaking, and 
by the imminent prospect of supplying the suburban lines 
of the North-Eastern Railway after they have been con- 
verted for electric power. 


he Neptune Bank Car Shed, showing Bogie Car. 


t must also be remembered. 
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that the area of the company's work was much extended 
by the Bill passed last session, by which the district was 
inereased up to western boundaries of the Newburn and 
Castleward Rural District Councils and to the northern 
boundaries of the Morpeth Rural District Council. 

After the cars had gone over the routes on Monday last 
the company adjourned to the car-shed (Fig. 9) at the 
Neptune Bank works for lunch. Mr. W. A. Watson- 
Armstrong presided. | 

After the usual loyal toasts, the CHAIRMAN, in proposing 
the health of Тһе Local Authorities,” thanked them for 
their assistance to the company in the promotion of this 
important scheme. He went on to say that up to the 
present they could congratulate themselves that the history 
of the company was a short one. The Royal consent to 
the construction of the first portion of their scheme—that 
portion they had traversed that morning—was only 
obtained in the middle of August, 1901. By the end of 
November, 1901, contracts had been let for the whole of 
the tramway, for the cars and the car-sheds, and arrange- 
ments were at once entered into with the Newcastle 
Electric Supply Company, with the Walker and Wallsend 


Union Gas Company, and the Tynemouth Corporation 
for the supply of electricity to the company. The 
negotiations for the purchase of land between Gosforth 
and Wallsend necessarily took up a good deal of time, 
while the non-completion of the work of the widening 
of Willington Gut Bridge threatened to seriously delay 
the opening of the first portion of their system. This 
widening, as they saw, was not yet completed, and would 
not be for another month or so, but the line between 
Wallsend and Shields was opened for public traffic on 
Sept. 4, and they had since been running a regular service 
of cars over the route crossing the bridge on a single line. 
Everything was in an initial, undeveloped stage, yet their 
receipts so far had been very satisfactory. The greater 
portion of these receipts were derived at present from the 
traffic between Willington Quay and North Shields. Now, 
owing to the gap between their system and that of the 
Newcastle Corporation, they afforded no facilities for 
any residents of Willington Quay and Wallsend wishing 
to go to Newcastle. This gap between the two 
ү would be filled up within 12 months, and as 
the results of their receipts between Willington Quay 
and Shields, they felt convinced that the Newcastle Cor- 
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poration would at once see the financial desirability of 
establishing mutual running powers, so that in the near 
future a through service to Newcastle would become an 
accomplished fact. They had in the meantime entered 
into negotiations with the Tynemouth and District Tram- 
way Company — whose line was unfortunately of a different 
is EA an arrangement of cheap transfer tickets 
available to either system. The prineiple had already 
been agreed upon. In again thanking the local authorities 
for their help, he mentioned that the tramways had been 
oompleted within eight months of the opening up of the 
ground, and the tramroad within four months of the 
completion of the TEETE of the land. He paid a great 
tribute to Mr. W. McLellan, the consulting engineer under 
Messrs. Chas. H. Merz, for this expedition. 

Mr. W. Bovp, the Mayor of Wallsend, replied, and 
proposed the toast of “Success of the Tyneside Tramways 
and Tramroads Company.” 

Mr. J. Summers HUNTER, replying, said the enterprise 
with which they were associated that day in connection 
with the adjoining works for the supply of electric traction, 
light, and power was one of the most remarkable, not only 
in the history of Northumberland, but of the whole country. 
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electrical energy had been produced on a great scale at 
е prices for all purposes of power, traction, апа 
ight. 

The toast having been accorded musical honours, Mrs. 
WATSON-ARMSTRONG and the CHAIRMAN replied, and the 
proceedings terminated, the guests afterwards proceeding to 
the inspection of the Neptune Bank power station. 

In conclusion, it is permissible to say that the usefulness 
of this undertaking is fully vindicated by the patronage 
that has been accorded it by the travelling public since its 
inauguration. Mr. W. L. Phillips acted as clerk of works 
for the construction of the line; Mr. F. C. Kidman bein 
resident engineer and traffic manager; while Mr. W 
McLellan, on behalf of the firm of Chas. H. Merz, acted 
as consulting engineer. 


ELECTRIC LIGHTING AND TRAMWAYS AT 
WEST BROMWICH. 


account of the electricity works and 
st Bromwich is abstracted from an able 
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Fig. 1.— Engine Room, Electricity Works, West Bromwich. 


They had received the hearty support of all the local 
manufacturers and of the local authorities, but having 
regard to future developments, he was only surprised they 
had not been received with open arms. 

Dr. Spence WATSON, in proposing the health of Mr. and 
Mrs Watson-Armstrong, and coupling that with a vote of 
thanks to them for the part they had played in the day's 
proceedings, remarked that they had travelled through 
what was once a beautiful country, a landscape which 
roused the poet to sing— 

‘ Tyneside seems clad wiv bonny ha's 
And fornaces se dunny ; 


Thi tsure mun be what Bible ca’s 
A land of milk and honey.” 


Ite character had changed, but the manufacturers had 
made it in а permanent sense useful to the whole nation. 
In the country they had passed through, he proceeded, 
. they could see land that was waiting for the houses for the 
working-men, and they had also seen working-mon's houses 
which were capable of great reform. They had also had 
ап opportunity of examining that power station, which was 
pre-eminent as the first of its kind in Great Britain in which 


paper by Mr. Albert D. Greatorex, A.M.I.C.E., read before 
the Incorporated Association of Municipal and County 
Engineers at West Bromwich on the 27th ult. In the 
introduction, the author refers to tho various public insti- 
tutions with which the town is so well supplied—such as 
the town hall, law court, free library and institute, art 
schools, etc. Proceeding to deal with the electric 
lighting scheme, Mr. Greatorex states that in 1898 the 
Corporation obtained a provisional order for the establish- 
ment of an electric lighting undertaking. A committee 
was appointed, and after they had visited several installa- 
tions two engineers were requested to submit reports and 
schemes for their consideration, and in due course Mr. 
Robert C. Quin, M.I.Mech.E., M. I. E. E., was appointed 
consulting engineer. The compulsory area is the main 
street from the works to Roebuck-street, a distance of 
13 miles, with several short streets adjoining the town 
hall. The system of supply adopted is that known as the 
continuous-current three-wire system, with an electric 
pressure of 460 volts between the outer conductors, each 
dynamo having a series winding in addition to its shunt 
winding, so as to enable it to develop electric pressure up 
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to 560 volts for power purposes. The generating station 
is at Black Lake, about the centre of the borough, where 
five acres.of land have been purchased by the Corporation, 
adjoining the canal. 

The buildings, which have been designed and erected 
under the supervision of the author to the requirements 
laid down by the consulting engineer, consist of boiler- 
house, with central stack, engine-room, accumulator-room 


THE ELECTRICAL ENGINEER, OCTOBER 8, 1909 


shaft is 1 in 40, and it is capped by a cast-iron cap 
weighing 34 tons, bolted down with holding-down bolts 
and plates, and has a lightning conductor on top. The 
boiler-house is 41ft. by 61ft., and accommodates four 
boilers and pumps. The roof on the south-west side is 
carried on cast-iron columns; the principals are iron, and 
the roof is slated and glazed with patent glazing. The 
engine-room (Fig. 1) is built in two bays, each 25ft. 
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FIG, 2—Plan of Electricity Works, West Bromwich 


testing-room, and offices. The chimney stack is situate in 
the north-east side of the boiler-house, and is 120ft. from 
floor level, and built on a concrete foundation, which is 
20ft. Ein. square by ft. біп. deep: the internal diameter is 
5ft. 6in., with square base, the base being 3ft. thick and 
finishing 9in. on top; from the floor level to 20ft. up it 
is lined with Qin. firebrick, and 20ft. above this 4Jin. fire- 
briek lining; the flues are arched out of the square base in 
firebrick ; the outside batter of the circular part of the 


wide by 62ft. long ; the wall adjoining boiler-house is 9in. 


thick, with piers at intervals, arched over and carrying on 
spandril a wall 14in thick, with a bed-stone for travelling 
crane. The engine-room is divided by brick piers, 2ft. 6in. 
by 2ft. Sin., 10ft. apart, having arches supporting bed 
stones for travelling cranes in each section of the building, 
and the north-east wall is composed of piers of the same 
thickness, the arches being temporarily filled in with 91п. 
work. The walls of the engine-house, which are per- 
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manent, are lined throughout with best cream glazed | means of a balcony and iron staircase, the main switch- 
bricks; the piers and arches are built of best chocolate | board being fixed in the side next the engine-room. The 
glazed bricks ; the roof principals are iron, and the roofs | offices are in the first and second floors, and ample accom- 
are match-boarded and slated The building is well lit | modation is provided for the present staff, together with 
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Fig, 5, —Section through A B, Electricity Works, West Bromwich. 


from the roof by patent glazing. The end of the engine- | lavatory. The buildings (Figs. 2, 5, and 4) are of a plain 
house is temporarily filled in with boarding and согги- | but substantial character; the front elevation (Fig 5) is 
gated iron. e accumulator-room communicates direct | faced with King's pressed red bricks, stone sills and heads 
with the engine-room, and is 75ft. long by 18ft. wide, | to windows; the other brickwork is best common of 
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Fra. 4. Section through C D, Electricity Works, West Bromwich. 


ventilated with electric fans. The battery switchboard is the district. The cost of the buildings, with chimney 


fixed in the wall between the engine-room and accumulator- | and fittings complete, was £5,800, the contractor being 
room. The testing-room is on the first floor, immediately : Mr. J. Mallin, of West Bromwich. 

above the accumulator-room, and is 48ft. біп. by 18ft. | Тһе present installation of plant in these buildings 
wide, and communicates with the engine-room directly by | consists of two dry-back marine boilers, with mechanical 


489 


THE ELECTRICAL ENGINEER, OCTOBER 8, 1902. 


stokers, superheaters, etc. two steam  turbine-driven 
dynamos, each of 100 kw. capacity, and balancing steam 
dynamo of 50 kw. capacity ; there is also an independent 
condensing plant capable of dealing with 10,0001b. of steam 
per hour. This is of sufficient capacity for double the 
present installation of plant. As regards storage capacity, 
there is а secondary battery of 236 cells in the basement 
and the usual switchboards and connections. The feeding 
and distributing and pilot cables are laid in earthenware 
troughs under the footpaths, filled in with an acid and 
water-resisting and insulation compound, the troughs being 
covered with hard-burnt bricks. h cable is hid in a 
separate and distinct trough, and there is a distance 
between adjacent cables of 6in. The cables are laid in the 
footpaths on both sides of the main road from Carter’s 
Green to Beeches-road, and also along several streets near 
the town hall, the total lengths of cables being—feeding 
cables, 6 miles; distributing cables, 4} miles; pilot cables, 
23 miles. The work of laying the cables was carried out 
by the author and consulting engineer by direct labour. 
The cost of the installation was £50,000. The charge for 
electricity for lighting purposes was originally fixed at 
6d. per Board of Trade unit for the first hour and 2d. for 
each hour afterwards ; but, owing to pressure being brought 
by the Council upon the committee, the charges were 
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The Corporation obtained powers in their General Bill 
of 1900 to supply fittings, ete., the clause being as follows: 
"Power to Supply Electric Fittings.—The Corporation 
may provide, sell, let for hire, and fix, set up, alter, repair, 
and remove, within the borough, but shall not manu- 
facture, lamps, meters, electric lines, fittings, apparatus, 
and things for lighting and motive power, and for all 
other purposes for which electric energy can or may be 
used or otherwise necessary or proper for the supply, 
distribution, consumption, or use of electric energy, and 
may provide all materials and do all works necessary or 
proper in that behalf, and may require and take such 
remuneration in money or rents and charges for and 
make such terms and conditions with respect to the sale, 
letting, fixing, setting up, AE repairing, or removing 
of such lamps, meters, electric lines, fittings, apparatus, 
and things as aforesaid, and for securing their safety 
and return to the Corporation as the Corporation may 
think fit, or as may be agreed upon between them and the 
person to or for whom the same are sold, supplied, let, 
fixed, set up, altered, repaired, or removed." For this 
purpose a loan has been sanctioned for the sum of £10,000, 
and in consequence many persons have adopted the light 
who would under ordinary circumstances doubtless not 
have done so, or who would have found great difficulty 
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Fic, 5.— Electricity Works, West Bromwich. 


reduced to 44d. per unit until an equivalent of 91 hours’ 


use of the maximum demand has been reached in each 


quarter, and thereafter, during the same term, at the rate 
of 12d. per unit. The charge for electricity for motive 
purposes is 1d. per unit. The standard pressure at which 
electricity is supplied and charged for is 250 volts for 
lighting and 460 volts for power purposes. Owing to 
the low charges, the undertaking cannot be made to pay 
for the first fow years, but the committee are assured by 
the borough electrical engineer that when the tramways 
are in working order the station will be better able to pay 
its way. 

The Corporation in their General Bill of 1900 
obtained power to suspend the repayment of money 
borrowed for the purpose of the electric lighting under- 
taking for a period of two years from the completion of 
the works, or for a period of two years from the borrow- 
ing thereof, whichever shall be the earlier. This is of 
considerable assistance to such an undertaking. The 
number of lamps connected from May 24, 1901, when the 
works were ready for supply of current, to Sept. 1, 1902, 
was equivalent to 7,196 8-c.p. lamps, and when the new 
art schools, hospital, and other orders are completed will 
be very few short of 10,000—a very successful state of 
affairs, considering the undertaking has only been estab- 
lished 16 months. 


in providing the necessary funds. The arrangements in 
force for this purpose are as follows: Any porson desirous 
of having the electric light installed on his premises on 
the “hire-purchase system” has to sign an undertakin 
agreeing to pay annual sum for 10 years, until the sai 
annual payments together shall amount to а sum equal to 
the cost of installation, when the payments cease and the 
installations become the property of the consumer. After 
making the necessary application, an estimate is given of 
the cost, and the work is carried out by the department 
when the actual cost of the installation is ascertained. If 
the aecount is paid within 28 days, a special discount is 
allowed ; if paid during the first year 10 per cent., during 
the second year 71 per cent., during the third year 5 per 
cent., and during the fourth year 24 per cent., but after 
the fourth year the whole amount is charged. The cost 
of installation does not include lamps; these are supplied 
and charged on the first account for supply of electricity. 
The Corporation, however, maintain the fittings, ete., until 
the end of 10 years, or when paid off. Motors are hired 
on fixed charges and maintained by the Corporation. 

In order to show the advantage taken of this system, 
the author is able to give the following table, which 
shows the equivalent number of lamps and relative per- 
centage of system as compared with the ordinary method 
up to Aug. 50, 1902: 
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Equivalent to Per 
| 8-0. p. lamps. cent. 
Lighting consumers on Corporation ‘‘hire-pur- 

chase system " _....................................... ,944 . 54°81 
Power consumers hiring Corporation motors ...... 1145 . 15:68 
5,807 . 70°69 
Consumers wiring own premises ........ ............ 2,109 29°31 
C!» 7,196 ... 100 00 


In connection with the supply of energy for the trams, 
a small extension has been made to the electric lighting 
station by the author for the accommodation of extra 
cells and the erection of a tramway switchboard. Two 
additional boilers are being erected by Messrs. Babcook 
and Wilcox, also two additional steam  turbine-driven 
dynamos by Messrs. Parsons and Co., each machine bein 
eapable of developing from 200 kw. to 250 kw. wit 
condenser. There is also to be provided а Highfield 
reversible booster and а negative ter; these works 
are being carried out under the supervision of the borough 
electrical engineer, Mr. J. Н. Wray, the estimated cost 
being £10,000, a loan having been sanctioned for this 
amount for a period of 25 years. 


( To be continued. ) 


THE NEWCASTLE AND DISTRICT ELECTRIC 
LIGHTING COMPANY'S NEW STATION. 


The Newcastle and District Electric Lighting Company 
has under its provisional order the sole ri n to supply the 
western half of the city of N стано Tyne, It will be 
remembered that it was in the station of this company 
that steam-turbines were first tried for а large system 
of distributing electrical energy for lighting purposes. 
The company has done good work, and, as a natural 
cor sequence, its first station has become too small for the 
output demanded. About two years ago some extensions 
were made with steam-turbines driving continuous-current 
machines, and these completely filled up the old works. The 
partial change over from alternating to continuous current 
was made to meet the demand for power. This demand 
is largely on the increase, and, in consequence, the new 
station is being equipped on the continuous-current system 
for supplying а three-wire network at 480 volts. The new 
works are situated on the banks of the Tyne, adjoining 
the Close, and hence are more conveniently situated for 
condensing water than the old station. The plant now 
fixed and being connected up for early service consists of 
five large Stirling boilers, designed for a working pressure 
of 25010. per square inch. ese boilers supply steam to 
two Parsons turbo-generators, each of 1,000 ү output. 
The condensing plant, of which ап independent set is 
provided for each of the turbines, is placed in the large pit 
running the full length of the ооа The circulatin 
pumps for drawing water from the Tyne are placed at mid- 
tide level, во that there will be no trouble in consequence 
of the small extra lift required at low water. The coal 
stores run the full length of the boiler-room, and are at a 
considerable height, so that automatic trimming of the 
coal from the bunkers into the hoppers of the chain 
grate stokers will be easily effected by gravity. In 
the old station the whole of the coal was brought in 
by carts, but with the new works it is expected that 
the river will be the more convenient means of transport. 
The contract for the coal-handling plant is not yet let, but 
it is to be capable of handling an enormous quantity in a 
short time. e switchboard in the new works is of the 
Ferranti type, and is now practically completed. As soon, 
therefore, as the pipework is completed, Mr. W. D. Hunter, 
the engineer of the company, will be able to take part of 
his load from the new station. At the time he kindly 
showed us round this station this week, the boilers were 
under slow fires drying off the brickwork. The design of 
these works is excellent throughout, and should allow of 
extreme economy in the production of energy. With this 
plant the company will be able to supply at low rates 
electrical energy to the large users of power in the numerous 
important works within their district. 


THE ELECTRICAL CONDUCTIVITY OF CERTAIN 
ALUMINIUM ALLOYS AS AFFECTED BY 
EXPOSURE TO LONDON ATMOSPHERE.* 

BY ERNEST WILSON. 


The physical properties of certain light aluminium alloys 
have formed the aubject of a communication to the Journal 
of the Institute of Electrical Engineers, 1902, Part 154, 
vol. xxxi., and, as stated therein, a specimen of each alloy 
was placed on the roof of King’s College, London, in order 
to investigate the effect of exposure to London atmosphere 
The specimens are in the form of wire, 0:126in. (5:2mm.) 
diameter, supported on a wooden frame, and were placed 
on the roof on June 11,1901. They have been tested 
after about 13 months’ exposure, and have revealed some 
interesting facts. In order that the chemical analysis ma 
be ир it is again given in the followlng table, whi 
gives the results of the tests. It is assumed that the observed 
effects are principally due to pitting at the surface, but 
exposure might also affect the structure of these alloys : 


Specific resist-| Percentage 


9g 

» © tance in 10-* | variation in 
2.5 | Analysis n ohms before | resistance 
ge Si. | Fe. | Cu, | Ni. | Mn. Zu. | exposure on | as found on 
2 * | June 11, 1901.|July 23, 1902. 
16 | 0:31 037 01) — | — | — 2:92 1:81 
4 0.38 025 |016] — | — | — 2:88 1:85 
18,038/025|1:8| — | — | — 334 4050 
14/|040/031/|186| — | —| — | 32 ^. 618 
15 |0-40/0°40/261| —| — | — 338 | 807 

| 
1 [0-58 0 22 017| — | — o«2| 286 |) 198 
2|0435,028|030| — — |120, 294 | 130 
5 0.45 10-59 10-09) — | — - 507 2% 
7 | 0°37 | 0°25 | 0°05 |0-75| — | — 305 |; 121 
8 | 0:35 | 0°29 | 0-09 | 1:19 = 3:24 | 2:07 
20 | 0'37 | 1:10 |006 225! — | — | 3718 | 1:64 
24|035 116/009| — — | — 2:00 0 60 
| | | 

3037|028/059' — | — 059 3°06 2 49 
6,039|031:0653: — i — |120, 3°12 2-00 
17 0.55 9.55 9.10 0°83; — 09% 303 0:99 
12 0'31; 059 019-109 — 075 3°33 1:21 
18 \04з 040 021,118 — ,194 324 269 
19 035 029 011 2-01 — 177 3:26 3-21 
11 '0°39 0°56 024 2:31 — ,038 3:48 1:93 
22 | 0-37 | 0-43 . 1-08 |129 | = 3:41 -141 
21 039 257 010 139 — | — 3°24 - 0°80 
10 0:32 | 0-54 | 0-02 — 005 — 309 0:62 
9 031 035 003 — 055 - 3:30 1:92 
23 044 0:56 0:09 — 1-78 3:49 2:20 


| | 


The position of aluminium in the electro-chemical series 
with respect to the other substances in the analysis is as 
follows: Al, Mn, Zn, Fe, Ni, Cu, Si. We should expect 
to find that copper, widely separated as it is, would be 
effective in the production of corrosion. This is found to 
be the case (specimens 16, 4, 15, 14, 15), the effect increas- 
ing with the percentage of copper. Nickel is well separated 
from aluminium in the series, and alone (specimen 20) has 
considerable effect, but if alloyed with copper (specimen 22) 
conductivity has slightly increased during exposure. This 
specimen is specially promising, as it has a breaking load 
of 45,9001b. and limit of elasticity 56, 600lb. per square 
inch. It has, comparatively, a low percentage exten- 
sion (0:146 with 16,250lb. per square inch), a high 
coefficient of expansion (0:0000252) and a low tew- 
perature coefficient for electrical resistance (0°00178 
per 1deg. C. between Odeg. C. and 100deg. C.) Again, 
iron in the presence of nickel (specimen 21) has slightly 
increased conductivity. This specimen has a comparatively 
high breaking load of 42,200lb. per square inch, and its 
conductivity 1s slightly larger than in specimen 22. Silicon 
is the most widely separated of all the substances in the 
above series, and it should be remembered that all com- 
mercial aluminium contains traces of silicon and iron. 
Since these alloys were supplied the purity of commercial 
aluminium has been greatly improved, so that further 
research may yield results from which more definite deduc- 
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tions may be made. For exposed light aluminium alloys 
it appears that copper alone should not be used in the 
alloy; the presence of equal amounts (about 1 per cent.) 
of nickel and copper certainly reduces conductivity to a 
small extent, but the gain in mechanical and corrosive 
properties is great. | 


À FUNDAMENTAL PRINCIPLE. 
BY J. F. MOORE. 


In all undertakings competition usually exists, and the 
electrical industry is no exception to this rule. Our 
principal rivals, if the term may be used, are usually the 
gasmaking profession. 

It is often the routine of the borough electrical engineer 
to answer, sometimes two or three times daily, the question 
“ How does electric light compare with gas?” this question 
being sometimes answered without a true grasp of its 
meaning. 

It will be patent to all that throughout the generation 
of gas and electricity one fundamental principle exists 
common to both—viz., what is the candle-power available 
from every ton of coal, and the revenue derived thereby 
from the consumor? 

The following tables will explain themselves : 


GAS DEPARTMENT. 


Basis: That 5 cubic feet of gas give 12} candle-power hours, 
ot 1 cubic foot of gas gives 24 candle-power hours 


One Ton of Coal. 
Y 
10,000 cubic feet of gas. 
25,000 candle-power hours. 


Revenue at the Following Prices : 


Price рег 1,000 cubic feet. 28. ... 28. Gd... Zs 
Gas revenue per ton £l. ... £1. 5s. ... £1. 108. 
Revenue from consumer per 

eandle-power hour ......... ‘0096 012 0144 


ELECTRIC SUPPLY DEPARTMENT. 
Basis: That one B.T.U. is used by a 16-c.p. lamp 
burning for 16 hours. 
One Ton of Coal. 
Per B.T.U. 


5lb. 101b. 


„ „ 6% %% % © о э о е ее э э э оо е 


Y 
Number of units ...... 448 224 Per ton of coal. 


114,668 57,344 Per ton of coal. 


Candle-power hours... 
£7. 98. 4d. £3. 14s. 8d. 


Revenue at 4d. per B.T.U.......... 
Revénue from consumer рег 
candle-power hour '0156 0078 


Consequently one can see from the above, considering 
lighting alone, the revenue derived from a ton of coal is 
considerably more in the case of electricity than gas, although 
the revenue per candle-power hour is in certain cases (when 
the price of gas = the price of electricity) the same. 

The following table will approximately show at what 
prices gas = electricity with different efficiency lamps: 


Price per Three . Four К 

BTU. watts. watts. Per candle power. 
1 penny 1s. Od. 1s. 2d Per 1,000 cubic feet. 
8 18. 9d. 2s. Od. 3 

dece 2s. 5d. 2s. 9d. з 

4 ,, 58. 2d. 3s. 7d " 

5 , 3s. 7d. 4s. 5d. : 

6 4s. 8d. 5s. 3d. " 


‘i | a 

The gas company's revenue per ton, however, is increased 

by their residual products, and is roughly indicated below : 
One ton of coal will produce 


10,000 cubic feet of 15-c.p. gas at 2s 6d. ...... £1 5 0 

( 12cwt. of coke at Gde. Prem 0.6 0 

) 18 gallons of ammoniacal solution............... 0 1 6 

l 10 gallons of tar 0 1 3 
£113 9. 


rt 
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SOME EXPERIMENTS ON RADIATION AND 
ABSORPTION—A PRELIMINARY STUDY FOR 
A STANDARD OF LIGHT.* 
BY J. E. PETAVEL. 


The first part of the paper refers to some determinations 
of the intrinsic brillianey of iridium and platinum-iridium 
at their temperature of fusion. It has been previously 
shown (see Phil. Trans., vol. 191, p. 501) that if ¢ be the 
temperature Centigrade and b the intrinsic brilliancy in 
candle-power per square centimetre, 


= 889:6 / + 400 (1) 


The photometric observations and calculated tempera- 
tures of fusion are given in the following table: 


Intrinsic brilliancy in Melting point in 
candle-power per са from 
square centimetre. ormula I. 
Platines ore ERA o n d e REN 11 1,765 
Platinum. iridium (25 per cent. Ir.) 9d. ш 1,885 
Indium | ОЛОК ЛОО . 290 ......... 2,425 


The temperature of а radiating body may also be 
estimated by a second method. 

The percentage of the total radiation passing through 
2cm. of water has been measured at various temperatures. 
It is shown that for platinum above 1,000deg. C. this 
quality is approximately a linear function of the tempera- 
ture, the relation being 

і = 872 + 81:65 h. 
where ¢ is the temperature Centigrade, À the percentage 
of total radiation passing through a 2cm. water-trough 
having quartz sides 2mm. thick. 


Percentage of total Melting point in 
radiation transmitted degrees C. from 


through 2cm. of water. Formula II. 
nnn et erga te 884 se 1,595 
Platinum icc ei erect rie 11:0 1,770 
Platinum-iridium (25 per cent. Ir.) 12:2 1,868 


The first formula only applies strictly to a platinum 
radiator ; the second is at the best a rough approximation. 
They may, however, be of some practical use in many cases 
where very accurate results are not necessary, or where the 
temperatures are too high to be directly measured. In the 
second part of the paper the absorption curves of a number 
of substances, including glass, quartz, fluorspar, water, 
benzol, bisulphide of carbon, etc., are given. ‘The curves 
refer to the radiation emitted by incandescent platinum, 
the temperature range being from 1,000deg. to 1,700deg C. 
For all these bodies the percentage of heat transmitted 
increases with the temperature. One exception to the rule 
is noted—namely, black fluorspar. In experimental work 
it is frequently desirable to maintain the temperature of a 
radiating body constant; the anomalous absorption of black 
fluorspar provides a ready means by which this may be 

one. 

If two thermopiles, one measuring the radiation through, 
say, glass, the other through black fluorspar, are connected 
in opposition, there will be a critical temperature at which 
the resulting galvanometer deflection will be zero. The 
actual temperature at which this will occur will depend on 
the relative thickness of the plates and on the relative 
distance of the thermopiles, but for a given disposition of 
the apparatus it will always be the same. Some experi- 
ments are now being made with a standard of light based 
in principle on the above resulta. 


. TRADE NOTICES AND NOVELTIES. 


The Crompton Potentiometer. 


We have received from Messrs. Crompton ana Co., Limited, 
Arc Works, Chelmsford, a copy of an admirable little pamphlet, 
wherein is fully described and illustrated the construction of 
the Crompton potentiometer, in its latest improved form. The 
employment of the potentiometer as a normal instrument for 
elecirical measurements connected with direct-current supply 
was originally suggested by Prof. J. A. Fleming, F.R.S., and 
its introduction into engineering practica is due to Lieut.- 

Abstract of paper read before the Belfast meeting of the British 
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Colonel R. E. В. Crompton, R.E., C. B., the founder of the 
present firm of manufacturers. Fundamentally the instru- 
ment consists of a long wire carrying a current of electricity 
from a constant battery. If the wire is of uniform size 
and quality throughout, the potential difference between any 
two points is proportional to the length of wire intercepted 
between them. The construction of the potentiometer itself is 
shown diagrammatically in Fig. 1. The calibrated wire is 
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arranged in 14 coils, called potentiometer coils, lettered A B, 
and a straight section BC, called the scale wire, the resistances | 
of the several coils and of the straight section being equal. Que 
sliding contact, Q, moves over the terminals of the 14 coils, and 
another, R, along the straight wire. The reading of the instru- 
ment in the position shown is 1:046. The pairs of points whose 
potential differences are to be compared are connected to the 
blocks of the double-pole switch, К, whose levers, М N, connect 
them, one pair at a time, to the sliding contacts, Q R, through the 


(oF 
{+ DIM — i 
„үө сауут . " T 
- 


W W A A MA Nj WM / 


485 


* 
— — 


1902. 


ment is fitted with а switch, which allows each of the potentio- 
meter coils to be separately compared with the scale wire, so 
that their equality to it and to one another can always be 
verified. From the principle of its construction, the results 
obtained with the potentiometer are singularly free from instru- 
mental errors; the range of measurement of currents and 
E.M. F. 's is practically unlimited; and the measuring appliances 
can be placed at any distance from the machinery or other 
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Potentiometer shown Diagrammatically. 


apparatus under test. Volt boxes and g4lvanometers, eto., for 
use with the potentiometer are also fully described and illustrated 
in the pamphlet under notice. 


Sleeve for Repairing Broken Trolley Wires. 


We illustrate herewith a sleeve or muff for repairing broken 
trolley wires, which has beeen p«tented by Mr. H. N. Thomas, 
A.M.I.E.E., 
ways Department. 


engineer to the Huddersfield Corporation Tram- 
In using this sleeve, atl that is required is 


Кө. 2.— View of the Crompton Potentiometer. 


galvanometer. The galvanometer key, H, is arranged to complete 
the circuit through two resistances, which are short-circuited 
in succession as the key is depressed. The current required is 
derived from а small secondary battery, С. Ап adjustable 
resistance, consisting of а set of coile, D E, and а continuous 
rheostat, F, is placed in the circuit. By adjusting these the 
resistance of the circuit and the current passing through it 
from the storage cell, and consequently the fall of potential 
along the scale wire, can be continuously altered, and the 
operator is able to obtain a galvanometer balance against a 
standard cell when the reading of the sliders is that of 
the known E.M.F. of the cell at its actual temperature. If, 
for example, the temperature of the cell be 15deg., во that 
its E. M. F. is 1:454 volts, the sliders may be set to that 
reading, and the galvanometer brought to zero by adjusting 
the resistance, D Æ, and the rheostat, F. When this has been 
done, the scale readings at all points are direct readings in volts. 
А view of the potentiometer 1s given in Fig. 2 herewith. Two 
scales are engraved for slide wire readings. One is a series of 
even divisions from 0 to 105, the resistance of the scale wire 
between 0 and 100 being the same as that of each potentio- 
meter coil. It has been found convenient to be able to take 
readings a little beyond the 100 mark without having to move 
phe potentiometer coil switch, and the scale is extended to 105 
admit of this. The other scale gives the values of the Clark 


cell at different temperatures. In its latest form the instru- 


that a left and right hand screw plate be carried on the tower 
wagon and a few sleeves. On arrival at the scene of the break 
a thread can be screwed on the broken trolley wire ends—right 
and left respectively—and the sleeve then screwed home by 
means of the squares provided anc a spanner, the squares being 
left on the sides in order that the free running ot the trolley 
wheel on шеша side will not une iene with. If desired, 


L&F ЧЯМО TAHREAC [MIGHT НАМО THREAD. 


Sleeve ог Muff for Repairing Broken Trolley Wires. 


solder may be run into the interior of the sle ve, through the 
small hole shown in this illustration. Thes» sleeves can be 
cheaply made and sold by the dozen. Their use, it is claimed, 
ensures great economy, as they obviate the necessity of cutting 


oft the wire at each side of the break and scrapping these odd 


lengths. 
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DEPRECIATION ON TRAMWAYS. 


In his annual report to the Bolton Council the borough 
engineer, Mr. E. Ll. Morgan, gives two special reports as 
submitted to the Tramways Committee, one on the 
“relaying, etc., of track," the other on “depreciation of 
track.” The latter is given complete in another part of 
this issue, and presente some very interesting reading. 
Whatever may be the merits or demerite of municipal 
socialism, there is one feature of municipal work that 
stands out in complete and satisfactory contrast as against 
similar work done by companies. 16 is that all infor- 
mation relating to it is fortheoming, and generally the 
responsible officials are more anxious than otherwise to have 
the results of their labours made public and criticised by 
experts. Exceptions to this state of things only prove 
the rule. It is the great publicity given to municipal 
work that really keeps professional men acquainted with 
the most recent developments in that class of work. 
Broadly speaking, tramways are constructed, maintained, 
and worked under one or other of three systems. In the 
first, the municipality does everything; in the second, 
private enterprise does everything ; and in the third, the 
municipality construct and maintain, but leases to a com- 
pany for the working. In any discussion on depreciation 
it is only necessary to consider and compare the first and 
second of these methods. A municipality raises ita capital 
upon the security of the rates at an interest of, say, 5 or 
4 per cent., under the proviso that the whole capital is paid 
off within a certain number of years—this number varying 
according to the class of work to be done. The underlying 
idea in this case is that the work, of whatever class it may 
be, deteriorates from the moment of its being finished, and 
dies a natural death at the end of the period for which 
the loan was contracted, having a capital value at any 
moment during that period equal to the amount of loan 
outstanding at that moment. It is, however, a well-known 
fact that what we may term the loan period is generally 
assessed at too low a figure; hence that the undertaking is 
generally at any particular time of somewhat greater value 
than the capital value at which it stands in the accounts. 
For the purposes of argument, it may be assumed that, 
calculating interest upon the loan at the rate of 6 per cent., 
the amount so reckoned will suffice to pay both interest and 
annual repayment of loan obtained. Thus we may look upon 
this part of the question as meaning that a municipality has 
no power to obtain money at а lesser rate than 6 per cent. 
It is a fact that interest and repayment are both com- 
pulsory, and that the annual burden upon the loan during 
the time it exists is as above stated. Theoretically, the 
undertaking and the capital cease to exist at the same 
time, leaving things as they were in the beginning ; 
practically, it is quite different. In tramway work the 
undertaking has to be kept efficient, and the maintenance 
is paid for either out of revenue or by additions to 
capital. So far as things have gone at present, 
the maintenance is out of revenue. Now turn to 
the company. It raises its capital on the credit 
of its promoters and the hope the investing public 
have of a fair return, or the hope that a specu- 
lating public has of getting out at a good profit 
before evil days come. Anyhow, assume the capital is 
raised. The amount is constant, and not a diminishing 
one. The interest paid may be anything or nothing, 
depending upon the success of the undertaking. There 
is and can be no compulsory minimum of interest, because 
there is nothing to fall back upon in the case of non- 
success Unless, therefore, the undertaking prove a 
success in the case of a company, the capital may prove 
a total or a partial loss. The maintenance charges may 
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be dealt with in a similar way in both cases that is, out 


of revenue or by addition to capital. Further, in the case 
of a company, depreciation depends largely upon success. | 


There is апа сап be no similar compulsory depreciation, 
as with a municipality, for in the latter case repayment 
of capital is compulsory depreciation. The question as to 
the exact amount of depreciation for electrical tramway rails 
can only as yet be answered by an estimate, as insufficient 
time has passed to enable any trustworthy facts as to life 
to be ascertained. Mr. Morgan estimates an average life 
of twelve years, and caleulates on a depreciation of track 
of 8 per cent. The interest must be added to this when 
the total annual payment is to be ascertained, which 
would under these conditions be far more than generally 
paid, and it is extremely doubtful if this rate of depreeiation 
would be acceptable to any private company. It will be 
seen that the depreciation suggested by Mr. Morgan is 
well on the safe side in that the initial cost per mile is 
£6,050, while after relaying the cost would stand about 
£5,700, less the value of the old material. In the last 
paragraph in the report it is estimated that the original 
capital would be reduced from £6,050 per mile to £3,500 per 
mile of track. If, after relaying, the track is as good as 
originally, why the necessity for so large au expenditure? 
From а business point of view, if you have a tramway 
equally good at the end of twelve yeara as at the 
beginning, should not the capital amount stand at the 
same figure! This, of course, assumes that tramways are 
more or less a permanent necessity. If, however, they are 
looked upon as temporary in character, the large rate 
of depreciation is warranted in order that the munici- 
pality may have no heavy capital charges to meet 
when tramways are superseded. After the relaying the 
total liability per mile would be only a thousand pounds, 
assuming the credit side to stand аз before. If the 
interest upon the amount obtained through this heavy 
depreciation is taken into account, it will be seen that 
practically a tramway equal to new would be obtained 
with no capital charge at the end of this period of twelve 
years; hence we imagine that to ask an undertaking to 
ineur so heavy a depreciation, though sound finance, means 
increased charges to the user during the earlier years of 
the undertaking, and provision for posterity which will not 
be duly appreciated. 


REVIEWS. 


Britannica, Vol. XXIX. Published by Adam and 
Charles Black, Edinburgh and London, and the Tins, Printing 
House-aquare, London, Èo. 

The conception of the value of these additional volumes 
of the ‘Encyclopedia Britannica” increases with the 
publication of each successive volume. Far and awa 
beyond compare as to utility are the various articles deal- 
ing with geography, trade, and politics. The mass of 
statistical information that is crammed into the short space 
devoted to such towns as Glasgow, to countries as India, 
Hun (if we may term this a country), or Japan, or 
islands as Java, brings forcibly before the careful reader 
the exact position in the world of economics, trade, and 
politics that such places hold. Take India as an example of 
the comprehensively condensed treatment. There is hardly 
a question an educated man would want to know but is 
easily answered by a reference to the few pages devoted to it; 
be it population, oceupation, or what not, we find at once in 
the tabular statements an answer. So it is as regards 
crops and acreage devoted to particular crops, to railways, 
te industrial occupations, to imports, exports, revenue, 
expenditure, and even the tonnage and flag of the vessels 
clearing for foreign countries One or two of the more 
technical articles are weak, the weakest being, perhaps, 
that on “Hygiene.” The author of this had a great 


opportunity, but, we think, has missed it. He ought to 
know that ozonation of water for purification purposes 
was long ago shown in operation in this country. What 
we looked for was not a list of names and experiments, 
but a discussion of principles. The article on Iron and 
Steel" is far better; indeed, it is the most complete and 
succinct on the progress of the past 20 years that we have 
read; and we may here take the opportunity of saying 
that, although outstripped in the production of pig iron 
by the States and Germany, the progress into the con- 
stitution of iron and steel is largely due to the labours 
of British ironmasters and men of science. Bell, Roberte- 
Austen, Stead, Hadfield, and half a score of other names 
are those of pioneers, and not of followers, and it is to 
the labours of such men in the micrographic examination 
of iron and steel and alloys that the world’s knowledge of 
the subject has progressed so rapidly. As a source of refer- 
ence these volumes are unsurpassed. 


Merck's Index. By E. MERCK. 
edition, October, 1902. 

To all familiar with this useful catalogue—almost a 
pharmacopsia іп itself—the event of this second edition, 
which contains the latest information up to the end of 
July, 1902, will be most welcome, as the first edition has 
long been out of print. Started in the first instance to 

ive the public (more especially doctors, chemists, and 

ealers in medical preparations) an idea of many thousand 
i rp and appliances manufactured by E. Merck, it 

as developed into the most complete and concise book of 
reference on aniline and tar preparations and on ents, 
etc, for analyses and microscopic experiments. h 
preparation is described, and dose and method of applica- 
tion is given. The list contains also such accessories as 
filter papers, coloured fluid for microscopic use, etc., and 
еи of minerals and precious stones for technical 
schools. 


Ed. Roether, Darmstadt. Second 


THE USE OF ELECTRICITY IN IRON AND STEEL 
: WORKS.* 
BY F. KYLBERG, BENRATH, NEAR DUSSELDORF. 


(Continued from page 443.) 

Patent Electrically- Driven Pig-Iron Casting Machine (Fig. 5). 
The peiron casting machine represented in tho illustration 
is of an entirely novel type of construction. The chief 
advantage consists in cooling the mould: by causing them 
to pass through two water channels. By means ot this 
arrangement the machine is considerably shortened and 
occupies much lesa space as compared with other similar 
machines, a point of great importance for ironworks which 
have only a limited space at their disposal. A further 
advantage is that on account of the short travelling band 
less power is required for driving the machine. The 
eapacity of the machine is very great, amounting to about 
60 tons per bour. At each end of the chains conveying 
bun moulds is arranged an electric motor of 25 h.p. for 

ving. 

An 8 glectrically-Driven Tilting Arrangement for Mixers, 
Open-Hearth Furnaces, and Converters (Fig. 6).—For this 
purpose also electric power can be suitably applied. The 

ge heavy pig-iron mixers were hitherto operated by 
means of one or two hydraulic cylinders, an arrangement 
that can now be replaced by a combination of levers which 
receive their motion direct from a motor and crank. The 
motor is placed as far as possible from the mixer, so that 
in pouring in the molten metal the risk of injury by the 
splashing of the metal is avoided, and it is not too much 
expoded to the excessive heat. The tilting of an open- 
hearth furnace could be effected in the same manner as 
that shown in Fig. 6. As regards the arrangement of 
motors for tilting the converter, this is in accordance with 
the details previously given in the case of the mixer, and 
the power is transmitted by means of spur wheel and 
worm gearing. The power necessary for tipping the mixer 
or for tilting the open-hearth furnace amounts to about 


Paper read before the Iron and Steel Institute at Düsseldorf. 
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7 h.p, and the time required for the performance of the | with regard to screw cranes were removed on observing the 


operation is not more than balf a minute. 


ver ter, on the other hand, since the contents of this must 


For the con- | smoothness and precision with which they worked. 


Electric Adjuster for Ingot Cars.—In most of the 


also be lifted, the requisite power is about 60 h.p., and the American open-hearth steelworks, the method has now for 


time 1n this case is about one minute. 


several years been followed of pouring the metal direct 


Standard Screw Casting Crane (Fig. 7).—In the crane ' into the ingot moulds when standing on small cars. By 
shown in Fig. 7, the customary chains or wire ropes for , this plan the whole of the time and labour in the casting 
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hoisting the casting ladle are replaced by screwed spindles. 
Notwithstanding the fact that this arrangement was at 
first looked upon with disfavour, it has been found that 
these electrically -driven spindles have proved most 
successful. The advantage as compared with rope or 
chain gearing is exhibited in the increased precision in 


handling the crane, and in the comparatively small amount 
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Fic. 5.— Pig Iron Casting Machine, 
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pit is saved. At the Differdingen works also this system 
was introduced some years ago, and is working with signal 
success. 

The charge from the open-hearth steel furnace is tapped 
direct into a casting ladle, and is conveyed to a platform 
at one end of the casting shed. Here the steel is poured 
into the ingot moulds mounted on the cars, which latter 
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Fic. 6.— Heated Pig Iron Mixer, with Electric Tilting Arrangement. 


of wear and tear, in spite of the rough - and ready work to 


which it is exposed in the converter shed. It is only 
after a long period of time that the phosphor-bronze nuts 
require to be changed and be replaced by new ones. 
The screwed spindles are protected against dust by means 
of telescoping sheet-iron cases. The author has seen 


various cranes of this type at work in German iron 
works, and all doubts which he formerly entertained | Means of (1) Klectrically-Driven Stripping Cranes; (2) Com- 


are drawn forward one by one upon a traek alongside of 
the casting platform. In order to adjust the ingot cars 
without moving the crane, an electric adjusting gear for 
pulling forward the cars is provided, and ап arrangement 
of this description was constructed for the Differdingen 
works by the Benrath Engineering Company. 

The Further Process of Handling Ingots in Steelworks by 
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| | ELECTRICALLY-DRIVEN CASTING CRANE 
iwi OF 30 TONS CAPACITY 


Ета. 8.—Combined Pit and Stripping Crane. 


bined Soaking Pit und Stripping Cranes: (3) Soaking Pit Cranes | method of the direct casting of ingots upon cars, the ingot 
(Fig. 8). As a necessary adjunct to the above-mentioned | stripper plays an important part. Such machines, of 
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TABLE A.—STANDARD MINE LOCOMOTIVES. 


8 : (-— ——— ——-Power of the engine ~ ———————— Dimensions — — © 
HH 5 7 Я 8-5 a8 gg 5 asa | Swe FEE 
eb фа 9 А M р 
s3 iii me 3| d | Puis bo Hi P | BEE IH 
oS om 7 o Ф m d S & . + о . 
4 e 34 Th Tr. SS | E8 288 | tse 2 0 5 
B5 2 8 8 = 6-2 95 zl gis | MES $ 8 8 . N 
82 : MEME 637 52 “| 5°% | к 
Мт. Kg. Km. per hour. Tons. Mm. Mm. Mm. M. a. Kg. 
425 1 10 250 8 2⁵ 700 2.500 1,000 1,250 2,500 
425 1 15 250 12 2.25 700 2.500 1,000 1,250 3,000 
600 2 25 900 | 9 5060 | 1,000 4,000 1,250 1,500 6,000 
600 2 25 1,200 4-5 100-120 1, 000 4,000 1,250 1,500 9,000 
700 2 30 1.200 6 100.120 1.0 0 4, 000 1,250 1, 500 12,000 
100 2 45 1.500 7 120-150 1,200 4.020 1,250 1,500 14,000 
700 2 60 , 2,000 7 150.200 1,200 4,500 1,800 1,500 16,000 
700 2 "Ib 2,000 | 9 150.200 1.200 | 4,500 1,800 1,500 18,000 
700 2 90 2,500 9 200-250 1500 ' 5,00 1.800 1,600 20,000 
1,000 2 110 2,500 | 1 200.250 1,500 5,000 2,000 1,600 22,000 
1,000 2 150 3,000 | 12 250-300 | 1,850 5,300 2,000 1,800 25,000 
STANDARD SHUNTING LOCOMOTIVES. 
1,000 2 30 600 . 10-12 | 60-70 1,800 4,500 | 2,000 | 2,760 7,000 
1,000 ` 2 45 1,000 1012 100.120 1,800 4.500 2.000 2,750 9,000 
1,435 2 60 1.200 12.15 120.150 2,00 4,700 2,300 3,000 12,000 
1,435 2 7 1,200 15-16 120-150 2000 | 470 2.300 3.000 12,500 
1,435 2 90 1.500 15.16 150-180 2,000 ' 4,700 2.500 3,000 13,500 
1,435 2 | 110 1,750 15-16 175-210 2,000 4,700 2,500 3,200 15,000 
1,435 2 150 2.000 16-18 200-240 2,200 4,900 2,500 3,200 17,000 
1,435 2 200 2,000 20 24 200-240 2 200 4.900 2,500 5,500 19,000 
1,455 2 400 5,060 50 500-550 2,500 | 5 000 2,75) 5,400 25,000 


| | 


various design, were first constructed by the practical 
Americans. In the later types, eleotricity as the driving 
medium has replaced hydraulic power. The difficulties 
which had to be overcome in order to adapt electricity to 
this purpose lay in the fact that the pressure to be 
exerted is very considerable in order to force out the hot 
ingot from the ingot mould. By the employment of 
screwed spindles the problem was at length solved, and 
there are now several such ingot strippers with screwed 
spindles in active operation. Fig. 8 represents an ingot 
stripper as constructed by the Benrath Raginesting Com- 
pany. The ordinary electrically-driven ingot stripper 
only draws the mould from off the ingot, and afterwards 
places the empty mould upon another car provided for 
the purpose in the neighbourhood. Fig. 8, on the other 
hand, represents an entirely new kind of construction, 
which is better adapted for production on a small scalo. 
This is & combination of a stripper and soaking-pit crane, 
by means of which it is possible first to strip off the 
mould and afterwards to pick up the ingots with the 
same tongs and convey them to the soaking pits. After 
reheating they are extracted and carried by the same 
crane to the live rollers. Ап electrically-driven soaking- 
pit crane with automatic gripping tongs, with the raising 
and lowering of the ingots effected by means of a screwed 
spindle, and one operator only necessary for the service 
of the erano and manipulation of the tongs, has been in 
operation for several years at the Differdingen works, and 
from the time that it was first put into operation has 
worked admirably, dealing with the entire production of 
ingots made at these works. In this connection might be 
mentioned the well-known charging machine for open- 
hearth and horizontal reheating furnaces, by means of 
which considerable economy in power is secured, as well 
as in increased efficiency of the steelworks. These 
machines also bear further testimony to the advantage of 
applying electricity as a source of power in the steel-making 
industry. 

Electrical Appliance for Lifting the Souking-Pit Covers.- — 
Among the more recent electrical appliances for iron and 
steel works may be mentioned the lever combination for 
raising the lids of soaking pits. By the adoption of this 
arrangement hydraulic cylinders, which are ordinarily used 
to pick up and carry away the covers of these pits, can be 
dispensed with. he apparatus is constructed to span 
one to three rows of soaking pits, and is able to serve a 
very large number of these. 

Live ller-Driving Gear.—In the general construction 
of electric driving gear for live rollers, as usually carried 
out, two motors are used for the heavier roller trains for 
ingots or for long transporting trains of rollers. In other 


cases a simple driving gear with one motor is employed 
for standard roller trains of lighter construction. These 
trains of rollers are so well known that to describe them 
in detail here would be superfluous. It is only necessary 
to remark that this method of driving them is greatly 
superior to the ordinary methods of steam driving. It 
has unfortunately been impossible to give diagrams and 
other data in connection with these electric roller-driving 
gears on account of the shortness of time available, but 
the author hopes on a future occasion to be able to give 


fuller details. 
(To be continued. ) 


ST. HELENS ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account of 
the above Corporation electricity works for the year ended 
March 31, 1902, together with statement of electricity 
generated, sold, ete. : 


Dr. REVENUE ACCOUNT. £ s.d. 
Generation of electricity ........................... eee 5,058 14 5 
Distribution of electricity 1,247 11 O0 
Rents, rates, and taxes ............................. e 415 12 9 
Management expenses . 1,521 15 0 
rss. ss НЕ уН 44 5 
Interest on loans and dividends ............ ........... N 3,290 14 0 
Bad debts and superannustion fund ........................ 816 3 
5 of loans and stock ............ ................ 3,516 0 7 
Balance profit kA t nk 260 11 1 

£13,162 1 4 

Cr. £ s.d. 
Sale of current per meteeuur! p rmõ 4,550 010 
Working chargo for tramway current 4,070 5 1 
Standing charge for tramway current ........................ 2,820 0 0 
Public lighting. оон оа оао ЫНАА УЫЗ 209 6 1 
Reut—St. Helens Tramway Company's overhead equip- 

ment ..... macro c crm . . 2165 7 3 
Fitting ACCOUNT. 1.1 ß на tations a ge we 28 5 5 
Mtoe, E 16 6 3 
Public lamps—repairs, ete ..................... 40 16 0 
Interest—purchase of plant ................. ... ............. 120 12 0 
Nette ß 121 6 5 

£13,162 1 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Units generated гаа Ih PR 3 1,480,786 
1 10 FFF 827,837 
' Private lighting... 211,784 
Units gold | Mover Es F ita 1,257,965 
Public lighting. 55,053 
Used on . 58, 
Total accounted fo HHH emet 1.578, 768 


Efficiency, 93 per cent. 
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COMPANIES’ MEETINGS AND REPORTS. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


An 5 meeting of the shareholders in this Coni- 
peny was held on Wednesday at the Cannon-street Hotel, E.O., for 
the purpose of confirming the resolutions passed on the Oth ult., 
making certain alterations in the articles of association, and submittin 
в resolution authorising the Board ''to create and issue, subject an 
in addition to the issue of £250,000 44 per cent. first mortgage deben- 
tures of the Company, further debentures for securing the payment ot 
the principal sum of £220,000, and to apply the same, or ап 
thereof, to purchasing shares in the capital of the Vancouver Power 
Compeny, Limited, or in any manner the directors may consider 
eonducive to the prosperity of the Company." 
Mr. R. M. Horne-Payne presided, and in 


regard to the special 
resolution explained that it was practically the same as that 


sed on 


April 24 last, the only difference being that that authorised the Board | formulm shou 


to lend the money to the Vancouver Company, while the present 
resolution was for authority to purchase the shares of the company. 
The Board had decided that the latter was the more convenient method 
of financing the water-power scheme. 

Mr. G. P. Norten seconded the resolutions, which were agreed to. 


DICK, KERR. 
The ordinary meeting of the shareholders in this Company was held 


in London on Monday, when the report of the directors, given in | 522. 


our last issue, was submitted for approval. The Press was not 
admitted. 


dw»v 
NEW COMPANIES REGISTERED. 


Weodhouse and Mitchell, Linaited.—Capital, £30,000. Objects: 
to t&ke over and carry on the business of Woodhouse and Mitchell, 
and to carry on the business of mechanical, electrical, and general 
engineers, etc. 


Atmospheric Electrical Purification Company, Limited.— 
Oapital, £16,000. Objects: to acquire a license to manufacture, sell, 
and use, exolusively in Lancashire, all apparatus necessary to carry 
into effect patent No. 17,805, of 1901, for improvements in the purifi- 
cation of air; to adopt an agreement with Colonel J. Harris and 
8. E. Ede ; and to carry on the business of an electric company, eto. 


Alpha Motoroar and Cycle Works (1902) Limited.— Capital, 
£50,000. Objects: to acquire and amalgamate the businesses of the 
A. B. Cycle Company, Limited, of 59-60, Chancery-lane, W.C., and 
the Alpha Company, Limited, Birmingham, and to carry on the 
business of builders of and dealers in cycles, automobiles, autocara, 
sks and vehicles, whether propelled by clectricity or other 
modes, etc. 


APPOINTMENTS VACANT. 


Shift Engineer, Canterbury, 30s. per week, Oct. 6. 


Junior Assistant Engineer, Hanley Town Council, £100 per 
annum, Oct. 10. 


Shift Engineer, Southport Corporation electricity works, 45s рег 
week, Oct. 7. See advertisement. 


Gentleman, to act as дерді manage: in the electrical trade, must 
be thoroughly conversant with the trade generally See advertisement. 


Chief Assistant Engineer, West Bromwich Corporation Electric 
Light and Power Department. £2. 5s. per week, Oct. 13. See 
advertisement. 

Improver, Walsall Corporation Electricity Department, 19s. per 
week. Particulars from Mr. A. Wyllie, borough electrical engineer, 
Wolverhampton-street, Walsall. 


Demonstrator and Assistant Lecturer in the electrical engi- 
neering department of the Heriot-Watt College, Edinburgh, £100 per 
annum, Oct. 4. Sve advertisement. 

Switehboard Attendants, Eccles Corporation Electricity Works, 
£62 per annum, Sept. 31. Particulars may be obtained fiom the 
Town Olerk, Town Hall, Eccles. Kendal, Oct. 4. 


FORTHCOMING EVENTS. 


The following fixtures for meetings have been made : 
Municipal and County Engineers.—District meetings. 
Oct. 11, Aldershot. Eastern: Oct. 18, King's Lynn. 
Municipal Officers' Association. —District meetings at Birmingham, 
Liverpool, and Newcastle are being arranged. 
Sanitary Inspectors  Association.—Oct. 4, 6 p.m., Holborn 
Restaurant, annual meeting. 


Home : 


QUESTIONS AND ANSWERS. 
М thou hast knowledge, let others light their eandie at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 


part | to any questions should be sent within 10 days after the 


uestion has appeared. We would call the attention of 
ose sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
fi be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


521. Is there any economical way of disposing short lengths of 
сеи for aro lamps from a large system of public arc lamps t— 
UBE. | 


An engineering works building a large extension some distance 
from existing steam generating plant is installing a 100-kw. 
steam dynamo for driving motors in new shops and lighting both 
new and old shope. Supply company is to be used as а stand-by 
for Sunday and boliday work. Continuous current on three-wire 
0 at 205 and 410 volts is the system used. Describe how 
п is may best be accomplished, giving diagram of connections.— 
. À. M. 
ANSWERS. 

Question No. 514.—Some sawmills (rivor power) are havin 
electric light installation extended. At present one dynamo 
(compound), driven from the main shafting, is used. As the 
te varies about 10 per cent. indifferent results have been 
obtained. Oould a constant voltage be obtained ly using a 
battery of accumulators in conjunction with the same or larger 
shunt-wound dynamo ?—L. D. 


Answer іо No. 514 (awarded 78. 6d.).—The question is 
rather indefinite, and it is not clear whether the dynamo is 
to be usec only to charge the battery or if it is desired to 
supply the lights from the dynamo and battery at the same 
time. This latter scheme would not be completely satis- 
factory. Suppose that the E.M.F. of the circuit is 100 
volts, then to charge cells to give this tension on discharge 
a charging current of 135 volts would be required. If, in 
accordance with this scheme, a battery, were installed, what 
would occur in practice is this: In the first place the 
battery would not have to be protected by means of any 
automatic device, во that there would always be a closed 
circuit between the dynamo and battery. Now assume 
that the normal machine of the dynamo is 1,000 revolutions 
per minute, then the speed actually may be anything 
between 900 and 1,100 revolutions per minute. At the 
lower speeds the battery will assist to drive the dynamo as 
а motor, and so help to increase its speed; at the higher 
speeds the battery will be charged, and as the voltage will 
be in many cases much higher than that required for 
charging purposes there will be a large rush of current into 
the cells, and the dynamo will be overloaded, and so will 
tend to slow down. In this way the battery will tend to 
gue a more constant voltage, but the E.M.F. will be far 
rom steady, and the wear and tear of the battery will be 
so great that no firm of manufacturers would undertake its 
maintenance on these conditions, as in аа it wil be 
found that at one time it will be charged with too high a 
current, while at others it will be completely discharged. 
The result will be that buckling will arise, and the paste 
drop out, во that we may state that this method will not 
give satisfactory results, and will be expensive to maintain. 

A second method of using accumulators is perfectly 
feasible, and will give good results. The lighting will only 
be required during the dark hours If, then, a battery be 
installed, protected by some suitable automatic cut-out and 
cut-in switch, such as the Neville, the battery could be 
charged in the daytime and discharged at night. This 
means that the whole of the lighting would be off the 
battory, but as the cells would not be subjected to the rough 
treatment described above they would last, and give a fair 


their 


Society of Engineers. Oct. 8, ‘‘The Hennebique System of | return for the capital spent on them. The fluctuations in 


Concrete Construction," by Mr. A. R. Galbraith. 


the speed would not affect the battery, especially if it be 
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convenient to alter the shunt resistance when the speed 
attains its highest limits, as any back rush of the current 
on the dynamo would be prevented by the automatic 
switch. In both the above cases the dynamo should be 
altered to have a shunt winding in place of the present 
compound winding. . 

There is yet а third method which will give admirable 
results. This is to control the E.M.F. by means of a suit- 
able governor. Many years ago Messrs. W. T. Goolden 
and Co. put а voltage regulator on the market. This is 
rarely, if ever, seen nowadays, but yet the writer has 
obtained very good results with it. The regulator consists 
of an external shunt resistance electrically controlled. The 
lever of the step-switch is actuated by means of a solenoid 
energised by a current supplied from the dynamo. If, 
then, the E.M.F. rises owing to an increase in the speed, 
the solenoid immediately and automatically increases the 
amount of the shunt resistance, and so reduces the excita- 
tion. If the E.M.F. drops the opposite results are effected. 

In place of adopting means to secure а constant voltage, 
would it not be advisable to put down а turbine governor 
во ав to maintain constant turning of the shaft 1M. 


Answer to No. 514 (awarded 7s. 6d.).—The use of а 
battery in parallel with a shunt-wound dynamo would 
certainly give greatly improved voltage regulation, and is 
probably the best way out of the difficulty. The battery 
for this purpose need only have a charge and discharge 
current capacity equal to about one quarter of the maximum 
lighting current. The ampere hour capacity can also be 
quite small, as the battery will be alternately charged and 
discharged for short intervals of time only. A charge and 
discharge switch will have to be provided, so that the 
number of cells in use can be altered by hand according to 
the state of charge they arein. It will also be necessary 
to provide some means of raising the dynamo voltage by 
some 25 or 30 per cent. in order to fully charge the cells. 
This can be either be done by raising the speed of the 
main dynamo for a certain. number of hours during the 
daytime, or else by providing a small belt-driven or motor- 
driven booster to be used in series with the main generator. 

There is another method of ensuring a fairly steady 
supply voltage in spite of large variations in the main 


Fie. 1. 


generator voltage. It is sometimes employed in connec- 
tion with traction mains from which lighting is to be 
carried out simultaneously. It consists in passing all the 
lighting current through з motor generator, and it 18 
probably cheaper than the battery method, considering the 
expenses for maintenance and repair, in spite of the size 
of the motor generator. The motor should be shunt 
wound, and directly coupled to & compound-wound gene- 
rator. The field magnets of the motor should be working 
in а quite unsaturated state, whilst those of the dynamo 
should be fairly saturated. Both armatures may be wound 
alike, and the dynamo should give the correct lighting volta 
when runing at the normal speed. Should the main gene- 
rator volts rise above the normal, the motor speed will hardly 
increase at all, for the tendency to speed up, due to the 
higher volts on the armature, will be almost entirely 
counteracted by the strengthened field due to the increased 
volts across the shunt. Should the main generator volts 
fall the reversed action takes place, and the speed of the 
motor still remains practically unchanged. In this way 
the lighting voltage obtained from the dynamo side of the 
motor-generator remains practically constant. 

Sometimes the steadying effect of the motor-generator is 
heightened by connecting terminals of like sign on motor 
and dynamo together through an auxiliary exciting 
winding on the dynamo field (Fig. 1). In this case, the 
dynamo part of the motor-generator would be wound to 


give the correct lighting voltage as a plain compound 
dynamo when running at the normal speed, the motor 
and dynamo voltages being then alike, and no current 
passing through the auxiliary winding. 
on the motor rise a current will pass through the auxiliary 
winding in such a direction as to slightly weaken the 
dynamo field and so compensate for any slight increase in 
motor speed. 
reversed when the main generator volts fall—a current 
then passing back through the auxiliary winding from the 
dynamo side to the motor side. The amount of the current 
passing through the auxiliary winding for a given rise or 
fall in main generator voltage depends entirely on the 
resistance of the winding, and can be readily controlled by 
means of a small regulating resistance.—Q. 


Should the volte 


The effect of the auxiliary winding is 


Answer to No. 514 (awarded 58.).— The problem put 


forward by this question is rather complicated, and one 
is chary of touching it. 
doubt the unsteady governing of the turbine. 
of such apparatus are reputedly rather slow, but under 
normal conditions some are to be obtained which will act 
within narrower limits than those stated. As it is, a 
scheme must be evolved which will serve as a spring 
buffer or dashpot for the governor, and which will confine 
the voltage variations within the desired limits. But even 
here choice is limited to those methods of regulation 
whose operation is dependent on the variations of voltage, 
as distinguished from current variations. 
“Highfield” method of reversible boosters lends itself 
best to the solution of the problem. The accompanying 
diagram shows the general arrangement of the connections. 
All measuring an 
omitted, but these can be easily inserted according to 
requirements. 


The root of the evil is without 
Governors 


Probably the 


recording instruments have been 


+805 BAR 


-over 1 
Sm rem. 


. 


Hilt ~ 


The following is an explanation of the diagram: G is 
the main generator, preferably shunt wound, connected to 
the positive and negative ‘bus bars through the usual 
switches and instruments. M, B, E are respectively a 
motor, booster, and exciter, mounted on one baseplate 
and coupled together on one shaft. The motor is shunt 
wound, and driven from the 'bus bars. The booster is of 
special design, and separately excited from the exciter. Its 
field magnets are laminated, and wound with a fine coil 
80 proportioned in its convolutions and resistance that the 
armature will give, when run at constant speed, an E.M.F. 
corresponding to that across the ends of the exciting coil. 
The armature is connected, through a change-over switch, 
at one end to the positive 'bus bar and at the other to the 
positive of the battery. The other terminals of the switch 
are connected together, so that when the switch is thrown 
over the battery feeds direct on to the bus bars. The 
exeiter is an ordinary small generator, designed to give 
the same normal voltage as the main generator and the 
necessary exciting current. Its armature is connected 
direct on the one side and through the booster field coil on 
the other to the battery. А double-pole switch and a field 
breaking switch are shown on the diagram. 

The operation of the combination depends practically 
upon the differences in voltage at the battery and exciter 
terminals. If these be equal then no current passes 
between them, hence the booster field is not excited and 
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the booster is inoperative. This is the normal condition. 
Should the battery voltage be higher than that of the 
exciter, then a current will pass through the booster field 
coil proportional to the difference of the pressures, and the 
booster will give a pressure at its armature terminals corre- 
sponding thereto. Similarly, if the exciter pressure be 
higher a current passes, and the booster gives a correspond- 
ing pressure but in the reverse direction. Thus, whilst 
the main generator runs at normal voltage the battery 
pressure at the 'bus bars will be kept practically constant 
quite automatically. If the generator pressure rises 
abnormally, charging of the battery will begin and the 
booster will then run as a motor, whilst the exciter will 
act as a generator and give current to the battery, whereb 
the load on the generator will increase and its voltage will 
fall again. If the battery pressure be abnormally high, 
it will begin discharging through the booster, which will 
be motored, and the motor will now act as a generator and 
return energy to the bus bars, thus relieving the 
generator, whose voltage will rise again until balance is 
attained. | 

If in the case in question it is proposed to extend the 
electric lighting beyond the capacity of the existing gene- 
rator, it would be economical to put in instead а battery 
of the required size working on this method. Satisfaction 
is almost sure to be secured with moderate care and atten- 
tion, and many unlooked-for advantages would probably be 
discovered.— ALPHA. 


Answer to No. 514 (awarded 5s.).—Although, as 
suggested in the question, a battery of accumulators 
would greatly mend matters, many engineers, particularly 
those who have had experience in this direction, would be 
very chary in recommending such a combination. The 
expense would be considerable, and unless the plant had 
very careful supervision the result would be anything but 
satisfactory. Perhaps the best and cheapest method would 
be for “L. D. W.“ to use a shunt-wound dynamo aud а 
series of liquid resistances. These should be sufficiently 
large to carry the full current, and consist of plain 
] plates in a solution of dilute sulphuric acid. 
Each of these would give a back E.M.F. of two 
volts. If the normal voltage is 110, and speed varies 
10 per cent., six of these couples would be required. 
The regulating switch if connected across the brushes 
would then cut the couples out and in as the speed of 
dynamo, and consequently its E. M. F., varied. Although 
this arrangement gives a difference of two volts per step 
in practice it works very well. Thedynamo must be driven 
so that at its lowest speed, with all couples cut out, the 
E. M. F. is at the normal figure. Then as the volte increase 
couples will come into action and keep an approximately 
equal potential at lamps.—M. M. | 


Answer to No. 514 (алритйе@ 5s.).—There is no satisfactory 
rough-and-ready way of obtaining a constant E.M.F. under 
the conditions named in this question, as it may be assumed 
that the E. M. F. of the dynamo would vary with its speed 
while this was anything near the normal rate. By far the 
best thing to do would be to put in a separate engine to 
drive the dynamo only, and then first-class results might 
easily be obtained. Probably the installation consists of 
arc and incandescent lamps, and if so, a considerable current 
would be wanted, and the cost of an accumulator would be 
great when the necessary fittings and the annual charge for 
maintenance have to be faced. and, further, it must be 
remembered that a shunt-wound dynamo is all but abso- 
lutely necessary for charging accumulators, especially when 
the speed cannot be maintained constant. If the present 
dynamo is large enough for the new work in contemplation, 
it might be retained with all its special advantages belong- 
ing to its compound winding, and an accumulator would 
not be necessary ; therefore, the cost of the new engine 
would be about set off by the saving of the cost of the 
accumulator. But if, on the other Таш, а new dynamo 
must be had, and it would be desirable to drive it from 
the main shafting with its variation of 10 per cent. in 
speed, then I should certainly advise а shunt-wound 
dynamo with an adjustable resistance and switch inserted 
in ite field coils circuit. This would enable the engine 
driver to maintain a fairly constant E.M.F., but hardly 
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good enough for office lighting. Personal attention to 
this adjustment would be necessary, as no satisfactory 
automatic device has yet been put on the market for 
maintaining constant E.M.F. on а shunt-wound dynamo 
with varying speed. The office lamps might be fed from 
an accumulator, but we must bear in mind that arc lampe 
and shunt-wound dynamos do not make the best combina- 
tion—not во good аза compound-wound machine. If water 
power is available and no steam is used, then a turbine 
would not cost much, and being used only for the dynamo, 
it would give most satisfactory results; and as in the case 
of the independent steam-engine recommended above, no 
accumulator would be wanted. This would be ideal for 

cheapness and efficiency.—F. G. A. 

Question №. 515.—T wo two-phase similar machines in parallel are 
supplying 50 amperes each phase external load, and they share 
the load equally on one phase, but one machine takes 28 amperes 
and the other 22 amperes on the second phase. Why is this! 

Best Answer to No. 515 (awarded 10s.).—It will most 
likely be found that the windings on these two-phase 
machines are not quite symmetrical, or else perhaps that 
the magnetic circuits are not symmetrical, so that the 
voltage given on the one-phase is not equal to that on the 
other. R L.” could try if this is the cause by ascertain- 
ing the то on each winding of each machine on differens 
loads. Another means of ascertaining if this is the reason 
for the want of balance, would be to alter the excitation of 
one machine when it is running in parallel with the other, 
and see if this transfers the out-of-balance current from one 
phase to the other. It must be remembered that a two- 
phase alternator is not unlike two single-phase machines 
coupled on the same shaft, and it does not follow that 
each of the circuits is symmetrical because they have 
apparently the same dimensions. If desired, а compensating 
transformer with only a few turns could be used to prevent 

the out-of-balance effect complained of.—P. T. 


Answer to No. 515 (awarded 5s.).— This unequal loading 
points to a slight difference in voltage—probably not 
more than 1 per cent. of the terminal voltage—existing 
between these particular phases. Such a difference might 
be set up in several ways. It may be inherent in the 
machine due to a turn or two, too few having been put on 
one of the armature coils by mistake; or 16 may be due 
to the short-circuiting or partial short-circuiting of some 
of the turns. Such defects can be readily discovered 
by measuring the volts across each coil of the faulty 
phases when the machines are running on open 
circuit. Should all these coil voltages be found to 
be practically alike, it is likely that the fault lies 
in the connections to the switchboard. If one of the 
leads from one phase passes through even quite a short 
length of iron piping on its way to the switch , whilst 
the other lead and both leads of the corresponding phase 
on the second machine do not pass through any such piping, 
the magnetic field set up in the piece of pipe might ева 

ive rise to a sufficient inductive drop in voltage to account 
or the difference in current noticed. The use of iron- 
armoured cable in one phase and not in the other would 
also have much the same effect. —Q. | 


Answer to No. 515 (awarded 5s.).—A two-phase generator 


may be regarded as two separate single-phase machines, in 
which there is a difference of phase between the currents 


‚апа the voltages of the respective machines, and it does 


not at all follow that because one phase is synchronised 
that the other is ready for parallel connection. In the 
ease in point, one phase appears to be in absolute 
synchronism, but the other is only approximately so. If 
before the machines are coupled in parallel careful tests 
are made, it will probably be found that the machines can 
be arranged so that the load is shared equally between them 
on each phase.—M. 


BOLTON. 


The report on depreciation of tramway traek given 
below is taken from the annual report of Mr. E. Ll. 
Morgan, A. M. I. C. E., the borough engineer of Bolton. 
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To the Chairman and Members of the Tramways Committee. 


Gentlemen, — Ав requested by you I have gone into the question of 
depreciation of tramways. You are doubtless aware that owing to the 
limited experience of the life of the permanent way under electric 
traction, it is impossible to gauge with any degree of accuracy what 
would be the life of the rail as worked in Bolton. А paper was 
recently published by ап engineer of experience in tramways, the 
following of which is an extract bearing upon the subject of the life of 
rails under certain conditions: ''From the limited experience in this 
country of the effects of wear, ctc., from electric traction it is difficult 
to determine with any degree of definiteness what may be generally 
calculated upon asa fair average period for rails to last before requiring 
renewal. The author has for some years given attention to this matter, 


and, in his opinion, the rails laid on tramways under electric traction 


in this country will probably be found to have an average life as under : 


Where frequency of car service is Eight to twelve years on straight 
five minutes or less and vehicular ines, with gradients flatter 


traffic heavy. than 1 in 40. 
Ditto, ditto. Six to ten years on straight lines, 
but, ients steeper than 
1 in 40. 
Ditto, ditto. Two to six years on curves less 
than 22 yards radius. 


Where car service is less frequent 
than five minutes, vehicular 
traffic light. 

Ditto, ditto. 


Ten to fifteen years on straight 
lines with gradients flatter than 
1 in 40. 

Seven to twelve years on straight 
lines with gradients steeper than 
1 in 40. 

Four to eight years on curves less 
than 22 yards radius. 


„The use of a thoroughly efficient joint will probably add at least 
50 per cent., and such additional life may be gained by careful 
attention to engineering details. 

The author of the article before mentioned may be correct in his 
statements, but I suggest that he, like othera, has not the experience 
to decide authoritatively upon the point, but I um of the opinion that 
with the present service on the Bolton Corporation tramways it would 
be fair and reasonable to assume that on the average the life of the 
track would be 12 years, of course, it being understood that during 
this period it would be necessary to expend a considerable sum in 
repairs and maintenance, particularly on the curves and on the town 
portion of the tramways, as owing to the constant traffic on this 
portion the life would be materially less in comparison to the outside 
routes. One fact, however, must not be overlooked—viz., the doubling 
of the lines—as I am of opinion that in doing this your committee 
have exercised sound judgment, as it is but fair to assume that 
generally the life of a double line will be double that of a single line. 

he average cost of tramways in this country is £6,046. 16s. per mile, 
made up as follows : 


157 tons rails, 94lb. to 98lb. per yard, at £6. 15s. per 


Ditto, ditto. 


ton, rails 60ft. ong CC ö £1,059 15 0 
Fishplates and fishbolts with six holes, 12s. 3d. per pair 107 16 0 
Soleplates and bolts, 6s. 6d. per joint. . 57 4 0 
44 tons of tiebars, at £10 per ton ........................... 45 0 0 
Bonding per mile. e e 97 0 0 
7,040 lineal yards cement parging to rails at 3d. ......... 88 0 0 
1,760 lineal yards laying permanent way at 2s. 6d. ...... 220 0 0 
1,800 cubic yards excavating at 5s. Od. ..... ... ......... 515 0 0 
1,000 cubic yards Portland cement concrete 6 to 1 at 20s. 1,000 0 0 
1,044 tons granite setts at 32s 6d., din. cubes .. ......... 1,696 10 0 
68 tons pitch at 38s. .................. FFF 129 0 
11 tons creosote oil at 828——Ü—L-—ͥ:ͤ.0 g IU . 45 2 0 
4, 700 super yards cement and sand bed for paving at 9d. 176 5 0 

„700 super yards paving, ramming, etc., at ls. ......... 255 0 0 
4,700 super yards racking and grouting, labour only, 

LA оов art. 5 oe DEN 135 10 ^ 
1, super maki 19 „at 1s....... 0 
1, 760 virda washing 24 СРИНИН ТЕЎ 152 0 O 
1,500 tons carting material to site, at 2s. 6d. per ton. 187 10 0 
1,000 cubic yards removing surplus soil and materials, 

at 28. per cubic yard .......................................... 100 0 0 
Allowance for interference to manholes, service pipes, 

drains, gas and water mains, рег mile..................... 150 0 0 

Say £6,060. Total £6,046 16 0 


In the foreyoing no allowance is made for contractors’ profit, it being 
assumed that the work is being done by direct labour. Taking the 
basis of depreciation of track at 8 per cent., you will in the course of 
12 years, which is the period decided upon by your committee, have 
wiped off 63°23 per cent. of your СЕРА expenditure of £6,050, taking 
the foregoing estimate ав your basis, and would reduce the capital 


amount from £6,050 to £2,224. 7s. 8d. per mile of single track, or a 
sum equal to 36°77 per cent. of the original cost. Aguinst this you 
would have the following items on the credit side—viz. : 
Old rails, вау 150 tons at £2. 5e. ....... rM £292 5 0 
Old fishplates, etc., eight tons at £2. 5а. .................. 18 0 0 
e nete tre coro Ы аон АЕ Ца 50 0 0 
Concrete foundations, вау ....................................... 1,000 0 0 
Say 700 tons of granite setts at 208. ....................... 700 0 0 
Etcavating; B8y аиан ⁰ аря 250 0 0 
Sand for Бедана абу ERR owns 150 0 0 
Removing surplus sl q ꝶ3.Jdi ne 100 0 0 
Toll! k C 22.540 5 0 


A total of £2,540. 5s., or equal to 41:9 per cent. of the original cost 
of single line of track. Taking the depreciation of track on a variable 
basis, in accordance with the estimated life of each particular portion 
as follows: 


Rails, fishplates, fishbolts, sole-plates, tiebars, bonding 
cement, parging, laying permanent way, pitch, 
creosote oil, paving, ramming, racking, grouting, 
making good margins, watching and lighting, i 
materials, removing surplus soil, allowance for inter- 


ference, etc. (12 yeargal t £2,859 1 O0 
Granite setts, cement and sand bed, etc. (20 years) ...... 1,872 15 0 
Concrete foundations (50 years) .............................. 1,515 0 0 

% енот е pU £6,046 16 0 


The depreciation in 12 years would amount to £4,399. 178., and 
would leave a balance of £1,646. 19s. due on the original capital ; 
against this would be the credits. Taking the estimated cost of 
tramways at £6,050 per mile, and depreciating at the rate of 8 per 
cent. on the gross cost, the unpaid capital at the end of the 12 years 
would amount to £242; against this the credit would amount to 
£2,540, and the cost of renewing the track would amount to 
£3,462. 17s., which, added to the balance of £242, would reduce 
the capital cost per mile at the relaying to £3,704. 17s., or 61°23 per 
cent. of the original cost of £6,050. From experience it may be found 
that under the conditions upon which the Bolton tramways are worked 
the life of raila may extend beyond 12 years, and may possibly reach 
15 years, particularly on the straight tracks, where the gradients are 
not exceptional ; this, of course, would be an advantage to the under- 
taking. Assuming, however, that at the end of 12 years it would 
become necessary to relay the whole of the lines, my estimate of the 
cost of doing this would be £3,500 per mile, made up as follows: 


1,760 yards taking up old rails, paving, preparing 


foundations, etc., at 28. 6d. .. .............................. £220 0 0 
157 tons new rails at £6. 15s. per toni 1,059 15 0 
Fishplates and bolltta . нн. 107 16 0 
Soleulates and bolt%CVV seem 57 0 Q 
ерата EE LT UU 45 0 0 
nail - 9 0 0 
7,040 lineal yards cement parging at 51. .................. 88 оо 
1,760 lineal yards laying permanent way at 28. 6d. ..... 220 0 0 
125 cubic yards cement concrete at 20s. ..................... 125 0 0 
344 tons new granite setts at 528. 6d. ........................ 509 O 0 
Pitehand , Vix Primae элер dens 174 6 0 
700 tons are setts at 2s. 6d. pote uu: Н 87 10 O 
4,700 yards paving, ramming, racking, grouting etc , а 

n m uu i о 352 10 0 
1,760 yards making good to outside margins, at 1a....... 88 0 
1,760 yards watching and lighting... . .. 132 0 0 
1,000 tons carting material to site, at 28. ......... . “ 100 0 0 

Say, £3,500. Total... £3,462 17 0 


These figures, however, would only apply to girder rails, as I am 
of opinion that when it becomes necessary to remove the Demerbe 
rail the cost of taking up, etc., would be considerably more than given 
in the foregoing estimate. You will note that I have allowed for one 
quarter the quantity of setts being renewed when the track is relaid. This 
item may, however, be considerably reduced, as I am of opinion that 
the life of the setts is at least 20 years. The allowance has, how- 
ever, been made so as to admit of breakages, and the extra wear 
along the rails consequent upon the vehicular traffic. On comparing 
the cost of the renewed line of tramways with the А cost, it 
will be found that the amount of original eapital would be reduced 
from £6,050 to £3,500 per mile of track, or 42:14 per cent. —I am, 
gentlemen, your obedient servant, 

E. LL. MonGAN, borough engineer and surveyor. 

Town Hall, Bolton, April 25, 1902. 


—————RR 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Swindon.—The Corporation require tenders for wiring of con. 
sumers' premises by Oct. 7. 

Wigan.—The Corporation invite tenders for 18 bogie cars, double- 
deck, four-motor equipment. Tenders by Oct. 20. See advertisement 

Manchester.—The Tramways Committee invite tenders for the 
supply of steel tramway poles. Tenders by Oct. 4. See advertise- 
ment. 

Bury.—The Tramways Committee of the Corporation invite tenders 
for rails bonds and compressors. Tenders by Oct. 14. See advertise- 
ment. 

Belfast.—The Gas and Electric Committee invite tenders for the 
supply of electric motors for а period of 12 months. Tenders by 
Oct. 10. See advertisement. 

Great Western Railway.—The Directors invite tenders for the 
supply of various stores from Dec, 1 next to Nov. 50, 1903. Tenders 
by ба. 20. Sce advertisement. 

Paris.—The Post and Telegraph Department, Rue Grenelle 103, 
require tenders for 800,000 kilos copper wire and 100,000 copper joints 
in 17 lots. ‘Tenders by Oct. 9 at 11 a.m. 

Tientsin (China) —Mr. A. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installution 
and working of electricity works, Tenders by Nov. 30. 
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Wigan.—The Corporation invite tenders for the electrical equip- | cooling tower, motor pumps, hot-well, grense extractor, exhaust, 


ment of а short length of new tramway and of a portion of their 
existing tramways. "Tenders by Oct. 20. See advertisement. 


Huescar (Spain).—The Municipality invite tenders for the instal- 
lation and working for 20 years of the electric lighting of the town. 
Tenders to the Municipality, Province of Granada, by Oct. 6. 


Cambridge.—The Saxon Portland Cement Company, Limited, 
ү tenders for the supply of caleium carbide in weekly quantities 
of Bcwt. for a period of six months commencing Oct. 31, 1902. 


Ipswich.—The Corporation invite tenders for main switchboard, 
motor boosters, connections in generating station, and overhead con- 
struction for tramways. Tenders by Oct. 22. See advertisement. 


Batley.—The al bec invite tenders for the supply, delivery, 
and erection at the electricity works, Batley, Yorks, of 240 accumu- 
lator cells and accessories. Tenders by Oct. 10. See advertisement. 


Wigan.—The Corporation invite tenders for the construction of 
a short length of new tramway and for the reconstruction of a portion 
of their existing tramways. Tenders by O»t. 20. See advertisement. 

Paris.—The Municipal Wood Paving Factory at Javel requires 
five electric motors of 7 h.p. to 30 h.p. Particulars may be obtained 
at that factory. "Tenders will be opened at the Town Hall, Paris, at 
2.30 p.m., on Oct. 22. 

Rotherham.—The Corporation invite tenders for steum pipes and 
valves, feed pipes and valves, feed pump and economiser, exhaust, 
water, and drain pipes and valves, and extension switchboard. 
Tenders by Oct. 16. See advertisement. 

Bootle.—The Corporation invite tenders for the wiring of the 

refuse destructor in Pegon for the purposes of electric lighting. 
Specification, ete., may be obtained at the Borough Electricity Works, 
Pine-grove. Tenders by 10 a. in. on 14th inst. 
. Brussels.—The Belgian Government Railways will let by tender 
the installation of electric lighting at the stations Brussels Kast and 
Marchienne au Pont in nine lots. Specification No. 866 may be 
obtained from the above. Tenders by Oct. 8 at 1 p.m. 


Brussels.—The Government Telegraph Department require 109,000 
kilos galvanised iron telegraph wire, 500,800 metres telegraph cable. 
further copper wire insulators, etc., in 18 lots. Specification No. 153 
may be obtained from the above. Tenders by Oct. 8 at 11 a.m. 


Maidenhead.— The Corporation invite tenders for a complete 
installation for electric light at the Guildhall. Specifications. etc., 
may be obtained on application to Mr. C. О. Milton, resident electrical 
engineer, Guildhall, Maidenhead. Tenders by 4 рап. on Oct. 6. 


Tunbridge Wells.—Tle Town Council invite tenders for the con- 
struction of main flues at their central electric light station, Tun- 
bridge Wells. Specification, etc., can be obtained on application to 
as Borough Surveyor, Town Hall, Tunbridge Wells. "Tenders by 

ct. 18. | 

Barrow-in-Furness.—The Corporation invite tenders for two 
batteries of accumulators and two automatic reversible boosterg, 
switchboards, etc. Specifications, etc., can be obtained from Mr. 
C. F. Preston, town clerk, Town Hall, Barrow-in-Furness. Tenders 
by Oct. 15. 

Paris.—The French Government have decided to invite tenders 
for the supplying and laying of the following cables: (1) from Brest 
to Dakar; (2) from Tamatave to Reunion and from Réunion to 
Mauritius ; (3) from Saigon to Pontianak, at Borneo. Tenders must 
be sent in by Oct. 21 next. 

West Ham.—The Corporation invite tenders for the supply of 
46 eombined arc lighting and traction poles with side brackets. 
ооп and further particulars may be obtained from the borough 
electrical engineer, Mr. James К. Bock, Abbey Mills, West Ham. 
Tenders by 4 p.m. on Oct. 4. 

London, 8.W.—The London County Council invite tenders for the 
manufscture, delivery, and erection of two electric car traversers at 
certain of the Council's дербів in the south of London. Specifica- 
tion, etc., may be obtained from the County Hall, Spring-gardens, 
S.W. Tenders by 10 a.m. on Oct. 21. 

Wakefiela.—The Guardians invite tenders for the electric lighting 
of old workhouse buildings, including supply and erection of steam 
dynamo, pipe work, switchboards, and wiring. Specifications and 
5 may be obtained from Mr. H. Beaumont, clerk, Union 

ffices, Tetley House, Wakefield. Tenders by 18th inst. 

Gefle (Sweden).—The City Architect requires tenders for supply 
and erection of electrical machinery, accumulators, ete. Drawings, 
specifications, etc., may be obtained from the Gefle stads byggnads- 
konter against payment of 25 kroner, which will be М. 
Tenders by Oct. 15, addressed Anbud a elektriskt maskineri, Dratsel- 
kammare Stads, Gefle, Sweden. 

Stalybridge.—The Staybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for Lancashire boilers, 
economisers, surface condenser, and pumps, etc., steam, feed, blow- 
off, and drain pipes, etc., and travelling crane. Specifications, etc., 
can be obtained from Mr. F. Schofield, clerk to the Board, Town 
Hall, Stalybridge. Tenders by Oct. 13. 

-Shanghal.— Messrs. Preece and Cardew are authorised to receive 
tenders for the supply and delivery c.i.f. of. two 500-kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 
switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 30. See advertisement. 

Ilford.—The Urban District Council invite tenders for the supply 
and erection of dry-back, semi-marine type boiler (15,0001 evapora- 
tion per hour), saperheater and accessories, and motor feed pump; 
steam, feed, and blow-off pipes, and feed filter; surface condenser, 


steam, and water pipes. Tenders by Oct. &dvertisement 


Swindon.—The Corporation invite tenders for the supply, delivery, 
and erection at the electricity works, Swindon, Wilts, of all the 
materials, fittings, and accessories for а complete installation of the 
electric light and wiring to the motors on the works, and also for the 
supply and delivery at the electricity works of testing instruments 
and engine-room accessories. Tenders by Осі. 4. See advertisement. 

Newcastle-on-Tyne.—The Directors of the North-Eastern Railway 
Company invite tenders for the complete electrification of about 
37 miles of standard-gauge line (mostly double track) in the neigh- 
bourhood of Newcastle-on-Tyne. Tenders must be divided into two 
sections—viz., electrical equipment of coaches and permanent way, 
and high.tension cables and sub-station equipment. Tenders by 
Oct. 7. See advertisement. 

St. Petersburg.—The St. 1 Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also tbe application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 

Shanghai.—The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by clectricity— 
as busws: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in acoordanco with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 50. Mr. A. W. vey шша; 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. — - 

London, N.—The Light Railways Committee of the Middlesex 
County Council invite tenders for the work and materials required in 
the construction of the permanent way (for electric traction brid 
work, etc.), of the following light railways—viz.: (Contract No. 7 
railway No. 1—a line of double track (with cross-overs, contingent 
works, etc.) to be laid along Lordship-lane and Bruce-grove, in the 
districts of Wood Green and Tottenham, in the county of Middlesex, 
having a length of 1 mile 7 furlonga 6:8 chains or thereabouts ; (No. 3) 
railway No 5---a line of double track (with cross-overs, contingent 
works, etc.) to be laid along the Archway and Great North roads, from 
Highgate Archway to Whetstone, in the districts of Hornsey and 
Finchley, in the county of Middlesex, having a length of 4 miles 
6 furlongs 1:5 chains or thereabouts ; (No. 5) railway No. 5—a line of 
double track (with cross-overs, contingent works, etc.) to be laid along 
the Edgware-road, from Cricklewood to Edgware, Hendon, Kingsbury, 
and Hendon Rural, in the county of Middlesex, having а length of 
4 miles 6 furlongs 8 chains or thereabouts. Specification, etc., for 
each eontract may be seen and schedule of quantities obtained on 
application at the office of Mr. H. T. Wakelam, M.I.C.E., county 
engineer, Middlesex Guildhall, Westminster, S.W Tenders by Oct. 7. 


RESULTS OF TENDERS. 


Worksop.—The Urban District Council have accepted the tender 
of Glover and Co., in connection with the electric cables, at £1,189. 


Colchester.—The Town Council have accepted the tender o 
Williams and Co. for tools, and of Davey, Paxman, and Co. for steam- 
pipes. 

Nottingham.—The School Board have accepted the tender of Mr. 
Е. Skerrit, at £103, for the olectric lighting of St. Ann's Well-road 
School. 


Andover.—The Board of Guardians have aocepted the tender of 
Mr. Spry i replacing the electric bell wires between the infirmaries 
at £2. 15e. 6d. 


Devon.—The County Council have кер the tender of the 
Northern Electric Company, Grimaby, at £1,066, for improving the 
electric light installation at the County Lunatic Asylum. 


Hampstead.—The Borough Council have accepted the tender of 
Rowland Carr and Co., of 6 and 8, Lime-street-square, London, E.C., 
for the supply and delivery of 28 arc lamp columns and brackets, 


Colohester.—The Churchwardens of St. Botolph’s Church have 
accepted the tender of J. A. Kuace, 10, Williams-walk, Colchester, 
at £139. 10s., for & complete installation of electric light at the church. 


Barking Town.—The Council have accepted the following tender 
for construetion of tramways in their district: W. Griffiths and Co., 
Hamilton House, London, Е.С. (Section 1), £1,221. 6s.; (2), 
£6,100. 7з. 9d. —total, £7,321. 13s. 9d. 


Newoastle.—The City Council have accepted the tender of the 
Lorain Steel Company for crossovers and junctions in connection with 
the extension at Walker, at £3,651. The tender was more favourable 
than any of the English tenders, and was the lowest. 


` Southampton.—The Corporation have received the following 


.tenders for the construction of. tramways in Onslow-road, Bevoir- 


valley, and Portswood-road, having a total length of about 2,055 yards 
of single track : 


M. A. Shepstone and Co., London ........ .................. £3,317 11 11 
Р. Smith, Бопой... азаннан eae Da жаз 5,040 14 0 
W. L. Meredith and Co., Gloucester ........................ 2,821 12 9 
F. Grace, Southampton .. "d 2,571 0 0 
Douglas and Richards, Southampton . 2,560 0 0 
Е. Osman, Southampton. .. 2,298 0 0 
Coston and Co., Limited, Southampton (accepted) ...... 2,285 0 0 
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Triumph Stoker Company, London, for five mechanical stokers, at 
£620, and the tender of Mr. A. J. Cooke, for the foundations of the 
two engines, etc., at £669. 10s., in connection with the extensions of 
the electric light works plant. 


Harrogate.—The Corporation have received the following tenders 
for the supply and delivery of material necessary for the laying of 
about 6,000 yards of light railway (single line), for steam or electric 
traction, 24in. gauge, including rails, patent rail supports, chairs or 
sleepers, also keys or other fasteners, together with the necessary 
points and crossings for sidings, etc., also turntables, for the Masham 
water scheme : 


Askham Bros. and Wilson, Limited, Shettield ............ 21. 536 18 
Orestein and Koppel, London 1.284 11 
A. Penney and e. Enden 1.397 13 


6 % ооо ооовреооосеоооаво о 


Dick, Kerr, and Co., Limited, London 
R. Hudson, Leedd . . . 
A. Koppel, London (accepted . 
W. G. Bagnall, Limited, Stafford .............. Iudeis usus 
T. Summerson and Sons, Limited, Darlington ............ 
J. Fowler and Co., Limited, Leeds ... ....................... 
Heenan and Froude, Birmingham ........................... 
R. White and Sons, Widnes, Lanes. ............ . ......... 
E. Le Bas and Co., London 
W. Bain and Co., London . 
kerr, Stuart, and Co., Limited, London 
А. von Glehn and Co., London 
C. F. E. Swindon and Co., London. 
W. H. White and Co. (Decker and Co.), London 1.070 0 


ото о „ „0 % „%%% %%% „ 
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BUSINESS NOTES. 


TRACTION. 


Liverpool.—-On Wednesday the Town Council instructed the Tram- 
ways Committee to apply for a provisional order 5 the 
construction of a tramway between Lodge-lane and Aigburth- road. 

Aocrington.— Regarding the proposed joint purchase of the tram- 
ways by the Accrington, Haslingden, and Rawtenstall Corporations, it is 
understood that a further stage has been reached in the negotiations. 

Steyning West.—On Wednesday the Rural District Council 
approved the agreement with the tramway company with reference to 
the electric tramway во far as it concerns Kingston-by-Sea and Lancing. 

London County Council Tramways.—The London County 
Council on Wednesday. officially took over another portion of the 
tramway system in South London—namely, the Wandsworth- Battersea 


Halfax.—On Wednesday the Town Council decided to authorise 
the Tramway and Electricity Committee to lay a line of tramway 
from Stump Cross to иш at an estimated cost of £6,498, and 
another line to West Vale. 

Twickenham.—A memorial has been received by the District 
Council from frontagers in Heath-road, protesting against the laying 
of a double line of rails in the vicinity of the bridge. The matter has 
been referred to committec. 

Wigan.—The Tramways Committee have decided that a double 
line of tramway be laid along Standishgate from Crompton-street to 
the Old Market-place, and that the proposed tramway a'ong Mesnes- 
street and New Market-street be abandoned. 

Harrogate.—The feeling against the introduction of tramways in 
Harrogate is growing—that is, so far as the town itself is concerned. 
On the other hand, it is stated that the new portion of the borough— 
Starbeck—is strongly in favour of the innovation. 

New York.—A syndicate has been formed in New York, with a 
capital of £1,000,000, for the purpose of constructing an electric rail- 
way in Cuba, which will run from Havana across the island. It is 
expected that the line will be in operation within 16 months. 

Llanelly. — The British Insulated Wire Company have now 
definitely made arrangements with another firm to take over the work 
of introducing electric traction into the town. It is promised that 
the scheme will be completed before the National Eisteddfod of 1903 
at Llanelly. 

District Railway.—The directors of the District Railway announce 
a further substantial reduction in fares between the City and those 
districts in the West-end which suffer most from the severe competition 
of the London United Tramways combined with that of the Central 
London Railway. 

Birkenhead.—A statement presented to the Town Council on 
Wednesday showed that on seven months’ working of the tramway 
system the sum of £3,514 had been transferred to renewals account 
for depreciation, as being the net surplus after paying interest and 
sinking fund charges. 

Exeter.—The City Council are proposing to luy about cight miles 
of single-track tramways, and а special meeting was held Test week 
to consider a report of the Electric Traction Committee on the routes 
to be followed. These were approved. The cost of construction is 
estimated at £6,500 a mile. 

Geneva.—The strike of tramway employés at this place continues. 
The directors have asked the workmen to return to their posts, but 
without eliciting any favourable response. Twenty-five tramcars were 
sent out from the depdt on Monday, leaving 55 idle. Each car con- 
tinues to be protected by gendarmes. 


Liverpool Overhead Railway.—An accelerated service of trains 
was inaugurated on the Overhead Railway on Wednesday. Непое- 
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Steckton.—The Town Council have accepted the tender of the. 


forward the journey from Dingle to Seaforth will be accomplished in 
20 minutes, as compared with the old time of 32 minutes. es 
now attained averages 19 miles an hour, including stops. 


Rotherham.—At this week's meeting of the Town Council it was 
moved: That bending, tensile, and chemical tests be made from time 
to time by the Sheffield Testing Works or Messrs. David Kirkcald 
апа Son, London, on behalf of this Corporation, of the tramrails an 
fishplates now being delivered." The proposition was carried. 


Sheffüeld.—The tramway receipts for the week ended Sept. 28 
amounted to £4,233. 2s. 84d., bringing the income for the quarter to 
£55,900. 12s. 104d. This total shows a great increase on previous 
quarters, being £3,000 more than the previous quarter of this year, 
and nearly £6,700 more than the corresponding quarter of last year. 


Swansea.—The Sub-Tramways Committee at their last meeting 
were engaged in considering several surfact-contact systems of electric 
traction for the new extension lines. An illustrative model installa- 
tion of the Dolter system was laid in the Council-chamber, and repre- 
sentatives of other systems, including the Kingsland, were also present. 


Bradford.—The conductors and drivers of the tramways in the 
employ of the Corporation are being asked by ballot whether or not they 
are satisfied with the concessions made by the Tramways Committee in 
connection with the grievances to which attention has been called. To 
provant accidents the tramways are to he worked on the block system 

uring the winter fogs. | 
stourbridge.—Owing to the restrictions the Council have imposed 
on the traffic through High-street, the tramways company have 
refused to run through cars between Stourbridge and Kingswinford. 
An application of the company to lay a double line of rails in the 
centre of the road in Lower High-street, Stourbridge, in place of the 
single line has been granted. 


Antwerp.—A Brussels dispatch states that an important English 
syndicate has applied for a concession for the construction of an 
electric railway from Brussels to Antwerp in competition with a Belgian 
syndicate. It is understood that the conditions offered by the English 
syndicate are more favourable, and that they are likely to be accepted 
by the Belgian Government. 


Airdrie, —Engineers are now engaged on behalf of the British Elec- 
tric Traction Company taking accurate measurements of the streets in 
Coatbridge and Airdrie with a view to starting operations in connec- 
tion with the laying of tramways in these burghs It is intended to 
commence work at about Christmas in both towns, and the tramways 
will be open for traffic in about four months thereafter. 


Leigh.— Yesterday week the Board of Trade inspectors inspected 
over 16 miles of new track, constructed by the South Lancashire 
Electric Tramways Company, in the Leigh and Tyldesley district. 
Twenty miles in all are completed, and when the present plans are 
carried out the company will own 105 miles of tramways connecting 
many of the principle centres of population in South Lancashire. 


Torquay.—The routes of the proposed electric tramways have now 
been decided upon, and it is i pee that when the expenditure on 
the first section constructed shall amount to £50,000 for tracks and 
equipment, but not including power station, no further outlay shall 
be made in respect of the other sections scheduled in the Bill until the 
outlay on the £50,000 shall have been ascertained to be remunerative. 


Nottingham.— Major Pringle on Friday made an official inspection 
of the latest addition to the electric tramway system—the route 
running from the Walter Fountain along Lenton-boulevard to the 
Ilkeston-road. The inspection of the works, which have been in 

rogress for many months, is reported to have been entirely satis- 
actory, and it is anticipated traffic on the new section will be opened 
in a few days. | 

St. Helens.—An application has been made on behalf of the St. 
Helens Tramways Company for the sanction of the Corporation to the 
principle of through passenger traffic between the St. Helens 
and that of the South Lancashire Tramways Company. This would 
involve the granting of running powers to the South Lancashire 
Company over the lines of the St. Helens Corporation. The matter 
is being considered by a sub-committee. 

Newoastie.—The members of the Tramways Oommittee on Friday 
made a survey of the new tramlines which are being laid from Raby- 
street to the extent of the borough boundary. "The line, which is 
about to be finished, and expected to be opened next month, is 
upwards of a mile in length, and double track. In the course of next 
week a commencement will be made with the tramline proposed to be 
оов the borough boundary, extending past the car-sheds, into 
Walker. 

Sheffield. —Arrangements have been completed between the Tram- 
ways Committee and the Post Office authorities, by which additional 
postal facilities will be afforded by means of tramcars running at stated 
times in the evening from various termini to the centre of the city. 
Red metal boxes for the receipt of letters are now at the tramway 
office in Mulberry-street. These are to be attached to certain cars 
each night, and the experiment will be watched with a good deal of 
interest. 

Keighley.—The question of the proposed electric tramway from 
Shipley to Keighley was again disc at the last Town Oouncil 
meeting. The Council resolved that if Mr. Quin, the engineer and 
pert promoter of the scheme, would undertake to construct the 
tramway from Shipley to the Stockbridge boundary, they would 
apply for Parliamentary powera to continue the tramway to the top 
of Cavendish-street, and so connect with the existing tramways in 
the town. 

Belfast.—The suggestion has been made that, in view of the fact 
that the negotiations for the purchase by the Corporation of the 
tramway company's undertaking have fallen through, the company’s 
lease should be extended, and a special meeting of the Trades Council 
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was held on Saturday to consider the question. A resolution was 
passed pledging the es Council to do their utmost to prevent 
any rene or extension of the lease being entered into by the 
Corporation, 

Leeds.—A proposal was brought forward at the meeting of the 
Town Council on Wednesday to include in their next application for 
Dove to lay tramways, an extension of the present line at Kirkstall 

bbey to the city boundary, thus giving an almost direct communi- 
cation with Horsforth. The extension was agreed to. Last week 
the receipts on the city tramways amounted to £5,267. 15s. 4d., 
i with £4,535. 118. 4d. in the corresponding week of last 
year, an increase of £732. 3e. 

Mamilton.—A public meeting has been held to consider the 
obstruction to the thoroughfare by the erection of poles in the centre 
of the streets in connection with the electric tramways now in course 
of construction. The requisitionists expressed a belief that the poles 
would be the cause of serious accidents, and would make the driving 
of vehicles dangerous. A resolution was passed protesting against 
centre poles being erected, and calling upon the Town Council to do 
their utmost to have them withdrawn. 

Manchester.—The Tramways Committee have decided to ask the 
Parliamentary Sub-Committee, amongst other matters, to include in 
the General Powers Bill of next session a proposal to amend the Man- 
chester Corporation Tramways Acts, so as to provide that the powers 
of Section 22 as to laying down double or interlacing lines in place of 
single lines and vice versa, and as to altering the positions of tramways 
and other matters, shall extend to tramways outside the city which 
are or shall be leased to the Corporation. | 


Aberdeen.—The Tramways Committee are seeking an interview 
with the Harbour Board before recommending the council with regard 
to the „торо Torry tramway extension. Тһе Committee have 

resented a report to the Town Council on the new cars built by the 

ritish Electric. Car Company for the Aberdeen system, in which they 
express dissatisfaction at the construction of the new vehicles. The 
de res from the specification, however, are not such as in their 
opinion would warrant the rejection of the cars. 


Huddersfeld.—The Linthwaite Ratepayers’ Association at their 
last meeting discussed the tram fares question. The following reso- 
lution was unanimonsly adopted: ‘‘ That this association regrets the 
action taken by the Huddersfield 5 in threatening to raise 
the fares to certain stages on the Linthwaite section, and respectfully 
suggests that the Tramways Committee reconsider the unanimous 
resolution of the Linthwaite Council requesting the Corporation to 
allow the fares and stages to remain аз at present 


Dundee.—The m from the Corporation tramways for the 
week ended the 24th ult. amounted to £803. 15. 14., being an 
increase of £109. 2s. 6d. compared with the same period of last year. 
As regards passengers. the number carried last week was 207,174, or 
28,657 more than in the same period of 1901. The new tramway 
along Constitution- road was tested on Monday. The route is over 
a very steep gradient, but the test was very successful, and it is 
believed that the route will be open fo" traffic in a few weeks. 


Leighton Buzzard.—4An enquiry was held last week by the Light 
Railway Commissioners into the proposed construction of a light rail- 
way of 19 miles to connect the London and North-Western Railway 
line at Leighton Buzzard with the Midland at Harlington and the 
Great Northern at Hitchin. The project is being succdesfully pro- 
1noted, and a realisation of the scheme is fully anticipated, there being 
no opposition on the part of local authorities, landowners, or general 
public. The Commissioners were the Earl of Jersey and Colonel 
Boughey. 

Gloucester.—At the last Town Council meeting the agreement 
between the City of Gloucester Tramways Company and the Council, 
providing for the sale of the Company's undertaking to the Corpora- 
tion for £26,000 was confirmed. Application will now be made to the 
Board of Trade for their approval, and for a loan to cover the cost of 
the purchase. A memorial from 13 үре, situated on the other 
side of Westgate Bridge, opposing a light railway from Priory-road 
to Westgate Bridge, was received aud handed over to the Tramways 
Committee for consideration. 

Leicester.—Now that powers have been conferred on the Corpora- 

t jon to carry out an electric tramway scheme the Tramways Committee 
&re anxious that the work shall be commenced without delay, in 
order that the town may be 5 at the earlieet possible time with 
the much- needed improved tramway service. hey accordingly 
recommend that all works of main and pipe laying which will be 
required to be done on the tramway routes shall be commenced 
immediately in order that any such works may not be the means of 
delaying the tramway works. 

Additional Traffic Returns.—Anglo-Argentine, £94 decrease: 
Barcelona Ensanche y Gracia, £86 increase; Barcelona, £1,202 
increase ; Brisbane, £850 increase (month of August, £11,442, increase 
£2,942) ; Buenos Ayres and Belgrano Electric, £20 increase; Calcutta, 
£498 increase; Cape Town (month of August). receipts £15,450, 
expenditure £7,801 ; Isle of Thanet Electric, £123 increase: Mexico 
Electric (month of July), receipts £20,500, expenditure £12,600; 
Perth Electric, £188 increase; Port Elizabeth (month of August), 
receipts £4,014, expenditure £1,979. 

Lancaster —The Lancaster and District Tramways Company have 
reopened the negotiations with the Corporation with regard to the 
purchase of their undertaking, the Corporation having informed the 
company that they are willing to consider a further offer from them 
for the sale of their property. It was stated at the last meeting of 
the Town Council that the track of the municipal system was prac- 
tically ready, but that there was no power to drive the cars, the 
generating station not yet being ready for work. It was hoped, how- 
ever, that the running of the cars would not be delayed much longer. 


Appointments. —Mr. John Kerrigan, who has been m r of the 
tramways at Dewsbury, Batley, and Birstal since the British Electric 
Traction Company took over the undertaking, has been appointed 
manager ofthe tramway systemat Peterborough, and his successor in the 
Dewsbury district is Mr. Lionel Johnston, who has been in the service 
of the British Traction Company at Gateshead and Middleton, in Lan- 
cashire. Mr. Johnston will have control of the new lines which have 
been laid between Dewsbury апа the Spen Valley, as well as the 
Bradford-road system. The new electric tramway is expected to be 
opened in a few weeks’ time. | 

Cardiff.—At 4 meeting of the Tramways Committee on Friday 
complaints were made with reference to the noise caused by the 
running of the electric cars. Mr. Ellis, the electrical engineer, 
explained that the noise was due to the gear being a bit soft, but that 
would soon wear off. DH. possible was being done to remove 
the cause of the complaint. e added that there was something 
wrong with the gear of the last few cars delivered. The London 
Gazette of Friday contained a notification of an application by the 
Corporation to the Board of Trade for confirmation of the by-laws as 
to tramways made by the Council on Sept. 9. 

Warrington.—Arrangements, it is stated, have been entered into 
by the Corporation of Warrington and the South Lancashire Tram- 
ways Company whereby their respective lines will be joined together 
on the boundaries of Warrington and Winwick. The Corporation are 
just completing their portion of the work, and on the tramways com- 
peny completing theirs it will be poesible for the general publie to 
travel along the roads from Warnngton to Bedford Leigh, St Helens, 
Prescot, Liverpool, and vice versa. Eventually it is intended that 
there shall be а continuous tramway route between Liverpool, St. 
Helens, Wigan, Warrington, Bolton, and Manchester. 


South Shields.—Mr. J. Н. Oawthra, borough electrical engineer, 
has submitted a report to his committee on the various systems of 
electric traction for tramways under construction or in operation in 
this country at the present time The South Shields Corporation 
have not yet decided which Ton they will adopt. The Parlia- 
mentary Committee recommend that the town olerk be instructed to 
include in the draft Bill, to be presented in the next session, a clause 
similar to the one inserted in the Bill of last year enabling the Oor- 
poration to work and take tolls and charges in respect of the tramways, 
and also a clause debiting the tramways undertaking with a sum of 
£20,000, being one-third of the estimated cost of the widening of 
Fowler-street. | ' 

Brighton.—Two electric cars came into collision on Monday, 
ewing, it is said, to the failure of the brakes on one of them. The 
impact was so severe that the front of one car was greatly damaged, 
and it had to be shunted on to thc Union-road line and subsequently 
removed to the depót for repairs, but although there were passengers 
in both cars no personal injuries were sustained. This is the first 
accident of the kind that has occurred on the Brighton system, the 
brake equipment of which is considered as perfect as it is possible to 
make it. А model installation of the Dolter contact surface system 
will be shown to the Tramways Committee of Brighton and Hove 
to-morrow. The following week it will be exhibited at the electrical 
exhibition at Brighton. | 

Guiseley.—An alternative scheme to that noted last week is pro- 
posed by Messrs..Dick, Kerr, and Oo. for the construction of a tram- 
way to run through the centre of Horsforth. Instead of passing 
along the main road from the Leeds boundary at Kirkstall, it ів pro- 
posed to take the line along Hawksworth Wood-road, through Wood- 
side, up Broadgate-lane, across Town-street, Horsforth, up Lee-lane, 
and along 3 private road into Brownberries-lane, thence forward 
through Rawdon to the bottom of Over-lane, there joining the main 
highway again, and running along it ripht to Guiseley. Messrs. Le 
Maitre and Parker's scheme, it will be 5 was confined 
exolusively to the main road, with branch lines at Horsforth and 
Yeadon, where the demand made it necessary for such to be constructed. 


Halifax.—A reply has been formulated to a memorial from the 
tramway employés, presented through the Trades and Labour Council, 
asking for the redress of certain alleged grievances. Regarding the 
question of wages and hours the committeo state that a few months 
ago a new scale of pay was adopted, which. places the men on a much 
better footing than obtained in most of the neighbouring towns using 
electric tramcars. Whenevor it is possible the manager arranges for 
the men to be employed for nine hours per day, but it is not always 
possible. The suggestion which has been made by the men that they 
should be paid time and a quarter for each hour above the hine hours 
is not one that the committee can agree to. The committee conclude 
by expressing the unanimous opinion that the men have no real cause 
of complaint. 

Kendal.—4A joint committee of the Town Council has had before 
it au offer from the Electric Haulage Company, who are prepared to 
supply on approval опе of their latest electric omnibuses for two dozen 

assengers, and to fit up at their own expense a mile or two of over- 

ead line, to be connected with the Corporation electric feeders. They 
agree to run the 'bus for a period--say, six months—on the under- 
standing that the Corporation will take over the car and line, if satis- 
fied with the working results, at a charge of £1,800 per mile and 
£600 per car delivered. or, failing a satisfactory issue, they will remove 
both at their own cost. The joint committee considered that the 
information to hand was not sufficient upon which to definitely advise 
the Council, and they appointed a sub-committee to enquire further 
into the question. 

Salford.—To-day а new section of the electric tramways will be 
opened. for traffie— . e., that running from Fredorick-street to Patri- 
croft Bridge. An electric car accident occurred on the Corporation 
tramway system yesterday week. A car was proceeding along Bolton- 
road in the direction of Irlams-o'-th'-Height, when it collided with а 
lurry laden with cloth, which was travelling in the direction of Man« 
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chester. The front of the car was smashed, whilst a portion of the 
rail along the staircase was carried away. The Town Council on 
Wednesday empowered the Tramways Committee to carry into effect 
the provisions of Part 6 of the Salford Corporation Act, 1902, which 
provides for an interchange of through traffic with Manchester so far 
as is reasonable upon such terms as should be agreed upon, or, failing 
agreement, as should be settled by the Board of Trade. 


Shipley.—The dispute between the Bradford Corporation and the 
Shipley District Council as to the conditions on which the Corporation 
should take over the running of the tramways in the area of the 
District Council was submit to arbitration on Monday before Mr. 
À. B. Baker, manager of the West Ham tramways, the arbitrator 
appointed by the Board of Trade. The District Council claim а return 
of 64 per cent. on £27,614, the cost of the tramway. The Corpora- 
tion, on the other hand, claim for а 30 years' lease of the line ; for 
the payment of a more reasonable interest on capital expenditure ; 
that they should not be required to pay instalments on sinking fund ; 
and that the charge for electricity be fixed at the net cost price at 
which it could be produced. Ап allowance of £100 per mile per 
annum to the Shipley Council for maintenance of the line has been 

to. 

London to Brighton Railway Schemes.—At present there are 
three electric railway schemes from London to Brighton contemplated. 
One is being promoted by the syndicate which was at the back of the 
electric railway undertaking of which a good deal was heard a year 
ago. From this syndicate Mr. F. H. Cheesewright, the engincer-in- 
ehief, has separated. Mr. Oheesewright has now a new scheme, the 
important distinction with regard to which is that the terminus, 
instead of being in Lupus-street, will be at Waterloo. By this 
arrangement a saving of nearly a million sterling is expected to be 
effected and the total length of the line reduced to 464 miles. It is 
contemplated to run the journey in 40 minutes. The third scheme is 
being promoted by Mr. Behr, who intends, it is believed, to apply to 
Parliament for powers to construct a lime on the system associated 
with his name, and it is understood that the Brighton Railway 
Company will give him their moral suppert. 


8t. Marylebone.—The Parliamentary Committee recommended the 
Borough Council at yesterday’s meeting to inform the London County 
Council that they are strongly of opinion that surface tramways should 
not be constructed from Marble Arch to Cricklewood, for the following 
reasons: (а) that powers have already been obtained for the construc- 
tion of more than one tube railway to meet the needs of the locality 
referred to ; (5) that the frequent congestion of the traffic in Edgware- 
road and Tottenham Court-road would prevent the successful intro- 
duction of surface tramways in them ; (c) that the suggested financial 
arrangements by which it is proposed that only one-third of the cost 
of the necessary widenings should be charged to the trams account is 
unsound from a business and economical point of view; and that 
having regard to these objections the Borough Council will resist the 
proposal in the interests of the ratepayers, and will appeal to the 
adjoining borough councils to co-operate with them in such resistance. 


Eooles.—The Parliamentary Special Committee of the Corporation 
have recommended the Finance Committee to pay the Salford Cor- 
poration £20,000 on account of the expenses already incurred in the 
reconstruction of the tramways in Eccles for electrical traction. The 
tramways from Eccles Cross to Peel Green are to be opened for traffic 
to-day. The borough surveyor has submitted plans received from the 
Salford tramways manager showing his proposals with regard to the 
construction of tramways in Wellington-road, Eccles, and Monton- 
road, on the circular route, by way of Parrin-lane, Worsley-road, 
Winton, to Patricroft and Eccles. The Parliamentary Committee 
cannot see their way to accept the altcrations, and the Salford tram- 
ways manager has been informed that the Salford Corporation must 
accept all responsibility for alterations during the progress of the 
work when such alterations involve a departure from the terms of 
the agreement between the two Corporations, unless they аге first 
sanctioned in writing by the Eccles Committee. 


Ayr.—The Corporation electric tramways have just completed a 

ear's running. А specially satisfactory feature has been the entire 
immunity from serious accident, while it may also be said that the 
financial result has been much more favourable than was anticipated 
by even the most sanguine of the promoters. During the year the 
cars have run 289,0994 miles, carried 2,979,317 passengers, and carned 
£12,273. 148. 9d., being an average of £236 per week, or at the rate 
of 1044. per car mile. The highest sum drawn in one week was £874, 
being the sum earned during the Glasgow Fair week, when the rate 
per car mile reached the high figure of 2s. 3d. The power for the 
tramways is ps Lug by tke electricity department of the Corporation 
а{ the price of 14d. per unit up to 200,000 units and 1d. per unit 
thereafter. The amonnt of current used was 270,874 units, and the 
eost was £1,545. бв. 2d. The accounts for the year have not yet been 
made up, but it is roughly estimated that after meeting all charges, 
including depreciation and sinking fund, there will be a profit of about 
£2,000. 

Hammersmith..—The Borough Council have decided to consent to 
the construction of the proposed tramways by the London County 
Council from the Hammersmith Town Hall to Harlesden, and to con- 
tribute one-third of the cost, estimated at £26,500, of the street 
widenings in connection therewith ; and that in the event of the 
tramway being constructed from Shepherd’s Bush-road to Marble Arch 
the Oouncil will be prepared to contribute one-third of the cost, esti- 
mated at £2,500, of сар the north-east corner of Richmond-road, 
which will be of advantage to the general traffic. The Council have 
received an intimation from the London United Tramways Company 
that they intend to revive their application to Purliament in the next 
session for power to construct the following lines: (1)the Hammer- 
smith Bridge, and the Bridge-road, Hammersmith ; (2) from Hammer- 
nith- way, Brook Green - road, Shepherd's Bush-road, The Lawn, 


Wood-lane, and Scrubbs-lane to Harrow-road; (3) Netherwood-road, 
Richmond.road, Uxbridge-road, Norland-road, Latimer-road, to 
Bramley-road. 

Oldham.—At Wednesday's meeting of the Town Oouncil, the 
chairman of the Tramways Committee sought to allay fears which, 
he said, were entertained in the town that the tramway undertaking 
promised to be a financial failure. He never had the slightest doubt 
that the electric trams would eventually be a financial advantage 
to the borough exchequer, besides being a very great convenience 
to the ratepayers, and that the Council took the right step in 
[ошо the undertaking in order to keep monopolies out of the 

orough. Не had examined the returns for last week—that being 
& normal week—and had found that the number of passengers 
carried was 196,754. They were running more cars, carrying more 
passengers, and, with the developments at tho electricity station, 
they were practically reducing the amount they were paying per car 
for energy. Whereas the energy formerly cost £7 per week per car, 
it was now under £6. He hoped that at the end of the financial year 
he would be able to say they had wiped off their debit balances and 
had prospects of making a good profit. 

Stretford.— We understand that there is considerable difficulty in 
the way of the tramway conversion at Stretford. Although in the 
adjacent area of Moss Side and in the city district of Hulme the lines 
are already laid and the overhead equipment partially erected, there is 
yet no sign of activity across the boundary of Stretford. From Lucy- 
street corner to the Old Cock Hotel, in the village of Stretford, the 
lines have to be converted for electrica! traction by the Urban District 
Council. Two years ago the lease of the Manchester Carriage Company 
with the Council expired, and since that time, owing to the newly- 
made lease not being taken up by the City Council, the carriage com- 
pany allege a loss of interest. This is argued to be 5 per cent., and 
the Manchester Carriage Company lay a claim to the sum of 5 per 
cent. per annum on the amount of the arbitration settlement, 
whether that be on the higher or lower scale. Stretford is 
opposed to the payment of this percentage, and so the difficulty 
increases. The result of the trouble js the delay in the beginning of 
the work. Stretford ratepayers in Old Trafford and the village 
anxiously await the coming of the electric trams. 


Devonport.—An accident on the electric tramways on Saturday 
was responsible for the death of one person and injury to eight others. 
About nine o'clock in the morning a car coataining cight passengers 
got зетово the control of the driver on the incline leading to the 
South-Western Railway Station. The brakes were promptly applied, 
but failed to check the progress of the car. At the foot of the slope, 
where the line takes a sharp curve into one of the main roads to 
Devonport, the vehicle jumped the rails, crossed the road, and dashed 
into a wall enclosing the carriage entrance to the station. The force 
of the impact broke the wall, and caused the car itself partly to topple 
over. Some of the passengers on top jum into the roadway, and 
others were thrown off. The position of the car enabled it to be seen 
that the brakes were gripping the wheels taghtly, while the rail brakes 
apponi to be down to the utmost extent. The driver remained on 
the platform until the car was about to collide with the wall, and then 
sprang to the ground, escaping injury. The conductor also Jomp 
without being hurt. The inquest on the body of the man who was 
killed in the accident was opened on Monday and adjourned for a 
week. The Board of Trade have appointed Major J. W. Pringle 
R E., to hold a local enquiry into the circumstances attending the 
accident. | 

Woodbridge. On Thursday last week the Earl of Jersey and 
Colonel Boughey, Light Railway Commissioners, held an enquiry at 
Woodbridge into the application to construct a light railway from 
Woodbridge to Bawdsey. It was explained for the promoters that 
the light railway was proposed to serve the district between Wood. 
bridge and rine f conithencing at Woodbridge Station, along a 
tramway as far as Melton. It then turned towards the east, and 
erossed the Debon nine yards cast of Wilford Bridge, went over 
Bromeswell and Sutton, crossing the main road between Sutton 
and Melton, and then passed Shottisham, Hollesley, Alderton, and 
Bawdsey. Arrangements had been made with the Great Eastern 
Railway Company to acquire what land was necessary for running to 
Melton. It was proposed to run а single line at the normal gauge, 
and the scheme presented no engineering difficulty. The ruling 
gradient was 1 in 70, and the sharpest curve three furlongs. The 
number of acres of land to be taken in was 107. The railway crossed 
а certain number of public roads, which were proposed to be crossed 
on the level, with the exception of at Bromeswell and Sutton, which 
would be crossed by meins of a bridge. The Chairman said the Com- 
missioners would recommend that an order be granted for carrying 
out the proposed line, subject to the consideration of the plans with 
regard to the bridge at the Cherry Tree crossing. 


LIGHTING AND GENERAL. 


Exeter.—The new road which is being made in Newtown is to be 
lit with electricity instead of gas. 

Camborne. —The Urban Electric Supply Company are considering 
the question of lighting King's- road. | 

Leicester.—The Leicester Corporation have during the past half- 
year made a net surplus of £4,565 out of electric lighting. 

Wood Green.—The Urban District Oouncil have asked Mr. 
Hawtayne to prepare plans for electric lighting in the compulsory area. 

Hythe and Sandgate.—It is expected that at both these places 
the electric light will before long be scen in the streets and buildings. 

Burnley.—The Town Council intend to apply for sanction to a 
loan of £3,500 for the provision of udditional plant required at the 
electricity works. 
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Wigan.—The Corporation are raising £5,000, being the balance of 
the sum of 285,000 contracted to be borrowed in connection with the 
electrical undertaking. 

Erdington.—It is expected that probably 12 months hence elec- 
tricity will be the illuminant power in Erdington, Aston being pre- 

to supply current. 

London Bridge.—We learn that there will be an improved electrio 
lighting installation provided upon the opening of the widened bridge 
for vehicular and pedestrian traffic. 

Weardale..—An electric light company are enquiring as to the 
probable requirements of Walsingham in the event of the company 
constructing a power station there. 

London Gazette. —The partnership existing between W. A. Stevens 
and R. A. Barker (trading as Stevens and Barker), Maidstone, Kent, 
has been dissolved by mutual consent. 

.Dorking.— We understand that Messrs. Edmundsons are about to 
complete arrangements for the site of the proposed electric lighting 
station, and plans will be ready in a short time. 

Dewsbury.—The Mayor has received from Lord Savile a donation 
of £20 towards defraying tho cost of installing tho electric light in the 
infirmary and providing a Röntgen rays apparatus. 

Northamptonshire Telephones.—The establishment of municipal 
telephone services is being considered by a joint committee of North- 
ampton, Kettering, Wellingborough, and Rushden. 


Brierfield.—The electric lamps which are being fixed to the poles ` 
on the main road from Nelson to the end of Brierfield boundary were 


tuined on for the first time last week as an experiment. 


Cannock.—We understand that the Urban District Council have 
deferred the question of ereoting 15 additional street lamps until 
receipt of the report of the Electric Lighting Committee. 


Crewe.—The Town Council have resolved to take up loans 
amounting in the aggregate to £32,402 for electric lighting purposes, 
water supply, street improvements, technical instruction, works, ete. 


Sunderland.—The Electricity and Lighting and the Tramways 
Committees are conferring about the question of the price charged to 
the Tramways Committee for current. We leara that they will not 
fight. 

Elland.—The work of providing an electric light installation is 

roceeding rapidly. А number of men are engaged in erecting 
buildings at Low Field, and cables are being laid along the principal 
streets. 

Newark. — The negotiations between the Corporation and the Notts 
and Derby Electrie Power Company are still going on, and Oct. 31 
has been given to the company as the limit in which to come to a 
decision. | 

Tipton.—The directors of the Mond Gas Company have decided to 
proceed with the erection of their central generating station at Dudley 
Port. Plans have been adopted, and contracts will be let shortly. 
The works will cost £250,000. 

Theft of Wire.—It is reported that the Manchester and suburban 
districts telephone service has greatly suffered during the past month 
through thefts of wire. Altogether 18 miles of wires are said to have 
been removed from various districts. 


Doncaster.— Mr. Norman E. G. Little, late of the Bolton Corpora. 
tion electrical works, has been appointed chief assistant engineer at 
the Doncaster Corporation electrical works, in place of Mr. Jones, 
who is leaving to take up the position of chief engineer at Batley. 


Swansea Telephones.— Tho Telephones Committee are going 
ahead, and a clerk of the works for the new municipal exchange has 
been appointed. The building has already been commenced, and is 
acted to the ground level. It will be completed in about four months' 
time, 

Falmouth.— The Mayor said at the last Council meeting he did not 
think the town would get electric lighting for at least two years. A 
draft agreement between the Council and Messrs, Crompton and Co. 
with reference to the electric lighting of the town has been forwarded 
to that company. 

Anglo-American Telegraph Co.—The directors, after placing 
£6,000 to the credit of the renewal fund, have declared an interim 
dividend for the quarter ending Sep‘. 30 of 15s. per cent. on the 
ordinary stock and £1. 10s. per cent. on the preferred stock, less tax, 
payable on Nov. 1. 

Fulham.—The Borough Council on Wednesday appointed Mr. 
F. P. Fletcher, Canterbury, as shift engineer at. the Council's electric 
lighting station in the place of Mr. E. Perry, who has recently 
resigned. Mr Fletcher was one of the selected candidates when the 
last similar appointment was made. 


Berwiok.—The Harbour Commissioners have leased a portion of the 
old shipbuilding yard on Berwick Quay to the Urban Electric Supply 
Company for the purpose of erecting installation works. The company 
have for some time been in negotiation with Berwick Sanitary Authority 
for the electric lighting of the town. 


8t. Helens.—The St. Helens Electric Supply Committee have 
instructed the town clerk to apply for sanction to the borrowing of 
the sums of £5,600 for extensions of mains, overhead work, etc., and 
£2,000 for the erection of a retaining wall, and the alteration of 
railway sidings at the power station, Cropper's-hill. 


Scunthorpe.—The Urban District Council have resolved that a. 


Bill be promoted in Parliament for the amendment of the Seunthorpe 
Urban District Gas and Water Act, 1899, by repeal, alteration, or 
amendment,of certain sections 1.6. authorising the Council to manu: 
facture and supply electricity for all public and private purposes in 
their districts. | 


recommend that application be made for sanction to the 
£28,000 for the extension of the electricity undertaking. 
that the present plant is fully loaded, and that should а breakdown 
occur on any of the present generating units there would be no spare 
plant to take its place. 


A. M. I. O. E., M I. Mech. E., M. I. E. E., has become a 
firm of Messrs. Kincaid, Waller, and Manville, and the business of 
consulting engineera carried on by them at 29, Great George-street, 
Westminster, will now be under the name of Kincaid, Waller, 
Manville, and Dawson. 


their scheme as soon as any lightin 


Mansfield. —At a recent special meeting of the Town Council it 


was reported that the contractors were getting on very rapidly with 
the electricity works. 
were roofed, and it was hoped that the engine-house would be done 
от. . They had decided to spend £15 on an iron cap for the 


The refuse destructor and the boiler-house 


is chimney. 

Halifax.—The Corporation Tramways and „ 
rrowing of 

It is stated 


informed that Mr. Philip Dawson, 


Partnership. — We are 
er in the 


Salford. At the last meeting of the General Purposes Committee 
of the Corporation it was decided to give the thanks of the borough 
to his Honour J udge Parry for his services in presiding over the elec- 
tricity enquiry, and to ask him to accept an honorarium of 100 guineas. . 
It was also decided to recommend the Council to pay only the costs 
incurred by the Corporation. 

Lead Trust.—A Reuters telegram announces that plans were 
practically concluded on Sept. 29 for the formation of a mammoth 
combination, including all the important lead-manufacturing concerns 
in the country, with a capital of at least 60 million dollars. The New 
York Herald says that the plans for financing the new combination 
have been satisfactorily arranged. 

Redditch.—The electric lighting scheme seems to make good 
progress, for at a recent special meeting it was stated that most of 
the £2,000 raised by loan for the purchase of the new generating 
plant had been required for extensions, and that £2,000 to the credit 
of capital account for another loan would soon be wanted in connection 
with the electric lighting scheme. EI | 

Irvine.—At a special meeting of the Town Council last week the 
report and dens of a proposed scheme of electric lighting was sub- 
mitted. The compulsory area will comprise streets and houses in the 
centre of the town, and plant sufficient to supply an equivalent of 
5,000 8-c.p. lamps for lighting the streets in the compulsory area will 
be provided. The initial cost is estimated at £10,000. ' 

Battersea. —The following additional estimates have been adopted : 
£70 for purchase of bitumen; £110, purchase of 200. yards of 
"06 cable; £345, extension of electric light ani аге light leads from 
Nightingale-lane to Penilow, Bolingbroke-grove. The conference 


re telephones has been adjourned until Oct. 7, owing to the fact that 


the majority of the borough councils аге still in vacation. 


Lancaster.—A sub-committee (consisting of the Refuse Destructor 
Sub-Committee and members of the Electricity Committee) which 
recently considered the question as to dealing with the supply of 
steam from the refuse destructor at the electricity works, 1 
reported that the recent working of the destruetor is satisfactory, and 
that there is no need for further action in the matter at the present 
time. i 

Earsdon.—|n view of the prospective lighting of. the locality by 


the Northern Counties Supply Company, the Council at a previous 


meeting having decided to allow the matter to lie in abeyance for the 
present, it is stated, that the Co-operative Society will abandon 
authority produced a cheaper 
light. The question will come again before the Council at their next 
meeting. | 

Wimbledon.—Mr. Е. Barnes Spencer, M. I. E. E., the able chief 
electrical engineer to the Council, has resigned his post. Mr. Spencer 
has made the undertaking show a reasonable profit at a very early 
stage in its existence, and his departure will be a distinct loss to the 
town. The Council have been sensible in promoting Mr. H. T. Lee, 
A. M. I. E. E., who has been Mr. Spencer's right-hand man, to the 
vacant office. 

Manchester.—A proposal that the Council should allow the com- 
mittee to fix arc lamps in Portland-street, Oxford-street, and Cheetham 
Hill-road, with & view to making certain experiments as to the best 
form of electric street-lighting was defeated at the last Council 
meeting. А resolution was unanimously d asking his Honour 
Judge Parry to accept an honorarium of 100 guineas for his services 
in conducting the recent enquiry. 

Barnstaple. —The Town Council have decided to ask the Post. 
master-General to arrange for the keeping open of the Barnstaple office 
for telegraphic purposes at night and throughout Sundays. Barnstaple 
has within the last few months been put into direct telegraphic com- 
munication with Bristol—which means a welcome acceleration of the 
service to Bristol and the north—and it has assumed the dignity of a 
transmitting station for North Devon. 

Goneral Post Office. —Mr. E. May, controller at the Central Tele- 
graph Office, St. Martin's-le-Graud, retired from the service on Tuesday 
on & pension. Mr. May has been connected with the Telegraph Office 
for over 80 years. When the Government took over the telegraphs in 
1870 he was assistant-controller, and when the position o зера. 
controller was created he was appoiuted to it. А few years ago he 
succeeded Sir Henry Fischer as controller. . 

Stock Exchange.—The Stock Exchange Committee has appointed 
Oct. B special settling day for the Columbo Electric Tramwavs and 
Lighting Company's £120,000 5 per cent. first mortgage debeuture 
stock. Application has also b» en made to the committee to allow the 
Blackh eath and Greenwich District Electric Light Company's £100,000 
44 per cent. first debenture stook, in lieu of the provisional certificates 
now quoted, to be quoted in the official list, 
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British W Co.—Mr. Morton Beales, formerly of 
Messrs, Ferranti Limited, and latterly commercial engineer to Messrs. 
J. G. White and Co., 22a, College-hill, Cannon-strect, E.C., has 
resigned his position with that firm in order to accept a post on the 
staff of the British Westinghouse Electric and Manufacturing Com- 
pany, Limited, Norfolk-street, Strand. 

Bath.—At the last meeting of the Surveying Committee the Ohair- 
man stated that he saw the Mayor in relation to the recent failure of 
the electric light, and pointed out that the streets could not be left in 
darkness for two or three hours, and suggested that incandescent 
lamps could be attached to the arc standards for temporary use during 
breakdowns. The Mayor agreed with the suggestion, and the matter 
was under the consideration of the committee. 


Gloucester.—The last report of Mr. Hammond states that the 
whole of the building work 1n connection with the refuse destructor 
is practically completed, and that the connecting pipes have now been 
delivered. Mr. Bache states that the cells had been slowly and care- 
fully dried, and that the new boiler had been heated, though the steam 
could not be used until the connecting pipes had been fixed. An 
application for a supply of electricity to Ryecroft district is under 
consideration. 

Winchester. - A new ceiling has been put into the guildhall, which 
is picked out in panels of moulded timber frames, and at each inter- 
section of which an electric lamp has been placed. A handsome new 
panelled front is to be fitted to the stage, which will have permanent 
electric head and foot lights, the illumination of the remaining part of 
the building being by electricity, and an electric fan has been placed in 
the roof. Messrs. Coston and Co. are carrying out the work under the 
direction of the city surveyor, Mr. W. V. Anderson. 


Ferranti, Limited.—We have to congratulate Messrs. Ferranti 
upon having secured the services of Mr. Michael B. Field, at present 
electrical engineer to the Glasgow tramways, for the position of con- 
tract engineer to their business. Mr. F. Barnes Spencer, at present 
engineer to the Wimbledon Urban District Council, has been appointed 
to the position of sales manager by the same company. We learn 
that these gentlemen will jointly represent Messrs. Ferranti, Limited, 
and their headquarters will be in London, where an office is shortly to 
be opened. 


Perth.—The Oaledonian Railway Company are about to fit up the 
electric light at Perth North. Judging from experience at Perth 
South, this will prove a great boon to those employed in the yards. 
The introduction of the electric light has been so successful that the 
Town Council were in a position on Thursdsy week to reduce the price 
from 7d. and 3d. per unit to 44d. per unit. The works started with 
only nine private consumers. Since the opening of the electric 
station the number has increased to 185, with а connection equivalent 
to 19,000 lamps. 


Oroydon.— The 600-kw. engine and generator erected by the Elec- 
trical Construction Company, Limited, is to be taken over subject to 
the company’s entering into a guarantee for a period of tnree years 
from the date of taking over. The Oouncil are getting а very 
satisfactory output at present from the machine, which is 
running the whole of the tramcars. The recent change from 
alternating to the direct current for private lighting has given very 
great satisfaction. Mr. H. C. Barkham, of Bedford, has been appointed 
mains superintendent. 


Leigh.—Mr. John Foster has resigned his position as gas, water, 
and electrical engineer to the Council consequent upon his having 
obtained the appointment of chief assistant gas engineer to the 
Birmingham Corporation. It was decided on Tuesday to separate 
the management of the electricity department from that of the gus 
and water departments, and to appoint Mr. D. M. Kinghorn electrical 
engineer at a salary of £156 per annum. An amendment to adver- 
tise for an electrical engineer at a commencing salary of £200 per 
annum was defeated by 15 votes to 6: 

Poole.—The Town Council have referred to a committee a letter 
received from the Bournemouth Corporation asking whother they 
would co-operate with Bournemouth in the event of its being deemed 
financially practicable and otherwise advantageous to establish a 
municipal Wi peer E on the lines of such co-operation to be hereafter 
discussed aud settled. The Poole Chamber of Commerce have passed 
а resolution recommending the Town Council to join with Bourne. 
mouth and Christchurch in finding out whether it was desirable to 
establish such telephone within their area. 


Edinburgh.-- The Town Council propose to put the Electricit 
Committee's surplus, amounting to over £10,000, to the reserve fund, 
which will then amount to about £27,000. No change is to be made 
in the price for electric energy for the current year, the charge remain- 
ing at £15 per lamp per annum, 33d. per unit for private lighting, 
and 14d. for moter power. The Heriot-Watt College extensions just 
opened have been amply provided with electric light, as much of the 
work willbe done at night. Each student will have, in the antique 
and life classrooms, an electric lamp at his or her bench. 


Stoke-on-Trent.—At the last meeting of the Town Council. the 
Electricity апа Destructor Committee reported that the surveyor had 

repared a plan for a scheme providing for a refuse destructor, electric 
ight station, fire station. mortuary, disinfecting sanitary depót, town 
yard, and recreation ground, and recommended that the surveyor and 
electrical engineer be instructed to prepare plans. etc.. for the pro. 
posed destruetor and electricity generating station. and submit the 
same to the committee апа Council. This was agreed to. Electric 
baths for treatment of lead poisoning in the potteries are now in use 
in the town. 

Beverley.—The Council at their last meeting resolved to confer 
with Edmundsons, Limited, as to that company establishing and 
working plant on a certain buying-out scheme. The company, it will 
be remembered, offered to erect and work a plant providing they could 


use the money which the Oorporation have received sanction to 
borrow. If these terms were agreed to, the Corporation could buy 
out the company after a number of yeara at a certain percentage, 
which would decrease as the number of years lengthened, until no per- 
centage at all would be required. It appears, however, that the sum 
required exceeds the Council’s powers by £5,000. 


Birmingham Small Arms Co.—In the annual report for the 
year ended July 31 it is mentioned that to secure greater economy in 
working electrical power is being substituted for steam in the gun 
department, and already a set of engines and dynamos is erected, to be 
followed by two more sets, The old engines, of about 600 h.p., which 
have been running for over 50 yoars, and are fully depreciated in the 
books, will be removed, and it is hoped that in a few months all the 
gun machinery will be driven by electricity. Other improvements 
effected at the works include the erection of an electric power house, 
and the partial reconstruction of the smithy and the barrel-making shop 


Spain.—From statistics of the year ended Dec. 31, 1901, it appears 
that there were in Spain 859 electricity stations at work, out of which 
number 648 were supplying current for public and 211 for private 
lighting. The largest number in one province is 59 in Gerona— 
namely, 24 public and 35 private lighting undertakings. The total 
разно lighting of the towns amounts to 87,112 incandescent 

тре, aggregating 1,012,945 c.p., and 1,470 arc lamps, representing 
1,156,590 c.p. The private lightin 
descent lamps, representing 38,640, 
aggregating 1,292, 
and 45,082,601 c.p. 

Warning.—A correspondent of a Zürich paper who, it is said, is 
thoroughly familiar with Roumanian affairs, writes from there to warn 
electrical firms against having anything to do with orders from 
Roumania, unless payment is absolutely assured. In particular is he 
against anyone's күке ita: to erect works in that country, where 
only a few and insignificant industrial undertakings are as yet to be 
found, so that there can be little sale of current for power, and the 
chances for electric lighting are bad in а country where petroleum costs 
about lid. per litre. The same may be said of motor cars and vehicles, 
for cab fares sre only 3d. to 4d. In addition it will be necessary to 
import almost every workman and certainly every skilled worker, and 
above all, nothing can be done without a concession is first obtained, 
which means a considerable expenditure of time and palm oil.“ 


Aocidents.—4A slight failure (the first since the opening of the 
works 18 months ago) of the electric light occurred at Rotherham 
last week, owing to the fusing of a cable connection. On Saturday 
night the electric current failed at Winchester (also for the first 
time). The supply was resumed in half an hour. Whilst the 
harvest thanksgiving service was being conducted at St. John the 
Baptist’s Church, Newport, on Sunday night there was a 
local failure of the electric light jmstillation, and the church 
had to be lit up for the remainder of the service with candles. 
On the 29th ult. at Drury Lane during the firing of an iron mortar, 
which is ignited by means of an electric current, a serious accident 
occurred, owing te the bursting of the mortar, not connected with 
electricity, but we regret to say that Mr. George Clifton, who is 
employed in the electric light department of the theatre, is reported 
amongst the injured. During the course of the construction of Signor 
Marconi's towers at Poldhu, Mullion, a carpenter fell from a height of 
216ft., without, it is said, breaking a bone. А slight leakage through 
the pavement ata street corner at Sheffield seems to have afforded 
some amusement a few days ago to those who passed over it while it 
was yet damp. 

Hull Telephones.—At a meeting of the Hull Telephones Com- 
mittee on Friday, the National Telephone Company’s action as to 
the Corporation's notice to the company to take up their underground 
wires at the completion of the term of their present licenses was again 
mentioned. The Town Clerk also stated that the company had askel 
for & further interview, and had served a writ upon the Corporation 
for the purpose of testing the question of the validity of the Corpora- 
tion's notice to remove their wires at the time stated. It was ulti- 
mately agreed that whilst the Corporation at present saw no reason 
to alter tho terms of their resolution, they were prepared to have a 
further meeting with the company. The claim of the National 
Telephone Company is for: (1) а declaration that the powers 
which the plaintiffs acquired by agreement with the defendants 
for placing sand maintaining underground pipes, wires, and 
other telephonic appliances and apparatus connected therewith 
within the city of Kingston-upon-Hull, and in pursuance of which 
the plaintiffs have incurred material expenditure, aro powers which, 
in pursuance of Section 5 (Sub.Section 1) of the Telegraph Act, 
1899, are continued and are in operation until Dec. 31. 1911, the 
period of duration of а license to provide public telephonic communica- 
tion, which has been granted to the defendants by his Majesty's Post- 
master-General ; (2) a declaration that three notices, dated respectively 
Aug. 4, 1899, and served by the defendants on the plaintiſls, are and each 
of them are invalid and inoperative so far as the same relate to any of 
the plaintiffs’ aforesaid powers for placing and maintaining under- 
ground pipes, wires, or other telephonic appliances connected there- 
with; (5) an injunction to restrain the defendants, their servants, or 
agents from removing or otherwise interfering with any of the 
plaintiffs underground pipes, wires, or other telephonic appliances 
and apparatus connected therewith so long as the plaintiffs’ powers to 
maintain the same shall continue ; (4) costs. 


Admiralty.— Mr. А. E. Richards, constructor of the Admiralty, 
recently employed upon overseering duties, has been appointed to 
succecd Mr. Н. Cock as chief constructor of Pembroke Dockyard forth- 
with. Mr. Richards is an expert on electrical work. Mr. Jas Yates, 
chief constructor at Portsmouth Dockyard since 1895, has been 
promoter civil assistant to the Admiral Superintendent at Chatham 

‘ard, and will be succeeded by Mr. W, Gard, chief constructor at 


amounts to 1,237,836 incan- 
1 ср., and 2,819 arc lamps, 
25 c.p., giving a grand total of 1,329,237 lamps 
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Malta. Mr. John Apsley, constructor at Chatham, has been i 


appointed to Portsmouth, and Mr. G. Young, assistant constructor, 
has been promoted acting instructor at Portsmouth, vice Mr. W. 
Hockaday, who has been appointed chief constructor at Bermuda, 
from Dec. 1. 

Aston.— Aston is about to celebrate its incorporation by the installa- 
tion of an extensive electrical scheme for lighting and tramways. For 
a couple of months the builders have been at work on the power 
station, which is to be erected in Chester-street, and the foundation- 
stone has just been laid by Councillor J. J. Gittings, the chairman of 
the Electricity Committee. The station will be used for generating 


power both for lighting and traction, and the cost of erection is esti- 
mated at £12, 000. The scheme in its entirety will cost upwards of 


£52,000. In addition, £24,500 will be expended on the electrical 
equipment of the tramways, which are already in the Council's hands, 
and a farther amount of £11,500 will, it is estimated, be required for 
providing overhead wires. 

South Shields.—The Health Committee, the Electrical Committee, 
and the Municipal Buildings Committee have laid before the Parlia- 
mentary Committee of the „ who are preparing the 
Parliamentary Bill proposed to be promoted in next session of 
Parliament, the following resolution: That the Council be recom- 
mended to insert in the proposed Bill the clauses embodied in tlie 
last Bill with regard to the ollowing matters be also inserted: (1) 
With regard to the use of land for a generating station ; (2) power 
to supply electric fittings ; (3) power to make by-laws with respect to 
electric fittings ; (4) power to supply electric energy in bulk; (5) 
supply of electricity for traction purposes; (6) power to purchase 
compulsorily certain lands surrounding the electricity works." 


South Staffordshire Mines e Commission. — We gather 
from the annual reports which will be submitted at the next meeting 
of the Commissioners that the cost of the water raised during the past 
year has been a farthing per ton of water raised. An amended 
drainage engineering scheme, prepared by the engineer, showing 
especially where gas-engines and electricity are applicable in addition 
to the use of loda pe steam pumping engines, will be submitted 
at a special meeting to be held at the close of the annual meeting. 
Mr. E. B. Marten, in his report on surface works, states that the cost 
of surface pumping has been a little less than last year. The new 
works were required more especially for the sites of electric pumps. 
An i eave electric pump was about to he put at Ocker Hill, 
near the Midland Electric Corporation works. 


Alloa.—The electric light installation at the town hall has now 
been successfully completed. The stage is lighted by means of 51 
concealed top and side lights and by 30 footlights, while six elec- 
troliers of very handsome desigu containing 20 lights each effectively 
light the hall, and three smaller electroliers of four lights each supply 
the lighting under the back gallery. Mr. Thomson Paton has 
defrayed the cost of these improvements, as well as the renovation of 
the premises The contractors for the electric lighting were Messrs. 
Anderson and Munro, Edinburgh, and for the peinting and decorating 
Mr. John Robertson, Alloa. 1e consulting engineers for the electric 
lighting were Messrs. Buchan and Hogarth, Edinhurgh, and we under- 
stand that Messrs. John Melvin and Son, architects, Alloa, carried out 
the whole scheme of decoration with the approval of Mr. Waterhouse, 
the architeot of the hall. 

Dundee.—The electric engineer in his last report states that he had 
had an enquiry from the North British Railway Company as to the 
rate at which the Corporation would supply the Tay Bridge passenger 
and goods stations, offices, and yards with electrical energy. "The 
Electrie Lighting Committee offered to supply the first 20,000 units 
per annum at 4d. per unit, less the usual discount, and all over and 
above 20,000 units at 2d. per unit, provided that the company took a 
minimum supply of 20,000 units per anrum. The question of pro- 
viding increased boiler power at the station was discussed at a meeting 
of the committee on Tuesday. A proposal was made to instal two 
tubular boilers, the relative merits of which contrasted with those of 
the Lancashire type at present chiefly in use were discussed. It was 
remitted to the engineer to formulate a report on offers which had been 
made for supplying the new plant. 


Obituary.—We learn with regret of the death of Mr. Fred. 
Bathurst, which occurred on Saturday last, owing to heart failure 
having supervened on an attack of asthma. Mr. Bathurst was a pupil 
of the City Guilds at Finsbury under Prof. Ayrton, after which he 
joined the staff of Messrs. Woodhouse and Rawson, with whom he 
held an appointment for several years. He thon went over to the 
United States and obtained a goad: position at the Edison Works, his 
department being more particularly connected with Mr Edison him- 
self and his laboratory experiments. On his return from the States 
some years ago, he brought back with him the agency for the interior 
conduit system of wiring, which he has since exploited in a manner 
which is probably woll known to our readers. A few ye rs ago he was 
awarded a gold medal and £25 premium by the Society of Arts, for 
his paper on prevention of fire risks. 

Barrow.—An enquiry has been held into an application of the 
Corporation for sanction to borrow £20,000 for the purpose of extend- 
ing the electric lighting system. The Town Cierk explained that the 
application was being made in consequence of an increased demand 
for supply of electricity, and also in respect of au agreement entered 
into with the British Electric Traction Company for a supply of current 
for the proposed reconstructed tramway system. It was 54 years since 
‘the current was first supplied by the Corporation, and the demand was 
now so great that the capacity of the works was practically exhausted 
The total amount already borrowed was £58,575. It was proposed to 
ask for repayment over a period of 50 years, and that the commence- 
ment of tho repayment be deferred for three years. The Inspector said 
he was afraid this would not be allowed, as the Local Government 
Board had decided they had no power to grant it. 


Brighton.—The work of putting in the foundations of the Cor- 
poration's electricity works at Southwick is now very rapidly drawing 
toa close. There can be no doubt, says the Sussex Daily News, as to 
the complete success of the scheme, which is a triumph of engineering 
skill. here all was mud and water one can now walk on either of 
the great walls or from pier to pier on solid ground. The remaining 
work causes far more trouble, owing to the enornious amount of water 
to be dealt with, than was met with in some sections, on account of 
the berth, over 200ft. long, which it has been found necessary to cut 
for the steamers that are to come alongside to supply the finished 
works with coal. This indispensable item has, unfortunately, proved 
for the present a source of greater difficulty than was anticipated, for 


in makisg the foundations for the office walls, which abut on the 


canal towing-path, the workmen have to contend against a large 
volume of water ever pressing to enter into the space devoted to the 
formation of the foundations. 


Temple Telephones. It is understood that the authorities of the 
Middle Temple have now given their consent to the Post Office tele. 
phone service being introduccd into their Inn, and that accordingly 
the laying of the wires will shortly be commenced from the entrance 
to the Temple at the Thames Embankment. With regard to the Inner 
Temple, communications have been going on between the Post Office 
and the Benchers, the latter proposing that overhead wires should be 
used. To this proposal the l'ostinaster-General pointed out several 
objections, and also called attention to the fast that in no part of the 
Temple would it be necessary to lay a pipe of more than Jin. in 
diameter, and that pipes of this or smaller size could be laid at a very 
short distance below the surface. The Postmaster-General states that 
if the Benchers decide against the introduction of the underground 
system he will be reluctantly obliged to abandon the idea of intro. 
ducing the Post Office telephone service into the Inner Temple. The 
Benchers will reserve their decision until after the Long Vacation. 


Luton.—The Town Council on Tuesday decided to increase the 
salary to the electrical engineer, Mr. Crooke, by £50 per annum, and 
to ри a new loan of £5,000 in order to carry out certain exten- 
sions. Mr. A. T. Suell, in his last report, states that he has completed 
the whole of the work he has been commissioned to do in reference to 
the installation of electric light at Luton. The Electrical Engineer 
reported that since July 18 8,888 units had been generated, 167 8-c.p, 
lamps and one 3-h.p. motor connected, making a total of 67 consumers 
with 5,051 lamps and seven motors of 25 h.p.; 770 lamps and one 
8.h.p. motor were also ready for connection. It was resolved to order 
two Aron meters at £5. 5з. each, one pump for oil separator at about 
£4, and 25 paira house fuses at 10s. 6d. per pair. An extension of 
cables in Guildford-street, Mill-street, and New Bedford-road is to be 
carried out at £70, and in Stuart-street at £55. The engineer is to 
report as to the laying of mains and the supply of light and power to 
two large firms who have applied. An application for an extension to 
High Town has also been received. 


Dublin.—The Lighting Committee are considering the lighting of 
Pembroke-row, Haddon-row, Clontarf, Pleasant-street, the Dockyard 
Company’s premises, etc. The length of mains laid in the streets up 
to the present month is 180,000 yards. Last Thursday the Dublin 
section of the Institute of Electrical Engineers (on the invitation of 
Councillor Irwin, J.P., chairman of the lighting Committec) visited 
the Pigeon House station. The roofing of the works has com- 
menced, and the erection of the plant will be begun in about 
two weeks. Some of the boilers are already on the ground. The 
main building occupies almost the entire eastern side of the new 
harbour, and Ше ground covered measures 182ft. long by 140ft. deep, 
the height from ground level to the eugine-house ridge being Oft. 
The walls are extremely substantial and stand on massive concrete 
foundations, in many places 10ft. wide. The chimney shaft rises 
186ft. from the ground level, while its foundation work starts at 
nearly 50ſt. below the ground level. The shaft is 20ft. square where 
it appears over ground, while the base of the foundation is 38ft 
square. 


Wallasey.—At the last meeting of the District Council, the Gas 
and Electricity Committee made a recommendation that the Council 
apply to the Local Government Board for sanction to borrow £52,360 
for electricity extensions. The matter was referred back in order that 
it might be discussed by the members of the Tramways, Gas, and 
Electricity Committees. A meeting of this joint committee has now 
been held, and a statement of the engineer, showing the probable 
requirements of the electricity works in the mattor of capital expendi- 
ture for the next seven ycars, having been considered, it was decided 
to recommend the borrowing of the sum named at the Council meet- 
ing last night. In view of a report of the electrical engineer, the Gas 
and Electricity Committee recommend that the charge for electric 
energy to the Tramways Committee be 184. per unit instead of 2jd., 
and that in regard to the charges for energy to consumers in the 
district there be a reduction in the energy required to be consumed 
before becoming entitled to the lower scale of 4 unit per lamp—that 
is, 2 units instead of 24, as at present - and a reduction also of 1d. 
in the lower scale—viz., from 4d. to 3d. per unit, the initial price 
of 6d. remaining. 


Presentation. —The officials and staff of the Harrogate по digg 
electricity department last week presented to Mr. Geo. Wilkinson, 
M. I. E. E., M. I. M. E., borough electrical engineer, a handsome cloek, 
suitably inscribed, on the occasion of his marriage. Mr. Neil McLean, 
chief assistant engineer, in making the presentation, said that it was 
mainly due to Mr. Wilkinson's management and goodwil to his 
employés that the undertaking bad grown to the extent which it had 
done; and he had no doubt that in the future, if the same mutual 
good feelings existed between Mr. Wilkinson and his staff, the place 
would grow with the same rapidity as it had done hitherto, and he 
thought that the present record of 14 lamps per head of population 
was one which could not be beaten." The following appeared in the 
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local Press: On Thursday afternoon at St. Mark's Church, Harrogate, 
the wedding took place of Mr. Geo. Wilkinson, electrical eugineer to 
the Harrogate Corporation, and second son of Councillor Wilkinson, 
of Harrogate, to Miss Annie Ellis, only daughter of Mr. T. W. Ellis, 
of Otley-road. The Rev. James Wilkinson, M.A., vicar of Brenzett, 
Kent, elder brother of the bridegroom, was the officiating clergyman. 
The honeymoon will be spent in the South of England." 


—At the meeting of the Council to-day it will be recom- 


mended that mains be laid аз follows: ure lace at à cost of 


£450, Wharfedale-road at £63, Junction-road at ‚ Archway-road 
at £54, Seven Sisters-road at £82, Canonbury-road at 2110, and 
Highbury-grove at £198. The Finance Committee will submit the 
following report: ‘‘ We have had under consideration various applica- 
tions by consumers and others for a reduction of the rates of charge 
for motive power. It is pointed out that while the rate of 2d. per 
unit for daylight supply is a favourable one as far as it goes, the effect 
of the 7d. апа 4d. sliding scale after dusk is to make motive power 
expensive during the winter season. We understand that motive 
power is a. taken over а larger number of hours per day than 
is the case with lighting, and that it is unusual for motive power to 
add to the peak of the lighting load so as to render necessary an 
increase in the capital expenditure required to meet the maximum 
demand on the station. For these reasons we are of opinion that the 
use of motive power should be encouraged, but since motors have a 
well defined period of use, we consider that any change of rate should 
embody a reversion to a flat rate or uniform scale of charge. We, 
therefore, recommend that the supply of electricity for power purposes 
only be charged for at the following rates: from 12.39 a.m. to sunset 
2d per unit, from sunset to 12.30 a.m. 5d. per unit." 


St. Marylebone.—At last night's meeting the Lighting Committee 
reported that, after consultation with counsel and the Council's con- 
sulting electrical engineer, objections had been made to the works 

roposed in notices received from the Metropolitan Electric Supply 

ompany, Limited—viz.: (1) to lay a cast-iron conduit for extra high- 
tension mains across Edgware-road at Blomfield-road, and along 
Edgware-road, Richmond-street, Carlisle-street, Church-street, Exeter- 
street, Devonshire-street, Lisson-grove, Marylebone-road, Wyndham- 
street, Wyndham-place, Montagu-place, Dorset-street, Manchester- 
street, and South-street, to their Manchester-square station ; (2) to 
lay a Sin. cast-iron pipe from Rathbone-place station to Marylebone- 
passage sub-station ; that the company had appealed to the Board of 
Trade, under the provisions of their West London Lighting Order of 
1889, against the objections, and that the Board held an enquiry on 
Sept. 4 with respect to the proposed works. A communication was 
read from the Board of Trade, forwarding copies of the orders which 
the Board have issued to the company under the powers conferred upon 
them by the Metropolitan Electric Supply Company (West London) 
Lighting Order, 1889, allowing the appeal in cach case, and approving 
of the proposed works, subject to the conduit for extra high-pressure 
mains proposed to be laid along Edgware-road and certain streets of 
the borough: to the company's generating station in South-street, being 
laid from Dorset-street, along Baker-street to (ieorge-street, and along 
George-street to Manchester-strect, instead of continuing along Dorset- 
street, east of Baker-street, and along Mancliester-street. 


Cheshire Power Scheme.—[n the next session of Parliament а 
syndicate will apply for parliamentary powers to erect electric gene- 
rating stations and power throughout the county of Cheshire, and 
northern part of the county of Stafford. It is called the Cheshire 
and North 5tallordshire Electric and Power Gus Syndicate, and will go 
to work with the large capital of £1,500,000. The chief object of the 
company is to supply electricity and produce gas for power purposes, 
but it is not intended to encroach upon the power of the local autho- 
rities to deal with the local distribution of the electric energy within 
their respective areas. Should powers be obtained, the area to be 
embraced will extend over 1,770 square miles. In this arca there are 
four county boroughs, 12 boroughs, 44 urban districts, and 28 rural 
districts, and 4 population of about 14 millions. The company 
propose to supply electricity in bulk, conveying it ready made to the 
authorities and others requiring it at cheaper rates than they can 
produce it themselves. For this purpose three power stations are 
to be erected, one being in Sutton just outside Macclesfield, 
another is to be situated near Stone in Staffordshire, and the other 
near Frodsham. The station near Macclesfield will be able to supply 
the whole of this district, including Alderley and Wilmslow should 
it be necessary. It is contended by the promoters of this schenie that 
there are no local authorities in the proposed arca to supply, with the 
exception of Birkenhead and Stockport, large enough to manufacture 
electrical energy on a sufficiently large scale to place the undertaking 
on a sound financial basis. The maximum charge is to be 2d. per 
unit. In Alderley powers for electric supply have already been 
obtained and transferred to private companies. 
Distriet Council have an order, and have just decided to establish 
generating works. The solicitors to the syndicate are Messrs, Rowelitle 
and Co., of Manchester and London, and Mr. R. Fleming, 37, Cross- 
street, Manchester, is the secretary. 


Leeds.—The members of the City Council on Tuesday inspected 
the new buildings and plant at che Corporatiou electric lighting 
station, Whitehall-road. The site of the new works comprises an area 
of 290ft. by 181ft., and the buildings consist of an engine-house, 
switchroom, cable cellar, boiler-house, stores, and workshops. The 
engine-house is completed. It is 220ft. long, 65ft. in width, 33ft. 
high from floor line to crane rail, and 44ft. from floor line to the 
underside of the roof binders. The plant consists of one McLaren and 
one Belliss engine, both coupled to alternators made by the Electric 
Construction Company. he engines are capable of 2,400 h.p., 
and tke capacity of the dynamos is 1,500 kw. each. There is 
а 50-ton overhead travelling crane equipped with a two-phase motor. 
The cable cellar under the switchboard is so arranged that the cables 
leaving the board are carried down direct on to shelves into the cable 
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| subway which runs as far as Queen-street, a distance of 350 yards. 
, By this means it is possible to get at any cable that may need repair. 
The boiler-house will be able to hold 24 watertube boilers. The 
undertaking has grown in nine years from a amall private venture 
with & capital of £42,154, and a plant with a capacity of generatin 

250 kw., until it is now one of the most important of the municipa 

undertakings, the capital expenditure upon which has been consider- 
ably over a quarter of a million 3 while the generating 
capacity of the plant has grown to 8,740 kw. At the commence- 
ment 4,000 35-watt lamps were supplied ; to-day the demand is equal 
to about 200,000 lamps. Nine years ago 130,068 units were sold 
in the course of 12 months ; last year the sale totalled to 3,055,165 
units, and the demand is still increasing. The price per unit has 
fallen from 8d. to 4d. for lighting, and from 5d. to 14d. for motive 
power, meter rents having been abolished entirely. The Lord Mayor 
(Alderman Butler) said that there was ono thing which struck him 
with great pleasure, and that was that one of the new engines had 
been supplied by a Leeds firm. Of all the lighting stations in the 
country, that in Leeds consumed the least coal in proportion to the 
energy produced. It was only 27 per unit, which was lower than 
every other lighting station. Working expenses cost Leeds only 
62 per unit, and the total cost, including everything except capital 
charges, was only 1:04, which, with the exception of Liverpool, where 
about 20 million units were sold annually, was the lowest in the 
kingdom. 


Colne.— The opening ceremony of the Corporation’s electricity works 
at Phillips-lane took 91 last Thursday, when the Mayor (Alderman 
W. H. Varley) called upon the chairman of the Electricity Committee 
(Councillor H. Hewitt) to start the engine. There was a large attend- 
ance, including Messrs. J. Foster (Leigh borough electrical engineer), 
A. Fraser (borough electrical engineer of Nelson), J. Birkett (borough 
electrical engineer of Burnley), J. Giles (borough electrical engineer of 
Blackburn), and J. H. Smyth (borough electrical engineer of Keighley), 
who were subsequently entertained by Councillor Hewitt at a banquet 
at the Crown Hotel. With the exception of the installation of the 

lant for supplying traction power to the new Colne and Trawden 
Light Railway, the new works are practically completed. The total 
outlay ир to the present time is about £24,000, and about ©5,000 
more will be required in connection with the plant for the electric 
railway. Borrowing powers up to £39,000 have been obtained. The 
Corporation are under contract to supply the Colne and Trawden Light 
Railway with current, which will mean a minimum income of about 
£1,500 a year for current, and as soon as this is reached another gene- 
rating set, similar to the one now erected, will have to be monge 
The professional supervision of the scheme has been entirely in the 
hands of Mr. Alfred George Cooper, A. M. I. E. E., the borough electrical 
engineer, for whose description of the works we are indebted to the 
Colne Chronicle, The generating plant at present installed consists of 
а 160-kw. generator of Messrs, Greenwood and Batley's шаке, coupled 
to а Belliss cross-compound engine of 240 b. h. p. when working con- 
densing with 165lb. pressure on the boiler. The plant is capable of 
hghting 5,200 8-c.p. lamps. It is fitted with a Korting ejector con- 
denser supplied with water from the river by means of Greenwood and 
Batley's electrically-driven centrifugal pumps. The steam is supplied 
by a 50ft. by 8ft. Lancashire boiler, made hy Yates and Thom, fitted 
with a Proctor sprinkle: stoker, the steam on its way to the engine 
being passed through a Hick-Hargreaves superheater. The water is 
passed through a (ireen’s economiser by means of a Hall’s com- 
pound direct-acting pump from the hot-well. An exhaust steam 
injector is fitted for teediag the boiler when the engine is running 
non-condensing ; this injector can also be used as a live steam 
injector when the engine is standing. The switchboard was made by 
Cowan's Limited to Mr Cooper's design, and consists at present of 
two generators, balancer booster, recording meter, battery, plugboard, 
and three feeder panels. The battery consists of 270 cells of British 
Power Traction aud Lighting Company’s make, and is capable of 
maintaining 950 lights for nine hours. The Parsons turbo-generator 
fitted at tlic destructor is capable of maintaining 5,200 8-c.p. lamps. 
This dynamo, like the other, generates at 480 volts for lighting and 
500 to 550 volts for traction. The three-wire system is balanced by 
means of a Siemens balancer capable of dealing with an out-of-balance 
amount of 100 amperes. The boosters attached are for charging the 
batteries, and will give 80 amperes each at 10 to 80 volts. They can 
also be used for boosting any of the feeders if required by means of 
uw inedia The feeders are triple concentric, and lead to underground 

istributing chambers, where each distributor is suitably fused to cut 
it off should any accident occur. Each distributor consists of a three- 
core cable, also paper insulated, and made by the British Insulated 

l 


Wire Company. ie feedera and distributors are all on the draw-in 
system. 


PROVISIONAL PATENTS, 1902, 


SErT. 22, 

20616. Improvements in dynamo-electric machines. Benjamin 
Garver Lamme, Westinghouse - building, Norfolk - street, 
Strand, London. (Date applied for under Patents Act, 1901, 
Sept. 24, 1901, being date of application in United States.) 
(Complete specification.) 

20624. Improvements in alternating-current generators. Edwin 
Gaskell and Archibald John Hedgcock, 78, Fleet-street, 
London. 

20645. Improved means for regulating the consumption of 
current by electromotors, Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 


Chancery-lane, London. (Siemens und Halske, Aktien- 
Gesellschaft, Germany.) 
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20647. Improved construction of electrical transformers, 
choking coiis, and the like. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Siemens und Halske, Aktien- 
Gesellschaft, Germany.) 

20648. Improvements in telephonic installations having several 
branch stations communicating by a common line 
wire with a central exchange. Arnold Goldwurm and 
Arthur Horowitz, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

20651. Improvements in and connected with the purifying 
or other treatment of water and other liquids or 
fluids by electrolysis, Walter Badenoch Hardy, 323, 
High Holborn, London. (Charles F. Warner, United States.) 

20656, Improvements in or relating to switches and connec- 
tions for testing electric current circuits. (:corge 
Leonard Addenbrooke and Lionel Robinson and Co., 37, 
Essex-street, Strand, London. 

20663. Improvements in emergency stoppers or brakes for 
use on electric cars and like vehicles. Ambrose 
Mitchel Martin and John Joseph Kay, 6, Lord-street, 
Liverpool. 

20680. Apparatus for automatically detecting and showing 
the existence of foul gas in mines and like places, 
and electrically indicating and recording the presence 
of such gas to those in charge of the mine or the 
like works. John Hylard, Palace-chambers, Westminster, 
London. 

20682. Improvements in and connected with apparatus for 
printing telegraphs, William Lloyd Wise, 46, Lincoln’s- 
inn-fields, London. (Charles Luman Buckingham, United 
States.) (Complete specification.) 

20683. Improvements in page-printing telegraphs. William 
Lloyd Wise, 46. Lincoln’s-inn-fields, London. (Charles 
Luman Bukingham, United States.) (Complete specification.) 

20684. Improvements in perforating machines for preparing 
telegraphic messages for automatic transmission. 
William Lloyd Wise, 46, Lincoln’s-inn-fields, London. 
(Charles Luman Buckingham, United States.) (Complete 
specification. ) 


Serr. 23. 


20700. An improved clectrical fire-alarm. 
Effingham-road, Reigate. 

20755. Electrical controlling apparatus for electrical motors 
and the like. Oliver Iminy, Birkbeck Bauk chambers, 
Southampton-buildings, Chancery-lane, London. (Sprague 
Electric Company, United States.) (Complete specification.) 

20756. A protecting hood for preventing the spread of con- 
tagious diseases, applicablo to telephone receivers. 
Edouard Bardac and Pierre Albert Martin, 1, Queen Victoria- 
street, London. 


William Timms, 15, 


Serr. 24. 

20772. Improvements in and relating to the electrical igni- 
tion apparatus for motor-driven vehioles. Alfred 
Watson, jun., Bridlemere,” Maney Hill-road, Sutton 
Coldfield. 

20794. A “wire-finder" for the overhead wire on electric 
tramways. Thomas Turner, 184, Blomfield - terrace, 
Harrow-road, Paddington. 

20803. An improved terminal for electrical connections. 
George Edward Carr, 44, Penn-street, Scotswood-road, 
Neweastle-upon-Tyne. 

20805. Improvements relating to prepayment instruments for 
use with telephones and other electrical instruments. 
Herbert Johu Dawes, 14, Conington-road, Lewisham, London. 

20863. Improvemonts in means or apparatus fer attaching 
electric sconces and the like to walls, ceilings, and 
other places. Adrian von Hooydonk, 23, Southampton- 
buildings, Chancery-lane, London. 


Sept. 25. 


20866. Time-limit device for electrical circuit - breakers. 
Bertram Thomas and Eustace Thomas, the Cornbrook Tele- 
graph Works, Hulme, Manchester. 

20871. Improvements in or relating to oclectric storage 
batteries and the like. Malcolm Sutherland and Elias 
Mareuson, 61, Chandos-street, London. 

20886. An automatic lifeguard to be attached to electric cars. 
Ernest Palmer, 12, Murano-street, Firhill, Glasgow. 

20887, Improvements in and connected with electric railways 
and signalling apparatus therefor. Robert James 
Shechy, 70, Market-street, Manchester. (Complete specifi- 
cation. ) 

20923. Improvements іп means for adjusting the height of 
suspended electric lamps. Albert Huber, jun., 18, 
Buckingham-street, Strand, London. (Complete specification. ) 

20931. Improvement in automatic electric fire-alarms, and 
generally applicable to heat-operated signalling and 
controlling devices. Robert Francis Sidebottom Venner, 
37, Essex-street, Strand, London. 


SEPT. 26. 


20939, Incandescent glow lamp. Thomas Quartermaine and 
Howard Knight, 48, Spring-gardens, Buxton, Derbyshire. 


20940. Improvements in dynamo-electric machines. James 
Atkinson, Benavie, Marple. 

20970. An improved insulator, Heinrich Kerkmann, jun., 100, 
Wellington-street, Glasgow. (Complete specification. ) 

21019. Improvements in connection with submarine or other 
vessels, torpedoes, and tho like, for controlling and 
operating them by electricity. Lida Wilson, 47, Lincoln’s- 
inn fields, London. (Complete specification. ) 

21021. Improvements in or connected with the poles or 
electrodes of electrolytic apparatus and the like. 
George John Atkins, 115, Cannon-street, London. 


SEPT. 27. 

21037, Mechanical telegraph transmitter. Joseph Wesley 
McDonald, 62, St. Viucent-strect, Glasgow. (Date applied 
for under Patents Act, 1901, Jan. 27, 1902, being date of 
application in United States.) (Complete specification.) 

21047. Improvements in and in appliances for use in oon- 
nection with certain drums for holding electric cables. 
Ilenry Sutcliff-, 18, St. Ann-street, Manchester. 

21051. "Automatic (instantaneous release) switoh" for eleo- 
trical purposes. Rowland Hughes Jones, Abergele-road, 
Colwyn Bay. 

21075. An improvomont in flexible metallic tubing for 
armouring insulated electrical conductors, William 
Henry Kanzon Bowley, Birkbeck Bank-chambers, South- 
amptuu-buildings, Chancery-lane, London. 

21076. Improvements in fiexible metallic tubing. William 
Henry Kanzon Bowley, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

21077. An improvement in flexible metallic tubing for 
armouring olectrical conductors. William Henry 
Kanzon Bowley, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane. London. 

21090. Improvements in porforators more particularly for 
use with automatic telegraph transmitters. John 
Gell, 21, Finsbury-pavement, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct, 16. 


1901. 

15087. Electric percussion drills or tools. Loring. 

16712. Automatic apparatus for controlling the speed of 
tramears, automobiles, and other electrically or 
mechanically propcllod vehicles. Verbury. 

18990. Electrical ignition devices for internal-combustion 

motors. Nicholson. 
Electricity meters. 
Limited, and Holden. 

20732. Means for regulating clectric currents applicable to 
the lighting, heating. and ventilating of railway 
trains and other structures. Preston. 

Electric time-reminder oloeks. Dubinski. (Date applied 

for under International Convention, April 1, 1901.) 
23166, Devices for use in electric wiring. Robertson, 
23659. Hoisters for suspended electric lamps. (iractzer. 
1902. 
9503. Dimming attachments for electric incandescent lamps, 
Pogue, (Date applied for under International Convention, 
April 29, 1901.) 

12688. Polyphase-current transformers. Thompson. (Berliner 
Maschinenbau Actiengesellschaft vorm. L. Schwartzkopff.) 

15674. Electric motors.  liolson. (Date applied for under Inter- 
national Convention, July 15, 1901.) 


19224. British Thomison-Houston Company, 


21600. 


17811. Insulating apparatus for electric currents of high 
tension. Lemstrom. 
COMPANIES' STOCK AND SHARE LIST. 
Name. r^r Last price. 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 percent. Cum. Pref., Nos.1-70,000 1 .. 5-4 
Aron Electricity Meter, о p.c. Cum. Pref. Shares, 1-125,000 1 .. HE 
A: 1+125,000., hhõ⁰r ³ðͤ 1/16-5/16 
British Insulated Wire, Ord., 1-70,000 .................... 5 8-84 
6 per cent. Cum. Pref., 1-40,000 .................. 5 97.705 
5 per cent. Mortgage Debentures ................ 100 102-1 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 ad 
v per cent. Mortgage Debenture Stock .......... 100 105-1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 3-14 
— Non. Cum., 6 per cent. Pref. .................... 2 ss 1-1 
44 per cent. 1st Debenture Stock ................ 100 100-1 
44 per cent. 2nd Debenture Stock ................ 100 94-99 
Callender's Cable, ререпёцгеѕ............................ 100 109-113 
rr Don e Ca So OE ез 5 154-1 
5 per cent. Pref. ....... ........................ 5 5$ 
Crompton апа Со. ,,. E оа casas eeu $ aš 
5 per cent. Debentures .......................... 100 101-106 p. 
Edison and Swan United, A" Shares, 1-99,261 .......... 
** A" Shares, OI-OI7, 19 9 .. 
5 per cent. Debentures .......................... 100 .. xd 
4 per cent. Deb. Stock, Red. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 
7 per cent. Cumulative Pref. .................... 2 -$ 
4 рег cent. Perp. Ist Mort. Deb. ................ 100 102 
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Name. peru Last price. Name. m Last price 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 .. 10-1 — 
4 per cept. let Mort. Deb. Stock ................ 100 . 99-102 xd Electric Lighting and Supply. 2 2 
1 o o о inse ДОП Blackheath & Greenwich District Ordinagy 1,201-101,200.. 1 .. 104 156 2d 
44 per cent. Debentures ........ БЕУ ecu 1005 2c. d 115 . E E ' snd Cony: s AO ш 12-18 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 205-21 44 per cent. Cum. Prei 10 
per cent. Debentures 100 99-102 xd Debenture Stock. Вей... 2.10 .. 108105 
Parker, Thos., Limited, Ordinary ne 10 . 14-154 он and Kensington, rd F ß 5 .. 104-108 
Telegraph Construction and Maintenance ................ 12 al т cent. Preference ............- core 5 .. 104-10 
5 per cent. Bonds .............................. 100 102-105 Caleutta E ectric Suppl Corp., Ordinary, Nos. 1-20,000.... 5 | 7185 
08. %h))yhhh ЕРЕ Е . 
Electrice Tramways.— Cambridge Electric Supply Company, Ltd., 810 ох: Бууз 8 * d 
Anglo-Argentine, 1-260,007 5 44-43 xd Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. grt 
: Pi EET 
Е ermanent 6 per cent. Debenture Stock, 1888.... 100 125-1 ross and Зїгапа...............................- 5 . 3! 
1 aud Fleet wood Tramroad 10 13-14 Nos. 50,001-70,000 C 5 А 8- 
Brisbane аш nr nm ОЧ. 2 000 .......... б 34-4 — 4 & e Саш. е 55 2 А af 
per cent. Cum. „ Nos. 1-75,000 ............ as , ; , 1-40, 
d percent Deb. Stk., Red., Prov Certe all pd, 100 .. 105106 3 8 1090 .. 10 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 . 7-74 elsea 4 : Sent D t T" 100 — 168111 
Non. Cum. 5 per cent. Pref., Nos. 25, 001-88, 500 10 99 City of Landon e Cien DEM id 10 9.10 
44 per cent. 1st Mt. Debs., Nos, 1-5,250, of £40 each 40 103-105 p.c yo 6 ner cent Cumulative ре 10 1 
British Electric Traction, Ord., I. 00 000 & 60, 01-50, 000. 10 124-154 5 ре, e, 00 124-154 
6 per cent. Cm. Pt., 50 001-60,000 ‚H—H—U BH 10 ат 4 pe r cent. 2nd Deb Stk. Prov. Certs. ‘(all pd.) рх 100 y 103-106 
5 per cent. Perpetual Debenture Stock .......... 100 -127 xd Count Hal shi and Brush Provincial, Ordin Е n 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 18-14 иу % per cent. Cum. Pref. ........ 1 iid 5 „ I- 
“Be 6 por cent Om PE, 00 7 B e 44 per cont, Debentures Frov. Certa. All på Rd. 10 .. ШШ 
| 5 per cent. Deb. Stock, Red. .................... 100 .. 1041 T ie SEN о co 
Prov. Cert., ail paid 100 98-101 6 per cent. Cum. Pref. .......................... Vs 741 
Cape Electric Tramways, Nos. 1-400,000.................. 1 .. -23 44 per cent. 1 Mort. 2 „ рү 1-20.000 m a M 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 9150 кессе Тасы оош ee еш РЕ, Жу 56108 
4 per cent. 186 Mor ebentures ............ 100 .. 101104 Folkestone Electric Supply, Ltd., Ord. Nos. 1. ib, %% : ха 
Согк Electric Tramways and Lighting Co., Ordinary ...... 10 .. 1514 ae t RP Deb dk Bei 5.10 100 . 10106 
5 per cent. Cum. Pref. ....................... 10 11-12 4 par cont: SIT OAT TOON pte ue i 
E Mined E e R т 100 ' 9695 Hove Electric Lighting, Limited, Ord., 1-11,000 .......... Б. 3 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 . 114-124 Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 121,000 100 or 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 14415 Der сец». Notting Hiii — — 104101 xd 
г cent. Mort. Debs., 1-3,000, Red 100 98 xd Kensington and Knightsbridge and Notting Hill ........ 100 .. X 
Larperial Tramways, Ordinary. . al. 2222) Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 10) 
npe 6 per аЛ CUm: Pre qe all. 144-154 London шсш, Ordinary О A 8 ч > IAM 
rcent. Deb. Stock ........... | nm „ 100 112-11 per cent. |; PPP" " 
Isle of Tháp Electric Tramways and Lighting, 5 per cent. 4 per кш 1st Mortgage Debenture Stock, Вей... 10 i 15 1) 
Cum. Pref., Nos. 30,001-60,000 . . b...... b. . . 44 Metropolitan, Ordinary .....-.... нее — 10.115 
' d 4 per cent. First Mortgage Debenture Stock .... 100 .. 
Kidderminster and District Lighting and Traction, Pref... 5 34-4 ent, Mortgage Debenture, Red 100 99-102 
London United Drys (1901);5 per cent Gum Prel 712.500 K : ay Noweastle-upon tyne Electric Supply, Ordinary. 5 9-94 
z * Р, : з ў 1} Preferences 4 .. 
4 per Gent. lat Mit. Db. Stock, ed. .. .. .. or $^ Notting Hill Electric Lianting . ою 10 db : 
New General Traction, Ordinary ........................ 5.. 23 4 per cent. First Mort. Deba., Nos. 1-500 (Reg.) . 100 .. 10119: 
6 per cent. Cum. ef. %%% pn ß 10 : 3-4 Oriental, 187 999... ⁵]*»»nA y fk; xx x 1 oe ч 1 
5 per cent. Mortgage Debentures, 1-1,713 (Regd.). 100 .. 93.98 ^: рда 5p; аш „ rfl us 6160 
Oldham Anton, ада E e 14 555 Oxtord Electric, Ordinary, 196 and 407:10,310............_ 8. 8 
ner cent. 1 Mort. Deb. Stk. | F 4 per cent. Debenture Stock .................... 10 . 98-101 
Perth Elec Tran action: Ordin г сери Aries" M nic River Plate Electric Light and Traction, Deb... .......... 100 . 70-75 
5 per cent, Oum. Pref. 1. eee eee. : 1811 Royal Electrical Company of Montreal, 44 per cent. First 
4% per cent. Debenture Stock... а. . 108.111 8 1 1 Tlewtrio Sup iy, Ltd., Ord-, 112,000 .. 190 8 EU 
ectri T ract — m e 0 * ee . 
South Er 75 Е де lon and’ Power Company 1 x ye r T ороо Stock pom 1 98 $ 89 
Preference ............... bn tU South London, Ordinary .............. een : - 
J) iania eoe es d St. James's and Pall Mall, Ordinary, 101-20,080 122222227: 8: is 
—— £500,000 4, per cent. Debentare Stock ....... Spe. 70 ho Z т К к e PRIM 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ 3 24-54 xd 
Electric Rallways.— "aui 5 per еи E Preference, 50,001-80,000 5 ni xd 
nster, Ordinary ........ eee · 4g 22 > - 
Central) London, ОӨгашагу................................ 100 103-106 ——— 5 per cent. Cum. Pref., 110,101-138, 241 e uen 6-64 
——— 4 per cent. Pref. V 8 ated 
66 пра eferred ..........,........... 
LL 4 p.c. Deb. Stock (Prov. Script Certas., fully paid).. 100 115-118 Telephones.— 
City апа South London, Consolida Ordinary .......... 100 71-73 
per cont. Debenture Stock .................... 100 115-118 National Telephone, Preferred .......... ............... 10 .. 3% 
—— — per cent. Pref. Stock '91 ...................... 100 128-131 ——— Deferred Stocckckkn n 10 .. 55-57 
— ^ BA „ eee Baas эин лыкара сы 100 126-129 6 per cent. Cum. First Pref. rere rem |! фа 12-135 
—— "head, 8' "t ОТ M жа E ue aaa 100 5 — р рег ш са Second Pref. ....... e 18 . 11-12 
erpool Over $ r cent. Frein. — 1 b per cent. Non. Cum. Third Pref. .............. - 
чш ОТАУ, 1 000 C — 7 à 34 per cent. Deb. Stock, Red. .................... 100 .. 988 
—— 4 per cent. Mortgage Debentures, Red., 1-1. 700. — 102-104 4 per cent. Deb. Stock, Red. .............. 100 102-106 
Waterloo and City. О |^. зу CEPR 2: 90-93 Mantel Telebhone and Nam vie Ccmoany 1 8˙1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Trafic Returns for | Increase or deii E Accounts for past year. Cost 
Line. week | decrease. g per 
pam Su ОО Gia Сакал 
rren 0 assengers Car miles ar eo e. 
Ending, 1902. | 1901. | Week | year. 1901. 190: Ending receipts! carried. fun 8 nger| mile. | track. 
£ £ | £ £ 2 d. 4. £ |4, 
lon........-- Sept. 27 995 850 |+ 145 + 4,684 194 17 Мау 31 | 57,951 9,099,715 794,641 |098 |1302) 1,970 | 614 
Еее тра еа „ 27 6402 | 55 |+ 97 41297) Ы „ = Bee a eee Быз 
C ration ........ — TF = = = 4 — Mar. 31} 51,593 6,456,361 — 117 — 349 = 
. РЕТ » 26 831 78 + 50. + 3802 24 = == 26, ME 738,557 — |1186 70085 "T 
Blackpool Corporation . „ 25 1,616 | 1,543 + 75 — 194 164 — Mar. 310 41, 818 5,809,190 798,565 |173 |132 | 2,538 | — 
Blackpool-Fleetwood Tramways| , 27 1,015 925 + 90 — 44 | 16 — Dec. 31 31,391 | 1,902,692 569,827 3596 1320 1,900 ' 725 
Bolton Corporation ............ „ 28 | 1,707 1,568 | + 158 + 2,725 | 32 — 7,274 | 15,828,933 | 1,705,580 |117 |1085| 2,420 — 
Bradford Corporation .......... „ 28 3.585 | 1,558 22,228 74,268 | 61 = Mar. 31 70,213 = 1,530,531 — |1100! 1150 | 757° 
Bristol Tramways Company ).. ., 25 «99 | 4,125 |+ 8H Es 5914 49 Dec. 51|210,112 | 36,714,906 | 5,462,039 1:37 | 925! 4,080 | 631 
Carlisle Tramways Company....| ., 20] 1% 100 + 15+ 40) 3— „31 8:675 | 2,010,875 |  3223,0044 |103 | 646 — | 4% 
Central London lway........ „ 27 6,599 | 5,902 | + 697 + 6,943") 12 12 „ 311555,086 | 41,188,583 | 1,245,750a | 1:88 64-290! 21,925 N 888 
City and South London Rallwa) „ 28 35,028 | 1,938 41,000 712.055 124 A „ 31 62,60la) 7,008,842a| 1,234, 2:15 — 5,010 — 
Cork E. T. and L. Company ....| ,, 26 801 488 |+ 515 | + 4,515 | 15 13 — 25,921 5,714,525 855, 100 671 1,990 | — 
рахе о onu te el = zd x 74 83 Mar. 31 10,470 | 2,114,985 | 217,891 |119 |1155! 1,398 | 1256 
Dover Corporation ............ „ 27 252 258 — 16 + | 4 — „ 31 11,864 | 2,905,825 | 270,533 0.979 10-55 2,630 | 965 
Dublin & Lucan Electric Railway) ,, e 3925 99 АЕ 115 — h| 68 61 Dec. 31] 5,553 362,484 | 101,464 |368 1320 825 848 
Dublin 8. District, Electric |... „ 26| 952 | 80 ＋ 89 – 46 46 „ 310245, 255 | 45,815,734 | 6,670,000 |129 | 889| 5,350 | 571 
Dundee City Tramways ........ „ 17| 787 689 + 98 — 22 — Мау 15 26,058 | 6,393,412 | 446,350 |098 140 1,180 — 
Glasgow Corporation .......... „ 27,1308: 14.277 -1,1% — |10 „ 31582, 140 | 155,243,378 |11,935,099 |090 1171 5,597 · 751 
AX ration............ | 24 1,255 1,209 + 541 + 1,866 273 184 Mar. 51| 54,969 175, 1,063,764 100 |124 1960 947 
Huddersfield Corporation ...... „ 27 1,82 | 119 + 185 — — — „ 31 49011 | 7,624,865 | LOOLOSS |154 |117 | — 130 
Hull Corporation, E. 8. „ 27 1,718 | 1,702 + 16, + 1,924 | 19 9j „ 31| 72,331 | 17,264,013 | 1,647,026 |100 |10:54| 3,810 | 47 
Liverpool Corporation.. 15 | 10,430 | 9,650 + 780 +28,990 | 93 78 Dec. 31; 87,707 | 21,065,999 | 2,218,696 |111 | 9°49 5.004 597 
Liverpool Overhead Railway: e| „ 28| 1472 | 1,589 — 117 - 1,816 154 , 154 June 30) 69,152 | 8,426,976 | 787,010a |197 al 07 4,450 1590 
К ration | — — == = — — = AD = es 3 dis s 
New casi босротайон. . „ 0 1.81 1.0 + 88 ͤ | 2 —| — | — = „ 
heffield Corporation .......... ‚ B| 4255) . == 464  — | Mar. 25 191,857 | 49,176,631 | 3,791,993 |095 |1201| 4,140 7 
Southampton Corporation „ 25 | 1,107 969 + 137 — 11 scs A 975 | 4,761,149 j 145 | 995 630 | — 
Sunderland Corporation ........ „ 28 1,180! 1,177) T 3 — 19 17 „ 31 57,307 ‚569,808 | 1,170,207 101 1175 3,380 | 631 


* Includes maintenance of permanent way and proportion of profits 


A Half-year’s figures. с Include rai] and tram, 


d to the tramway companies for term of unexpired lease. 
d Total receipts. 


a 
e Electric traction only. 


Train 
J Including one section of horse traction. 


mile. 
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NOTES. 


The Proposed Electric Post.—It is stated that the 
Postmaster-General has decided to send an engineer to 
Italy to report upon the electrical postal system proposed 
by Mr. Piscicelli Taeggi. The system by which the 
inventor hopes to dispatch letters and parcels at the rate 
of 250 miles an hour by means of overhead wires on the 
telpherage method was briefly described in a recent issue. 


Scholarships.—The Clothworkers’ Scholarship of £60 
a year for three years, awarded on the results of the 
matriculation or entrance examination of the Central 
Technical College has been awarded to W. H. Grinsted, 
from Horsham Grammar School, who obtained first place 
at the examination. Free studentships have been awarded 
by the institute to W. M. Hooton, from King’s Lynn 
Municipal Technical School; L. G. Morse, from Marl- 
borough College ; and Н. К. B. Reed, from the South- 
Western Polytechnic, who came next in order of merit. 


Electric Traction in India.—We understand that 
the Allahabad Municipality have granted a concession to 
a Calcutta syndicate to construct and maintain an electric 
tramway in Allahabad. The first section of the line will 
not be more than 2} miles in length, but it will run along 
the main thoroughfare of Allahabad, from which branch off 
roads leading to all the principal offices and places of 
business in the town. It is understood that when the first 
section of the tramways is in working order, other less 
important rcutes will be taken in hand until the town is 
in possession of a complete electric service. 

Electric Furnace.—A form of electric resistance 
furnace has been used by W. C. Heræus іп an intoresting 
research. The apparatus consisted of a porcelain tube 
about two-thirds of an inch in diameter wound spirally 
with a strip of very thin platinum 5in. long, and a tem- 
perature of 1, 300deg. C. could be reached in 10 minutes, 
careful attention to the resistance making it possible to 
observe the temperature to within 5deg. of absolute 
accuracy. The temperatures were recorded by a Chatelier 
thermo-element. With connections for passing hydrogen 
and a suitable telescope for watching the contents of the 
tube, the melting point of manganese was studied and 
found to be 1,245deg. C. 

Electro-Harmonic Society. — The above Society 
holds its first smoking concert of the season to-night in the 
Crown Room of the Holborn Restaurant, Mr. Alexander 
Siemens in the chair. The programme arranged promises 
an excellent evening’s entertainment, and is quite up to 
the usual high standard of the society’s concerts. Mr. 
Alfred E. Izard will be found at his customary place at the 
piano, while the vocalists engaged are Messrs. Alexander 
Tucker aud Samuel Masters, and Masters John Prickett 
and Herbert Standring. There will also be some 
humorous songs and sketches from Messrs. Will Edwards 
and Herbert Harvey, and Mr. Acton Bond will give 
recitations. The programme is completed by two 
violoncello solos, standing in the name of Mr. B. Patterson 
Parker. 

Post Office Appointment.—The appointment is 
announced of Mr. E. Trenam as controller at the Central 
Telegraph Office. During practically the whole of his 
professional career Mr. Trenam has been engaged in tele- 
graph work, and should be eminently suited to fill his new 
position. He was in the service of the British and Irish 
Magnetic Telegraph Company when the telegraphs of the 
kingdom became the property of the State in 1870, and 
from that time forward he has held various positions under 
the Post Office. Mr. Trenam’s first appointment was in 


the engineer’s department of the North Midland district, 
but he was soon after promoted to the superintendentshi p 
of Leeds, which office he held until 1892. In that year 
the new controller was appointed chief superintendeni of 
the Manchester district, which includes all South Lanca- 
shire. In 1900 Mr. Trenam was promoted to one of the 
newly-created offices as traffic manager, and he occupied 
that position until June, 1901, when he was appointed 
deputy controller at the central oftice. 


Free-Wiring Agreements.—aA case of great import- 
ance to those electric lighting undertakers who wire a few 
lighte for their consumers free of charge in order to induce 
them to try the electric light was decided last week in the 
Lambeth County Court. As a rule, these free-wiring agree- 
ments are made for a period of at least three years, as it 
would obviously be unreasonable for the undertakers to go 
to the expense not only of erecting the lampe and wires 
but also of connecting up the same on to the mains 
unless the supply be taken for a considerable period 
of time. In the instance reported elsewhere in this 
week’s issue, the consumer discontinued the use of the 
light after a few months, and then refused to abide by 
the terms of the agreement until he was compelled to do 
so by a judgment summons. Under the agreement, a 
minimum sum for current had to be paid each quarter, and 
as the light was not used this minimum sum alone became 
due. It is always difficult to persuade a man that what 
he gets for nothing is valuable, but this decision will con- 
vince the few discontented electric light consumers that 
the undertakers are not in business solely for the benefit 
of their health. 


Platinum Supply.—There appears to be a likelihood 
of the world’s platinum supply, which at present is almost 
stationary, while the demand is rapidly increasing, being 
enriched by contributions from both the States and Canada. 
Hitherto, the chief source of supply has been the Ural 
Mountains, and the total yearly amount mined there is 
but a few tons. It is stated, however, that two other 
sources of supply have been discovered in the States, one 
in Washington, near Princeton, and the other at the 
Olympia Mine, on Kennedy Mountain. The ore from one 
of these districts has been assayed, with the result that it 
has been found to contain platinum in commercial quanti- 
ties. Operations will probably be commenced in the early 
spring next year. It is also reported that discoveries of 
platinum have also been made in Klondyke by an expert 
of the Canadian Government, who detected the metal in 
considerable quantities in certain consignments of gold 
received from that region. Should these anticipations be 
realised, the supply of platinum may be very largely 
increased, which will naturally have the effect of lowering 
the present price of the metal, which is already higher than 
that of gold. 


Electric Haulage on Canals.—Some time ago we 
briefly referred in these columns to a scheme for applying 
electric traction to the propulsion of boats on the Miami 
and Erie Canal in the States. The proposal was to put 
down tracks along both sides of the canal on which the 
electric tractors would run, and so tow the boats cither up 
or down the canal. Current would be taken from an over- 
head trolley wire in the same way as is done in the case of 
electric tramways. We now learn that the work of laying 
the track has been in progress for some months, and it is 
expected that by the end of the year the system will be in 
operation from Cincinnati to Toledo, a distance of about 200 
miles. According to the intention of the promoters of the 
scheme, the principal traffic will beraw material transported to 
large manufacturing establishments located along the banks 
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of the canal. Electric haulage on waterways is, of course, 
not new, although its application on а commercial scale is 
of comparatively recent date. For some two years now 
there has been in successful operation on a canal between 
Brussels and Charleroi а system of electric haulage, but in 
this case the distance covered is only 50 miles. Details of 
this system were given in а recent issue. 

Johannesburg Lighting and Trams.—The muni- 
cipalisation of the electric lighting and tramways in 
Johannesburg is, we believe, an assured fact, and the 
Corporation are thinking of & scheme for extending the 
tramways а long way outside the municipal boundaries. 
It will be remembered that under the Boer Government 
the introduction of electric trams was hindered on account 
of the fear that the Boer farmers would find in consequence 
less demand for horses and forage. The present governors 
of Johannesburg have no such scruples, and we are pleased 
to see that they are looking to English electrical engineers 
to advise them as to the best course to pursue. Mr. R. A. 
Dawbarn, of the firm of Messrs. Mordey and Dawbarn, is 
now on his way to South Africa im order to look into the 
question of the best arrangements for a large power station 
which is ultimately to supply electrical energy throughout 
the town and tramways over a much larger area. The 
whole system will be in the hands of the Corporation, and 
we presume that there will not be the trouble over the 
running rights in the surrounding districts which is expe- 
rienced in this country when a Corporation tramway scheme 
has to be extended over the borough boundary. 


Obituary.—We regret to hear of the death of Dr. 
J. Н. Gladstone in his seventy-sixth year. The deceased 
gentleman was an able worker in the field of science. At 
the comparatively early age of 26 he was made а Fellow 
of the Royal Society and received the Davy medal of 
that institution for his optical and electrical researches. 
For some three years Dr. Gladstone was Fullerian Pro- 
fessor of Chemistry at the Royal Institution, and chose 
the “Voltaic Battery” as the subject of the juvenile 
lectures. In 1874 he became first president of the Physical 
Society. Among his contributions to the scientific literature 
of the day may be mentioned a paper on Thermal Elec- 
trolysis,” which he published with Mr. Tribe as joint 
author. Again, in conjunction with Mr. Tribe, Dr. Gladstone 
issued a small book on “ The Chemistry of the Secondary 
Batteries of Planté and Faure," and later on, in 1892, Dr. 
Gladstone and Mr. Hibbert communicated to the Institu- 
tion of Electrical Engineers a paper on “ The Cause of the 
Changes of E.M.F. in Secondary Batteries," in which they 
showed the great influence of the strength of the sulphuric 
acid that is against the working surfaces of the plates. А 
more recent paper by these two gentlemen was entitled 
“The Molecular Refraction of Dissolved Salts and Acids.” 
The late scientist was also an enthusiastic worker in the 
cause of education. 

The Telephone Conference.—The dispute between 
the Battersea Borough Council and the Postmaster-General 
with respect to the proposed connecting of the Post Office 
telephone system with that of the National Telephone 
Company was referred to a conference of London borough 
councils at the Battersea Town Hall on Tuesday evening 
for consideration. Only about 12 delegates attended, 
despite the fact that no less than 27 public bodies in the 
Metropolis were invited to send representatives. From 
the beginning the proceedings took quite an unexpected 
turn—and one which we hope will result in the dispute 
being settled amicably. Several resolutions protesting 
against the Postmaster-General “ entering into any agree- 
ment with the National Telephone Company which may 
give the latter the right to use cables laid under powers 


possessed by the Postmaster-General ” had been entered on 
the agenda ; but before any of these were reached a letter 
was submitted to the conference from the Postmaster- 
General offering to suspend the application to the magis- 
trate to dispense with the permission of the local authority 
to lay the mains in question, with a view to having a 
consultation with representatives of the Battersea Borough 
Council in the matter. The proposal naturally met with 
the approval of the conference, and delegates were elected 
to form a deputation to wait on the Postmaster-General. 
It is expected that the interview will take place within the 
next few days. 


Electric Power in New York.—Mr W. F. Wells 
presented a valuable statistical paper to a recent meeting 
of the American Association of Edison Illuminating Com- 
panies, in which he gave a comparison of the five principal 
power stations in Greater New York. These are owned 
respectively by the Metropolitan Street Railway Company, 
the Manhattan Railway Company, the Metropolitan 
(Kingsbridge) Strect Railroad Company, the Rapid 
Transit Subway Company, and the New York (Water- 
side) Edison Company. The total rated generator-kilowatt 
capacity at the Metropolitan station is given as 38,500, 
of the Manhattan station as 40,000, of the Kingsbridge 
station as 28,000, of the Rapid Transit station as 
50,000, and of the Edison Waterside station as 56,000. 
The working pressures adopted by these stations aro 
put down at 150 for the Metropolitan, 160 for the 
Manhattan and Kingsbridge, and at 175 for the 
Rapid Transit and Edison stations. Both the Metro- 
politan and the Kingsbridge stations use vertical 
eross- compound engines, the Manhattan and the Rapid 
Transit double- compound engines, and the Edison station 
combined vertical and horizontal engines. The plant at tho 
first-named station includes 11 generators, while the 
Edison station contains no less than 16 generators. Th: 
Manhattan and Kingsbridge stations each have eight 
generators, and the Rapid Transit 10. The Metropolitan, 
Kingsbridge, and Edison stations generate at 6,600 volts, 
while the Manhattan and Rapid Transit have adopted th: 
higher pressure of 11,000 volts. 


Electric Lighting in South Africa. — At thc 
present time there are several electric lighting schemes 
awaiting fulfilment in South Africa. In addition to tho 
big electrical scheme which the Corporation of Johannes- 
burg have in hand, many other towns in the Colony are 
taking steps to obtain а supply of electricity for lighting 
and power purposes within their areas. In some cases the 
work is being carried out by the corporations themselves; 
in others it has been entrusted to companies. For instance, 
а company has just been formed at Newcastle, Natal, to 
take over a concession obtained from the Town Council somo 
months ago for the sole and exclusive right for a period 
of 10 years to the use of the streets and roads of the borough 
for electric light and power purposes. It is proposed at 
once to commence the erection of э central power station. 
The installation will be on the direct-current, three-wire 
system, supply being made at a pressure of 220 volts. 
The plant has already been ordered, together with the 
poles and wires for seven miles of overhead work. It is 
estimated that the demand from private consumers will 
in the first place amount to 2,500 incandescent lamps of 
16 c.p., but it is also proposed to supply power and light 
to many of the outlying collieries, mills, and workshops of 
which Newcastle is the centre. Bloemfontein is also going 
in for an electric lighting scheme, and tenders for the 
carrying out of the work have been sent in. It is expected 
that the contract for the installation will shortly be placed. 
The Town Council of Ladysmith are amongst the last to 
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adopt an electric lighting scheme. In this case the tender 
for the service has already been accepted, and the terms of 
the contract call for the completion of the work in seven 
months’ time. 

Transmission of Telegrams in London.—In the 
transmission of telegrams within the metropolitan area 
to-day considerable delay must necessarily arise from the 
fact that all messages from one part of London to another 
have to be retransmitted at the central office. This has 
always seemed to us to be a waste of valuable time and 
energy, which should be avoided, and we are pleased to 
hear now that the Post Office is contemplating the intro- 
duction of an arrangement by which two telegraph offices 
in any two districts within the metropolitan area will be 
able to exchange telegrams direct without the messages 
being first “taken off” at the central office and retrans- 
mitted to their destination. The principle involved is 
apparently that which is employed in the telephone service. 
Every telegraph office in the metropolitan area will be 
numbered. At the central telegraph office will be installed 
a switchboard, with which each office will be electrically 
connected. Then, if Clapham, for instance, should desire 
to send a message to Islington, the operator at Clapham 
touches a special indicator key, which causes a small 
electric lamp on the switchboard to glow immediately 
under Islington’s number. The operator at the central 
office answers the call, and immediately switches on in the 
ordinary way, thus connecting Islington and Clapham, and 
the message is transmitted directly from the one office 
to the other. When the message has been transmitted, 
both offices depress their indicator keys, which light 
a clearing lamp at the central office, when the 
operator there at once disconnects. The whole system 
will be worked by one set of accumulators at the 
Central Office, but at first only about a quarter of the 
total number of sub-offices in London will be included in 
the experiment, the intention being to introduce the 


arrangement gradually until it is in use in every office in 
the Metropolis. 


Electrolytic Manufacture of Cyanides. — We 
understand from an article by Mr. J. W. Richards, in our 
American contemporary Electrochemical Industry, that the 
Ampère Electrochemical Company, of Niagara, are now 
working on the commercial instalment of the process for 
the manufacture of cyanides in the electric furnace. The 
process is thus described: By heating a mixture of barium 
oxide or carbonate with carbon in the electric furnace, 
barium carbide, quite similar to calcium carbide, is 
obtained. Its formula is BaC,, and it is very probable 
that it is an unsaturated compound of the same type as 
acetylene, H,C, and, therefore, containing two carbon 
atoms, which temporarily neutralise each others affinities. 
Such compounds easily form additional compounds, and 
it has been found that by heating the barium carbide, 
and passing nitrogen gas over it, the latter joins on to the 
carbon and forms barium cynanide, BaC,N,. Air will not 
do for this reaction, of course, because its oxygen would 
oxidise both the bariumand carbon, but the oxygen must either 
be first removed or else rendered inert, which may be done 
by converting it into carbonic oxide, a process amounting 
to using producer gas. With this gas as the reagent, the 
cyanide can be formed with but little oxidation. The mass 
being bleached with water, the cyanide goes into solution, 
and may then be treated with a soda salt, such as the 
carbonate, to precipitate barium carbonate and leave in solu- 
tion the sodium cyanide. Another alternative is to treat 
the barium cyanide in a closed vessel with dilute acetic 
acid, under reduced pressure, and passing the hydrocyanic 
acid gas into caustic soda solution, to produce the cyanide, 


а most successful опе. 
L Industrie Electrique, that some 550 delegates joined the 
conference, and that over 500 were present on the opening 


leaving barium acetate behind. The mere evaporation and 
distillation of the latter in a closed vessel leaves behind 
barium earbonate, and distils off very pure acetone, much 
purer than is commercially obtained from ealeium acetate. 
Experimentally, the process above outlined has given very 
good resulta. 


The Grenoble Conference. — The conference of 
engineers at Grenoble, which was organised for the early 


part of last month with respect to the transmission of 


electrical energy from water-power plants in France, was 
We gather from our contemporary, 


day. The interest in the proceedings was so well sustained 
that more than 300 took part in the last meeting at 
Chamonix. Our contemporary’s editorial impression from 


the communications to the congress and from the visits to 
the various works in the Grenoble district is that sufficient 
attention has not been paid to the application of the electrie 
power produced by the waterfalls. 
generating works are well designed and executed, but 
the market for the use of the power has not been 


In other words, the 


properly cultivated. In one case a dividend of 
10 per cent. is earned, but, as a rule, we gather that 


commercial success has yet to be attained. Also, our con- 


temporary complains of the numbers of works to which 
those present at the conference were refused entrance to 
view the processes carried on there. We agree that this 
refusal is to be regretted. When passing through 
works with a large party of others it is impossible for one 
to get sufficient information on a secret process vo be of 
any detriment to the owners of the works. Of course, a 
certain amount of detail information may, perhaps, be 
obtained, but it is to the interest of the whole profession 
that these details should be freely known and discussed 
amongst those interested in any particular branch of 
industry. This interchange of ideas between rivals in the 
same branch of the engineering profession is carried to an 
extreme in the States, and in this country the number of 
works closed to visitors to day is exceedingly few compared 
with the number à few years ago. We hope to refer in 
other notes to the communications which were discussed 
before the members of this congress. 

Electrolytic Production of Chlorate.—In the 
current number of Electrochemical Industry, of Philadelphia, 
Mr. J. W. Richards, Ph.D., describes the electrolytic 
process adopted by the National Electrolytic Company for 
the manufacture of potassium chlorate at Niagara. The 
process used consists in principle in the electrolysis of a 
solution of potassium chloride, using a copper or iron 
cathode and a platinum anode, the electrodes being but a 
very small distance apart, and a high-current density, a 
temperature above 40deg. C., and no porous partition. 
As to the efficiency of the operation, the first experiments 
with the process were said to yield 55 to 60 per cent. of 
the theoretical amount of chlorate, but present practice 
is somewhere nearer to 70 per cent. efficiency. The 
apparatus employed consists of rectangular wooden 
frames, alternating with lead plates, placed together 
in a frame like a filter press, with rubber gaskets 
between. One side of the gasket is against the 
iron or lead plate, the other against the copper or iron 
cathodes. The anodes are platinum foil, supported on the 
lead or iron plates. Solution of potassium chloride runs 
into each cell continuously, at the rate of about one cubic 
foot each 50 minutes, at a temperature of 20deg. C., and 
its flow is so regulated that the temperature of the cell 
remains above 40deg. C. and averages 70deg. C. Any 
number of cells may be put into one frame, in form like а 
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BELLISS AND MORCOM'S WORKS, BIRMINGHAM. 


In response to an invitation by Messrs. Belliss and 
Morcom, Limited, we journeyed down to Birmingham last 
week to see a Crompton-Belliss 750-kw. combined steam 
dynamo under steam at their Rotton Park Street works. 
The set, of which a view is given in Fig. 1, is one of two 
of this size which will be installed at the new works of the 
Calcutta Electricity Supply Corporation, Limited. The 
engine is of Messrs. Belliss and Morcom’s patent self- 
lubricating, quick-revolution, triple-expansion type, having 
only three cylinders—viz., high, intermediate, and low 
pressure—thus ensuring simplicity of design. By means 
of valveless pumps driven off the engine crankshaft, and 
arranged in an oil-well m the crank chamber, the firm’s 
automatic system of forced lubrication is applied to all 
the bearings at a pressure of 10lb. to 15lb. per square inch. 
The plant runs at 250 revolutions per minute with a steam 
premure at the engine of 160lb. per square inch, and is 
arranged to work non-condensing at present. With regard 
to the generator portion of the set, we have already fully 


described this, it being one of the dynamos recently under 
test at the Arc Works, Chelmsford, and reported upon in 
our issue of Aug. 1 last. There is no need to recapitulate 
beyond stating that it is of Messrs. Crompton’s well-known 
multipolar type, fitted with a slotted drum-wound armature 
7ft. in diameter and weighing 13 tons. The magnets are 
compound wound, the outside diameter of the yokes being 
approximately 12ft. The commutators are fitted with 
carbon brushes, and all bearings are self-oiling. 

Although primarily designed for lighting purposes, the 
plant embodies all the essential qualities for traction work, 
and will, therefore, be equally suitable in that capacity if 
necessary at a future date. It may be mentioned in this 
connection that three 250-kw. similar sets have been 
recently supplied to the Calcutta Electricity Supply 
Corporation for power purposes. We were greatly 
impressed by the steady and extremely quiet running of 
the large set on load, a testimony to well-proportioned and 
balanced parts, apart from the excellent foundation provided 
by the test bed. Unfortunately, no figures are available 
as so the results of the combined test, the figures not 
having been fully worked out up to the time of going to 
press, but we understand that the guarantees have been 


— — 


fully maintained in every respect. The second of the 
750-kw. sets, which completes the order for Calcutta, will 
shortly also be ready for dispatch, the generator part 
being finished and the engine already in an advanced 
stage of erection. 

n addition to seeing the above-described set under 
steam, we were afforded an opportunity of looking 
through Messrs. Belliss and Morcom’s Rotton Park Street 
works, which constitute the firm’s “electrical machinery 
department.” It is not, however, our intention to attempt 
more than a cursory description of this department in the 

resent article. It represents an overgrowth of the firm's 

edsam-street works, but judged by the immense amount 
of work in various stages of completion which it contains, 
recent erection would hardly be suspected. Although an 
overgrowth, the new department is practically self-contained, 
consisting of a machine shop, erecting shop, and foundry. 
The shops and foundry are remarkably fine examples of 
their respective kinds, as will be appreciated on referring 
to the accompanying illustrations, and their equipment 
throughout is of the most modern description. We would 
not imply by the latter statement that America has been 
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Fie, 1.—Crompton-Belliss 750-kw. Set for Calcutta. 


resorted to for machine tools. On the contrary, with a 
few isolated and unimportant exceptions, the tools installed 
bear the nameplates of well-known English and Scotch 
firms, and may be instanced as a refreshing testimony to 
the maintained superiority of British manufacturers in this 
special branch of engineering, the chatter of irresponsible 
critics notwithstanding. It was indeed a treat to see some 
of the home-made tools at work, and to witness the skill 
with which they were tended by British labour. 

The foundry (Fig. 2) is 225ft long by 55ft. wide, and 
its capacity 70 tons per week. It is served by three elec- 
trically-driven overhead travelling cranes capable of lifting 
25 tons, 15 tons, and 5 tons respectively. Electrical power 
is also used for sand-mixing, blowing the cupola, and for 
driving the air-compressors used for machine moulding 
purposes. АП the big castings, such as bed-plates, casings, 
etc., required for the engines are made in this foundry ; 
the lighter castings of a special nature, including cylinders, 
being made at the Ledsam-street works. Close to the 
foundry is the pattern stores, where patterns for 
standard sizes of engines up to 2,000 h.p. are kept. 
Passing out of the foundry we cross a space in 
which the castings are checked and deposited until 
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required for machining, and then enter into the main 
machine shop (Fig. 3) which is 320ft. long and 100ft. 


finally all assembled for erection. Two electrically-driven 
overhead travellers, one of 15 tens and the other of 5 tons 
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Fia. 2, — Foundry, Belliss and Morcom's Rotton Park Street Works, Birmingham. 
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Fic, 3.— Main Machine Shop, Belliss and Morcom's Rotton Park Street Works, Birmingham. 


wide. In this shop the tools are arranged on the principle | capacity, servo the main floor, while tho side galleries are 
of the progression of parts from tool to tool, until they aro | each served by a number of jib cranes for handwork, 


512 


THE ELECTRICAL ENGINEER, OCTOBER 10, 1902 


and a two-ton single- rail electric travelling jib crane of an 


extremely handy pattern, and capable of travelling 300ft. 


а minute. Parallel with the machine shop is the erecting 
shop, which includes a ыша department for cylinders 
and another for finished sets. The machine-tesiing depart- 
ment wil allow of eight engines of various sizes being 
tested at once. In Fig. 4 the 750-kw. Crompton-Belliss 
set for Caleutta is seen in the background, and a 
number of smaller sets in front. The foundation plates 
to which the engines are bolted are of cast iron 
attached to a bed of solid concrete. They are 
arranged at two levels to enable large generators to 
be set up without the trouble of packing up the 
engines. Tests are made with either brake or electrical 
load, water brakes of the Froude pattern being provided 
for the former, while the electrical load is taken up either 
by water resistance or by resistance frames, the connections 
being arranged to carry voltages up to 3,000. As regards 
the water resistance apparatus, this consists of large 


superheater, the result being a consumption of 18:41Ь. 
of steam per kilowatt-hour over a six hours’ run— 
a splendid performance. On the occasion of our visit 
this engine was opened out for inspection. There 
was not the slightest indication to the eye of injury 
through the action of the superheat on the lubricant used 
in the cylinders, all the surfaces being in first-rate condition. 
Of the other engines in an advanced stage of erection, apart 
from those already mentioned or actually under test, we 
noticed the following: one of 650 h.p. for Vickers, Sons, 
and Maxim; one of 850 h.p. for Siemens Bros., Stafford 
Works ; one of 650 h.p. for London and North-Western 
Railway, Wolverton Works ; one of 750 h.p. for Plymouth 
Corporation ; four of 500 h.p. each for Lancaster Corpora- 
tion; one of 400 h.p. for Grimsby Corporation; one of 
550 h.p. for Hull Corporation ; and four of 120 h.p. each 
for H.M.S. “ Berwick.” The above list is very incomplete, 
representing only a few of the engines in course of erection 
which attracted our attention. 


Fic. 4.—Engine-Testing Department, Belliss and Morcom's Rotton Park Street Works, Birmingham 


wooden tanks containing cast-iron electrodes. The 
temperature is regulated by means of a steady flow of 
canal water into the tanks. It is worthy of mention 
that no acid has to be added to this water, its con- 
ductivity being good enough as drawn from the canal, 
owing to the convenient presence of acids in solution. 
The works generating plant is installed opposite the 
testing departments off the erecting shop, and consists of 
two Belliss-Parker sets, which supply energy for power 
and lighting purposes throughout the works, the lighting 
being by means of arc lamps. 

Passing through the erecting shop we noticed a great 
variety of makes of dynamos, either coupled to finished 
engines or destined for coupling to engines yet in the 
erecting stage. As regards work in hand, mention may 
be made of a few of the very large number of orders going 
through the shops. Our attention was particularly called 
to one of three 400-h.p. engines on order for the Worcester 
Corporation. This engine is of the Belliss triple-expansion 
three-cylinder type, and was recently tested with 140lb. 
steam superheated to 550deg. F. by means of a Schmidt 


To convey cylinder castings, ete., from the Ledsam-street 
works an electrically-driven motor trolley is used. This 
trolley is constructed to carry 73 tons, and was designed 
and built in the works. It is equipped with accumulators 
of the Chloride type and has been in use for about 3} 
years, during which time it has continued to give complete 
satisfaction. It may be mentioned, in conclusion, that 
Messrs. Belliss and Morcom, Limited, employ on an 


average about 1,000 hands, engines aggregating from 


60,000 h.p. to 70,000 h.p. being turned out each year. We 
were impressed with the evident care which is taken to 
obtain perfection in each department of the works and 
stage of manufacture. Apart from good mechanical design 
and exceptional workmanship, it is probably largely owing 
to the care in selecting and testing materials from which it 
is produced that the success of the Belliss engine is due. 


a) 


New York.—A New York message says that the militia has been 
ordered out to protect the property of the Huron Valley Railway 
Company, on the electric road, where a strike of motormen has been 
in progress for some weeks, | 
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ELECTRIC LIGHTING AND TRAMWAYS AT 
WEST BROMWICH. 
( Concluded from page 483. ) 
TRAMWAYS. 

The tramways in West Bromwich were constructed in 
1882, and formed part of the tramway undertaking owned 
and worked by the South Staffordshire Tramway Company, 
Limited. Steam power was introduced in 1883. The lines 
have a total length of 10 miles 1 furlong 132 yards, and a 
route mileage of 5 miles 1 furlong 132 yards. There are 
also single lines with passing places in Spon-lane and 
Bromford-lane and Paradise-street of a total length of 
2 miles 1 furlong 156 yards, and а route of 1 mile 
7 furlongs 43 yards owned and worked by the Birm- 
ingham and Midland Tramway Company, Limited. In 


March, 1898, a sub-committee of the Highway Committee 


was appointed to obtain information as regards the 
various systems of traction, and to report to the Council 
on the matter generally. After visiting various towns, 
the committee recommended the Council to purchase the 
undertakings, and to reconstruct them for electric traction 
on the overhead system. In 1900 the Corporation 
obtained parliamentary powers to reconstruct, equip, and 
work the tramways, and after due consideration the 
Council decided to lease the lines when constructed and 
equipped to the South Staffordshire Tramway (Lessee) 
Company, Limited, on terms agreed upon between the 
company and the Corporation. 

Purchase of Existing Lines.—The Corporation paid for 
the existing lines of the South Staffordshire mway 
Company, Limited, a sum of £32,000; such sum included 
compensation for the company foregoing their rights to 
‘sell to the Corporation a portion of the whole of the 
‘equipment of their undertaking. The Corporation also 
paid to the company who had leased their undertaking to 
the Lessee Company a sum of £538. 15s., compensation for 
loss of rent in respect of that part of the South Staffordshire 


tramways situate in the borough owing to the company 
selling the lines before they were obliged to do so under 


the terms of the provisional order. For the lines owned 
by the Birmingham and Midland Tramway Company, 
Limited, the Corporation paid the sum of £5,500. The 
total cost of purchase, therefore, was £58,038. 15s. After 
the purchase had been completed the Corporation instructed 
the author and Mr. Quin, M.I.M.E., M. I. E. E., consulting 
engineer, to prepare the necessary plans and specifications 
.for the reconstruction and eleetrical equipment of the 


various lines. In due course these were submitted to the 
Council and approved by them, and as part of the agree- 
ment was that the Lessee Company should approve of the 
scheme, they were submitted for their approval, and an 
arrangement was arrived at between the company and the 
Corporation for the work to be carried out at a cost not 
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Fia. 6.—8ection of Girder Rail, showing Cooper & Howard-Smith's Anchor Joint 


exceeding £100,000. Contracts were then entered into, 
and the works are now in hand. The following are the 
details of construction. 

Permanent Way.—The rails (Fig. 6) are of the girder type, 
біп. deep, 45ft. in length, weighing 97410 to the yard, the 
chemical composition being as follows. 


Carbon: ооа ed eH DIR e Sec d from 50 to ‘60 per cent- 
Manganes ee noe er En nn aa Ea „ 80 „ 1 $i 
ier. o E epe Ee ое maximum 15 ,, 
Phosphorus .................... о.е z 06 „ 
jii) TE у; 05 „. 


The rails are tested for tensile strength, the requirement 
being that the ultimate tensile strength of the metal 
shall not be less than 40 tons per square inch, with an 
elongation of 15 per cent. in a length of 8in., and also 
for tupping test as follows: Six lengths from each rolling 
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(each 6ft. long) are taken and tested in the following | to the foot, the rails being bolted to this joist by means 
manner: each is placed on supports 3ft. apart, and a weight ! of 12 iin. steel bolts with shaped heads, malleable iron 
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FId. 8.—Details of Track, Electric Tran.ways, West Bromwich. 


of one ton is allowed to fall upon the rail at its centre 
from a height of 20ft. Under these conditions there shall 
be no fracture of the rail The tiebars are made of 


bevel washers, and helicoid nuts, and the joint is embedded 
in concrete. In laying the rails the joints are kept as 
close as possible, not exceeding gin. in clearance, reliance 


Secli Groove raised Го A de, 
ion on A.B. roove raised to Я сівер, — 


FiG. 9. —Details of Typical Crossing, Electric Tramways, West Bromwich. 


Staffordshire B.B.B. iron, 1jin. by jin. double screwed. | being placed upon the elastic limit of the steel and the 
At each end a modified form of Cooper and Howard | strength of the anchor joints to prevent dislocation of the 
Smith's anchor joint (Fig. 7) is used, consisting of a | track or fracture of rails. The steel fishplates are 19in. 
2ft. біп. rolled-steel joist, 8in. by біп. of a weight of 551Ь. | long by зіп. thick, the chemical composition being 
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COED ON oia 

Manganese ................................................ - vi 
bre EP '06,, 1 » 
Phosphorus ................................................ '08,, 1 5 
Sulphur ................ F not exceeding 06 „, 


These weigh 52310. per pair, and are bolted to the rails by 


i to 5 per cent. | setts, such of the existing setts as are suitable are bein 


redressed and used again. In front of the town hall an 
all places of worship wood paving is being laid. This 
is of jarrah and American redgum, 9in. by 4in. by 3in. 


blocks, laid in the usual way. The rails are bonded with 
Neptune 000 bonds, two to every joint, and opposite each 


four lin. bolts with helicoid nuts. The points, crossings, | of the supporting posts (average distance apart 110ft.) all 
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The permanent way is being carried out under contract 
by Mr. George Law, of Kidderminster ; the existing con- 
crete is left in, except in places where it is bad or has 
been cut up for drainage and other connections. All new 
concrete consiste of one measure of cement, two of sand, 
and four of broken bricks, slag, or broken concrete, and is 
ein. thick. The new granite setts are Sin. Mountsorrel 


8 
Ето, 10.— Details of Track, Electric Tramways, West Bromwich. 


and drain rails (Figs. 8, 9, and 10) are Messrs. Hadfields’ 
patent manganese steel, of designs made by the engineers. 


four rails (where double track exists) are cross-bonded 
together and to the post, where span-wire construction 
holds. The outer rails of each track are taken alternately 
to one of the supporting poles for the overhead line. 
Electrical Equipment.—The poles (Fig. 11) are of steel, 
constructed in three lengths, each ya of parallel bore. 
They are inserted into one another for a length of 18in. 
and then welded. They are tested dro 


ing vertically 
from a height of 5ft. on hard ground, an 


ave to with- 
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stand this test without fracture of welding or splitting of | 2,0001b. supported at a distance of 24in. from the smaller 


tubes. The centre poles have a total length of 30ft. 6in., | end, the temporary deflection shall not exceed біп. and the 
of which 6ft. is root. The bottom length is 17ft. long by ! permanent set shall not exceed jin. Every pole of this 


Осташ cls 
FIG. 11. — Details of Electric Tramway Poles, West Bromwich. 


10in. outside diameter, lin. thick ; the middle length 7ft., 
exclusive of allowance for welding, 8}in. outside diameter 
and din. thick; and the top length ӨҢ. 6in., exclusive 


Fig. 12. —Laying Cables, Electric Lighting Scheme, West Bromwich. 


of allowance for welding, 7in. outside diameter and дїп. 
thick. The strength of these poles is such that when 
treated as a horizontal beam, held rigidly for oft. from 
the end of the larger section, and with a weight of 


class is provided with a cast-iron baseplate and an elliptical 
base (so arranged for the purpose of street-lighting). On 
each of the long sides of the base are cast the coat-of- 
arms of the borough, and at each end a door. The bases 
are provided with a bottom plate bolted to the base and 
pole, and with space for cables to pass through. Inside 
the base at each end there are two vertical ribs with cored 
holes for attaching switchgear. Each pole is fitted with 
two 5ft. by 13in. solid steel-drawn tubes and wrought- 
iron scroll work, cast-iron finial, etc., as shown on the 
detail drawing. The straining poles have a total length 
of 32ft., of which 7ft. is root. The bottom length is 
18ft. 6in., 13}in. diameter, ana ‘56in. thick; the middle 
length 5ft. 6in., exclusive of allowance for welding, 11 fin. 
diameter and ‘43in. thick; the top length 8ft., exclusive of 
allowance for welding, 10in. diameter and ‘37in. thick. 
These poles have to stand a strain of 5,000lb., treated 
in a similar manner to the centre poles, and have circular 
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STATEMENT SHOWING Cost PER MILE, DOUBLE AND SINGLE TRACKS, 
FOR RECONSTRUCTION AND ELECTRICAL EQUIPMENT OF TRAMWAYS 
IN WEST BittoMwicH. 


Double track. 


Permanent way. Single track. 


Rails (9741b. per yard), concrete, £ £ 
tiebars, fishplates, joints, points. 

and crossings, paving, ctc. The 
margins are paved for a distance 

of 2ft. Jin. from the rails, and 

the space between the tracks is. 

7ft. for centre-pole construc- 

tion — total width over all, 
double track 19ft., single track 


BI rr “„ | 5,800 12,000 
Bonding, labour, and materials... 150 540 
Span-wire Centre-pole 
| construction. construction. 
Poles, bases, and planting......... 1,930 1,030 
Electrical equipment. Route mile. 
Cables and laying .................. 1,560 


Overhead equipment ......... “Ж? z 


NoTE.—All the above items include for superintendence. 
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bases, etc., of the same design. The span wire poles have 
a total length of 31ft., of which 6ft. is root; the bottom 
length is 17ft, 10in. outside diameter, and '65in. thick; 
the middle length 7ft., exclusive of allowance for welding, 
8 in. outside diameter, and Ain. thick; the top length 7ft., 
exclusive of allowance for welding, Tin. outside diameter, 


and Sin. thick. These poles have to stand a strain of 


2, 500lb., treated in a similar manner to the centre poles, 
and have circular bases, etc., of the same design as the 
others. Each pole is fitted with two 2ft. біп. by 1gin. 
solid-drawn steel tubes, having a radical depth of metal of 
not less than :25in., and each screwed at one end into a 
malleable iron socket clamp for attachment to the poles. 


Ета. 13.—Laying Tramway, West Bromwich. 


boxes are of special pattern, and each box will contain two 
of “ Quin's" patent automatic safety switches, in order 
to eut off the current in ease a trolley wire breaks or 
any telephone wires fall on the live trolley wires (for full 
description of. this apparatus see paper by Ed. Manville, 
read at annual meeting at Leicester, June 27, 1901, 
vol. xxvii, p. 239); with very few exceptions the whole of 
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the telephone wires have been removed from the tramway 
routes. The boxes also contain telephone apparatus. 
Cables. — The feeding cables are placed under the foot- 
paths in socketed earthenware troughs (Fig. 12), with blue 
brick covers, the compound for filling the troughs being 
composed of dry sand, Stockholm tar, and amber resin, 


One arm of each pole is formed with a clevis and with | and the work of laying the cables has been carried out 
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FIG. 14. 


bolt for span wire attachment ; the other arm is provided 
with a cast-iron ornamental finial ; they are also provided 
with wrought-iron scrollwork, as per detail drawing. Every 
pole is drilled with two уіп. boles біп. below the ground 
level for the purpose of electric bonding. АП the poles 
and ironwork will be painted on completion. 

Trolley Wire.—The trolley wire is circular in section and 
equivalent to 000 S.W.G. The insulators are of the type 
shown on details with gunmetal fittings; the section 


St. Michiel’s Street. 


Junction, West Bromwich. 


departmentally under the supervision of tbe engineers. 


"The length of cable aud pilots, etc, is about 25 miles. 


When the tramways are reconstructed and electrically 
equipped, the Corporation are under agreement фо lease 
them to the companies as before stated, the terms of which 
have been settled between the Corporation and the respec- 
tive companies, the companies in each case providing the 
cars and taking the current for driving them from the 
Corporation generating station, 
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LEAVES FROM A TESTING ENGINEER'S NOTEBOOK. 
BY FRED. W. DAVIES. | 


Introductory Remarks.—Those electrical engineers who 
have had experience in the testing and running of dynamo- 
electric machines will probably, in the course of their work, 
have met with machines having faults and defects of various 
kinds. When a fault develops in, or is inherent in the 
design of, a machine working on mechanical principles, 
such as a steam-engine, gas-engine, pump, etc., the cause 
of it is usually apparent to the practised eye of the engineer 
when he examines the machine. But with a machine in 
which electrical principles are involved this is not so. Sueh 
faults as ocour in dynamos and motors—for it is intended 
in these articles only to deal with continuous - current 
machines—are often of obscure origin. For their ready 
detection it is necessary not only to have an understanding 
of the principles involved, but also to have a fund of 
previous experience to draw upon. Often it is only after 
much cogitation and inductive reasoning that the cause of 
а fault is discovered. The causes of such faults are rarely 
made a note of. They are continually recurring, yet gene- 
rally no systematic study is made of them. Of course, one 
tan remember the causes of many of the faults which occur 
so as to be able to immediately locate them. It will, 
clearly, be of advantage to give a systematic catalogue 
of some of the faults which occur—together with their 
causes They can then be studied at leisure; and this 
study will afford an insight into the actions and reactions 
which take place in continuous-current dynamo-electric 
machines. The time spent in such a study will be well 
repaid in the ease of diagnosing any defect that may 
occur which will be attained thereby. With this end 
in view, the present articles have been written. Elec- 
trical engineering is a very wide subject, and it is obviously 
impraeticable to cover the whole ground; but the cases 
given below are fairly typical ones. A brief statement of 
some of the faults which have occurred, together with an 
explanation of them and the method adopted for their 
remedy, will be given; and in this way it is hoped to give 
not only the results of experience but the experience 
itself. For the sake of brevity and conciseness, as well 
as with the idea of presenting the matter in as readable a 
garb as possible, the various notes and comments have 
been classified under the headings of the parts of a machine 
to which they refer. These notes, of course, do not 
embrace all the faults which may occur in а dynamo or 
motor ; but they deal, at all events, with those which are 
most likely to be met with in actual practice, and will, no 
doubt, be of service to those who may have to deal with 
such machines. The purely mechanical parts of a machine, 
such as the shaft and bearings, do not, strictly speaking, 
come within tbe scope of the electrical points treated of 
in these articles; yet, as they form an integral part of 
every dynamo and motor, a brief space will be devoted to 
their consideration. 

Shafts.—The shafts of dynamos and motors are usually, 
in the small and medium sizes of machines, at any rate, of 
mild steel. For the larger sizes, steel forgings are used. 
Various empirical rules, more or less reliable, have been 
given, by means of which the dimensions and proportions 
of a shaft suitable for a given size of machine may be 
determined. With regard to the sizes of shafts suitable 
for the smaller machines, the ideas of the makers seem to 
vary somewhat. In this, as in all other matters, experience 
is а safe guide. It is always better to err by making a 
shaft too large rather than too small. 

Except in machines having armatures of the disc type, a 
little end play should be allowed for the shaft of all dynamo- 
electric machines. The total end play which it is advisable 


to allow is given by the formula, ¢ = A | (where e = total 


end play—both ends of the shaft, and 4 = diameter of 
journals, in inches ; if they are of different diameters at 
the ‘two ends of the machine, the mean diameter should be 
taken) The object of allowing this end play is to prevent 
the wearing of grooves in the commutator, and also to 
ensure the smooth wearing and running of the journals 
themselves. 


the pressure that comes upon them. 


It is bad practice to have sharp corners at the shoulder 
of shafts. It occurred on one occasion that a shaft broke 
off at one of the shoulders owing to the corners being sharp 
and the shaft rather weak. To avoid this possibility, they 
should be rounded at the corners with as large a radius as 
possible. This may seem to be a small matter, but 1t is, 
nevertheless, an important one. 

The oil from the bearings is sometimes thrown out from 
the shafts near the bearings by centrifugal force. This is 
entirely avoidable if the shafts and bearings are properly 
designed. It is a good plan to have ап oilthrowing disc 
fitted on the shaft. This may either be shrunk on or 
caulked on. Failing this, grooves may be turned in the 
shaft close to the shoulders at the journals. The ridges 
thereby formed must be sharp, otherwise the oil will 
“creep” along the shaft. This plan suffices for small 
machines, but for the larger sizes oil-throwing discs are to 
be preferred. В 

A machine which splashed oil rather badly was much 
improved by turning out the corners of the shaft at the 
journals more sharply. Before doing this, the radius at 
the end of the bearing step and the radius at the corner 
of the shaft were the same. Owing to this, the oil was 
sucked up to the larger diameter of shaft, and from thence 
crept along to the outside of the bearing, where it was 
thrown off. For a new machine it is better, as already 
stated, to have an oil-throwing disc. | 

Bearings.—Small machines are usually provided with but 
two bearings. For the larger sizes of machines it is neces- 
sary to have either a larger shaft and bearing at the pulley 
end (if the pulley is an overhung one), or else to have three 
bearings. The latter plan, although somewhat more costly, 
is certainly to be preferred wherever possible. Bearings 
get unduly hot sometimes because they are too small for 
n designing & new 
machine it is important that the bearings should be of 
ample size. The length of the bearing bush may be made 
from 24 to 34 times the diameter of the journal, the 
greater lengths being for the higher speeds. The number 
of oiling rings in a self-oiling bearing depends, of course, 
upon the size of the bearing. It is better to have several 
small oiling rings than а few large ones, as then the oil is 
distributed more evenly. 

Armature Cores.—These may be either of the ring or 
the drum type, and may be either plain, toothed, or iron 
clad. The type most favoured for ordinary continuous- 
eurrent machines at the present time is the drum, usually 
of the plain or toothed variety. The ironclad type is 
difficult to wind, and, besides this, the commutation is not 
so good as with a plain or toothed armature. The plain 
type of armature, in particular, yields good results as regards 
commutation, but, owing to the greater length of airgap 
required, requires a heavier winding on the field magnet 
than does a toothed-core armature. Heating is the trouble 
that is most likely to be met with in the core of an arma- 
ture. When such heating of the core occurs it will usually 
be found to be due to some defect in design. One possible 
cause in a toothed armature is that the teeth may be of 
insufficient section. In that case the losses from hysteresis 
and eddy currents in the core discs will be unduly great. 
Or, it may be, the internal ventilation of the armature is 
insufficient. It is necessary, it need hardly be said, for the 
cool running of an armature, that there should be a free 
access of air to the inside of it—at any rate in the medium 
and large sizes of machines. Certainly all armatures of 
over 12in. diameter should be constructed with internal 
ventilation. 


(To be continued. ) 


THE USE OF ELECTRICITY IN IRON AND STEEL 
WORKS.* 
BY Е. KYLBERG, BENRATH, NEAR DUSSELDORK, 
(Concluded from page 490.) 
Cogging Train with Electricaly-Driven Lire Roller Gear, 
Roll Screwing Gear, Upsetting and Transferring Gear, and 
Ingot Cradles (Figs. 9 and 10) —The cogging train shown 


_ * Paper read before the Iron and Steel Institute at Düsseldorf. 


THE ELECTRICAL ENGINEER, OCTOBER 10, 1902. 519 


in Fig. 9 with live rollers is designed exclusively for 
electric driving. A novel arrangement in connection with 
this cogging mill, which, so far as the author is aware, has 
never hitherto been put in operation in Europe, is the 
electric screw gear for the adjustment of the upper roll. 
This arrangement was first designed in 1895 by the firm 
of Mackintosh, Hemphill, and Co., in Pittsburg, for the 
various rolling mills of the Bethlehem Iron and Steel Com- 
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in the present paper has the advantage, as compared with 

the present design, that the driving of the screw adjusting 
gear is effected by means of two motors, one on either side 
of the housing. Either motor can be cut out, or they can 
work together in the same manner as described in the 
earlier portion of the paper, by which means the speed of 
adjustment can be varied as desired. The system of two 
motors ensures, besides, a greater precision of action, and 
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Fig. 9. —Cogging Train. 


pany. At first the arrangement consisted of an electric 
motor, placed between the two housings, for the adjustment 
of the upper roll. A great difficulty was, however, experi- 
enced in keeping the motor cool on account of the proximity 
to the heavy slabs and the exposure to the great heat which 
radiated from these. In 1880, when the Bethlehem steel- 
works were taken over by the Carnegie interests, and were 
re-erected in Homestead, it was soon found necessary to 
alter the method of driving, and the whole of the motors 
for aotuating the serewing gear were placed at one side of 


the building, the motion being transmitted by means of 
belts. This system was further modified by the Wellman 
Seaver Company, who constructed an electric adjusting gear 
in which one motor only was employed, which was fixed on 
the outer side of the housing. "These adjusting gears were 
inspected by the author on the occasion of a visit to 
Alabama, near Birmingham, and their working was all 
that could be desired. The driving was effected by means 
of an electric motor of 100 h.p. Thearrangement described 


in case either motor is incapacitated from any cause, the 
other would still be suffieient to perform the necessary 
work of adjustment.. 

The upsetting and transferring gear is also electrically 
operated in many instances, and the hydraulic arrange- 
ments hitherto in vogue have been superseded Ап electric 
ingot cradle, shown in Fig. 10, is also of novel design, and 
has many advantages over the older hydraulically-worked 
appliances hitherto used for placing the ingots upon the 
live roller table. | 


Fin. 10, — Electrically-Driven Ingot Cradle. 


Electrically-Driven Hot Saw.—For cutting the sections 
as they come from the finishing rolls, various kinds of 
swinging saws have been invented driven by steam. In 
all these arrangements the advancement of the saw was 
always effected by means of the hydraulic cylinder. An 
electric counterbalanced hot saw is made intended to 
replace the hydraulic cylinder, the saw itself being also 
driven by an electric motor. With this hot saw girders 
of a depth of 550mm. (22in.) can be cut. The diameter 
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of the disc is 1,500mm. (4ft 11in.) and the velocity at 
the periphery is 60m. per second (198ft.). The power 
necessary for driving the saw is about 60 h.p., and it ie 
capable of making five cuts per minute. 

Adjustable Stop for Regulating the Length of Girders Сш 
by the Hot Saw.—'This arrangement is exceedingly con- 
venient for adjusting the length of the material to be 
cut and the length of the different sections ; it permits a 
variation in the size of the bars of 5m. A T-h.p. motor 
is used for adjusting the stops which determine the length 
of the girder, and the stops can be traversed throughout 
their entire range within half a minute. The bars and 
nm can, therefore, be dealt with with absolute regu- 
arity as they come finished from the mill. 

Hot Bed with Electric Transferring Gear (Fig. 11).—The 
transport of the sections upoa the hot bed can also be 
effected by an electric transferring gear, which is actuated 
by wire ropes driven by а motor. Ап appliance of this 
kind presents no striking novelty, but is worthy of 
mention in order to complete the enumeration of the 
various mechanical devices employed. in a steelworks. 
These gears can be constructed to handle light or heavy 
sections, and several such transferrers can be provided in 
one hot bed. They should, however, be independent of 
eacli other, and a separate motor of 2 h.p. can be supplied 
for driving them. By their means girders can be turned 
over and placed upright if desired. | 

Electrically-Driven Lifting Table for Plate-Rolling and 
Wire-Rolling Mills (Figs. 12 апа 13).—Fig. 28 represents 
a universal three-high rolling mill with an electrically- 
driven lifting table and a central roll adjustable by 
electrical means. Lifting tables of this kind have been 
in successful operation for several years past in America, 
and in the author's opinion the employment of such 
apparatus in European steelworks would be extremely 


advantageous. A rolling mill equipped with lifting tables 
LS z I.I. : { 
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drawing is driven by one motor only, and the capacity 
of the mill amounts to 35 tons of wire of 5mm. diameter 
in 10 hours. The driving of the rolling mill illustrated 
in Fig. 30 is effected by means of three motors. The 


Fia. 11.—Hot-Bed Trolley. 


initial outlay is therefore somewhat more considerable, but 
on the other hand a greatly increased output is secured. 
In general, the following principle may be taken as appli- 
cable in the standard practice of electric driving in iron- 
works: that the motors should be of as nearly as possible 
the same power and type. 


By this means the cost of 


10 
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Fie, 12. — Universal Three-High Rolling Mill. 


of this description is at work at the Carnegie Steel Com- repair is lessened, and the changing of the working parta 
pany's works in Pittsburg, and the author noted on the when worn out can be morc easily effected. 
occasion of his visit that they were capable of being | Before concluding this paper, mention should be made 
reversed, 20 times per minute without overstraining the | of two appliances of special construction where a great 
motors in any way. The roller train illustrated in the | advantage is secured if electric driving is adopted. All 
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works whieh are engaged in the manufacture of tyres or 
of rolled pulleys have experienced the difficulty producing 


— ee — ee oe 
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а uniform thickness іп the material of the tyres and wheels 
when using rolls held up by hydraulic power. The material 


paz. ~ = 98-9 
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FIG, 14.—Electrically-Driven Tire-Rolling Mill, 


is often unevenly heated, and in consequence, on account 
of the even pressure of the rolls, an uneven thickness 
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for the next best. 


results in the colder parts of the rings. This defect is 
entirely overcome by means of the tyre rolling mill shown 
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* | , lo ` 
+ ы с HO] | 
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| | 


in Fig. 14. The pressure on the rolls is maintained by 


means of two arms, which are connected by a counter- 
balanced square-threadel screwed spindle. This screwed 
spindle is driven by means of two motors, which can be 
operated together or either can be cut out. The same 
method can be applied also to the manufacture of puileys, 
where the two rolls which give the pressure are held up 
by means of a counterbalanced screwed spindle, which is 
also driven by electric motors as above described. In the 
stock-yard of a large ironworks it also is of considerable 
advantage to employ the system of cranes known as canti- - 
lever cranes, which traverse the whole length of the yard, 
and are so constructed that the projecting arms of the 
centre crane can just touch the outer extremities of the 
two outside cranes. By means of this arrangement the 
expensive structural ironwork for long runways can be 
dispensed witb, and the entire yard can be served by 
means of this most simple arrangement. А further 
advantage also consists in the great economy of power 
in transporting comparatively light. loads, since a single 
heavy erane need not be employed. In order to reduce 
as much as possible the great number of revolutions of 
the electric motors, a worm gearing can be employed with 
advantage. These have now been brought to so great a 
state of perfection that an efficiency of 90 per cent has 
been obtained. Of worm gears of this description over 
4,000 have been constructed by the Benrath Engineering 
Company. | 


WINTER LECTURES AT CHELMSFORD. 


We have received from Messrs. Crompton and Co. 
particulars of the courses of free lectures to be delivered 
at the Chelmsford works during the evenings of the 
coming winter. There will be four courses in all, the 
first by Mr. W. H. Booth on “Steam Engineering "; the 
second by Mr. A. Hutchings on “Some Practical Details 
of Dynamo Design”; the third by Mr. E. A. N. 
Pochin on “ Arc jm s and Alternating Currents,” and 
the fourth by Mr. C. H. Wright on “The Theory of 
Direct Currents of Electricity.” The first lecture was 
given last Monday evening, and they will be continued on 
Mondays, Tuesdays, and Fridays until the middle of 
March next year, with the exception of the four 
weeks from Dec. 19 to Jan. 19. These lectures are 
arranged by the company for the benefit of all classes of 
their employés and pupils, and the following awards for 
the best notebooks will be made at the conclusion of the 
courses: for the pupils—books, instruments, or apparatus 
to the value of £5 for the best notebook, and £2. 10s. for 
the next best ; for all others—books, instruments, or appa- 
ratus to the value of £3 for the best notebook, and £1. 10s. 
The notebooks must contain not only 
notes, sketches, diagrams, etc., concerning the lectures 
themselves, but also such other notes, etc., as are the result 
of intelligent observation during their daily work and study 
of the current technical journals. The awards will be made 
by Lieut.-Colonel R. E. Crompton, С.В, 
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EXCELLENT EDUCATION AT CROMPTONS. 


There are some things always with us, and one of these 
is the educational problem. Every now and again an 
enthusiast tells some home truths, but more often the talk 
is neither new, true, nor startling. What may be termed 
the modern technical education theory began with the 
work of Dr. Birkbeck at Glasgow nearly a century 
ago. He required certain apparatus to illustrate a 
course of lectures at the Andersonian Institution, and 
had to superintend their construction himself. We are 
told by an early writer that “by this means he 
was brought into immediate communication with the 
operative artisans of Glasgow, and during this inter- 
course his acute penetration discovered such evident 
indication of latent genius in the minds of the workmen, 
accompanied by a kind of intuitive anxiety for the 
acquisition of knowledge, that Dr. Birkbeck felt a keen 
desire to put the means of acquiring such knowledge 
within their reach. Subsequently, after having elaborated 
a scheme, and finding no one disposed to aid, he decided 
to give a course of lectures and to invite and issue tickets 
to the “most intelligent operatives in each manufactory.” 
He got seventy-five students to his first lecture, and so 
interested were these that two hundred attended the next 
lecture, three hundred the third, and five hundred the 
fourth, and thus commenced the modern crusade for 
technical education. Dr. Birkbeck’s ideas fructified, and 
ultimately he succeeded in getting his views accepted, and 
mechanics’ institutes sprang up like mushrooms all over 
the land. Their aim, in the words of Dr. Birkbeck, was 
“to make you acquainted with the principles of the 
several arts you practise; those who are interested in its 
formation [he was speaking at the introductory lecture at 
a particular institute] wish you to think as well as to toil 
(could Prof Perry put it better in 19021] to present to 
you the principles of science to put you in 
possession of every doctrine in theory which may 
tend to enlighten your practice.” These words were 
preached in 1823; they have been preached many a 
thousand times since, and will be preached many a 
thousand times again. There is no new aim devised by 
the more modern commentators; the only difference is 
how to reach the goal. One might think that with the 
object clearly defined a system of teaching would have 
been stereotyped ere this, but the continuous criticism 
is, All who have worked before have worked imperfectly ; 
only this is right. However, this simply means that 
continuous progress necessitates modification in method, 
and were the criticism referred to to cease or slacken, it 
would mean paralysis amongst the teachers. That is 
the one thing to avoid at all hazard. Better have 
an energetic teacher on the old lines, one that takes 
an interest in the future of his students, rather than 
one who lectures and teaches merely because he gets a 
salary of so many pounds. During recent years there has 
been a wide-spread view that technical training—that is, 
the knowledge of theory—should be obtained con 
temporaneously with practical work. In order to 
train the hand and the eye, various technical schools 
and colleges have been equipped with workshops, which, 
however, can never be more than a poor makeshift for the 
real thing. A far better plan is for theoretical and practical 
training to go hand in hand in the works of our large firms, 
and Messrs. Crompton and Co. must be congratulated in 
having successfully developed this plan. The actual date of 
Messrs. Crompton commencing theoretic training at the 
works we cannot state, but so long.ago as 1886 Prof. J. A. 
Fleming gave a course of lectures at the works, afterwards 
published in book form and entitled Short Lectures to 
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Artizans." From 1886 we come to the present time and 
find that for the winter session 1902-3 no less than four 
courses of lectures have been arranged: (1) Steam 
Engineering," by W. H. Booth, Esq.; (2) “ Practical Details 
of Dynamo Design, by А. Hutchins, Esq.; (3) 
* Are Lamps and Alternating Currents,” by E. A. N. 
Pochin, Esq.; and (4) “Theory of Direct Currents of 
Electricity,” by C. H. Wright, Esq. In the prospectus 
announcing these lectures it is stated that prizes will 
be given for the best notebooks, and we wish to 
point out how closely present-day efforts agree with 
those put forward by Dr. Birkbeck. The awards men- 
tioned will give preference, among other things, to the 
books which show “that their owners are cultivating the 
power of accurately and completely observing and record- 
ing also considering what they have learnt, 
noting its application to their daily work, and originating 
new applications and new ideas.” This Dr. Birkbeck puts 
as “to think as well as to toil.” Other firms more or less 
fully preach and practise what Messrs. Crompton во ably 
initiated and continued, and when, in addition, the workers 
have in most towns excellent courses of lectures on technical 
subjects at the technical schools during the winter 
evenings, it cannot be held that those who provide 
technical mental pabulum are shirking their duties. 
Many details of our technical educational system no 
doubt may be modified to advantage, but we must 
emphatically assert that the continued parrot cry in the 
non-technical Press as to our ignorance of technical require- 
mente, as to the superior advantages of Swiss, German, 
and American procedure, is unwarranted and untrue. The 
continuance of this cry is largely due to a few ignorant 
professors and professional alarmists, who possess largely 
the characteristics of a child in thinking that everything 
they see away from home is better than what they get at 
home. 
Serene Hr 


FORTHCOMING EVENTS. 


SATURDAY, Ост, 11. 
Municipal and County Enginoors.—District meeting at Aldershot. 
FRIDAY, Ост. 17. 


Institution of Mechanical Engineers. —At 8 p. m., first monthly 
дее meeting. Paper: ‘‘ Oil Motorears of 1902,” by Captain 
. O. Longridge. 
SATURDAY, Ocr. 18. 


маары and County Engineers. District meeting at King's 
упп. : 


CORRESPONDENCE. 


t One man's word is no man's word, 
Justice needs that both be heard.” 


BOLTON TRAMWAY DEPRECIATION. 


SIR, —The report which you give in your last issue on 
the depreciation of tramway track by Mr. E Ll. Morgan, 
the borough engineer of Bolton, is one which is of great 
interest to tramway engineers and managers. Ап examina- 
tion of this report leads me to the conclusion that Mr. 
Morgan has neglected one important item which completely 
changes the conclusion arrived at. I am, therefore, sub- 
mitting to you the following calculation, the data for which 
are the figures given in the report you published on 
page 494 last week. In it Mr. Morgan recommends an 
8 per cent. depreciation charge on the cost of the track. 
In the first column, at the botton. he suggests that in 
12 years this will reduce the dee for the track by 
62:25 per cent, and in the second column he assumes 
that it wil reduce it 96 per cent. in that time. 
In neither case, however, does he take into considera- 
tion that the money taken from the revenue account 
each year for this 8 per cent. depreciation will have 


to be used in some way. Presumably it should be put 
in the bank at compound interest, to be again expended 
when the track requires renewal at the end of 12 years. The 
problem, therefore, resolves itself into ascertaining what 
annual sum should be put by out of revenue each year, во that 
if invested »t, say, 34 per cent. compound interest it will 
provide а completely new track. According to Mr. 
Morgan's figures, the actual expenditure for this new 
track will be £3,500, but the old materials displaced will 
be worth £540, so that only £3,160 will be required. 
The annual amount put by each year would in each case 
be invested in a bank at 51 per cont. Calling this amount 
А, we then get the equation : 


£3,160 = А x 1:035" А x 1'035 . . . Ax1035 +A. 


Summing up this geometrical progression in the usual 
way we get that 

A _ 25,160 x `055 

1:035!7-1 ` 

Working this out by logarithms it will be found that 
A equals £217, which is slightly over 3°6 per cent. per 
annum on £6,046, the original cost per mile. If this 
figure—i.e, £217—is taken from revenue each year and 
put to а special track renewal fund, it will provide for the 
periodical renewal and relaying of the tramway tracks 
without any further capital being required. I would 
suggest that this is the proper course to mene and that 
it should be quite independent of the annual repayment 
of interest and capital on the tramway loan. In fact, such 
a fund, which is less than half of the depreciation recom- 
mended by Mr. Morgan, will enable the tramway track to 
be maintained efficiently from revenue, in which case no 
further depreciation is required, except on the supposition 
that the tramways have a limited life as a means of trans- 
port. The repayment of capital, which is obligatory on 
all municipalities, provides against this contingency, and 
ensures that, subject to repairs and renewals being made 
out of capital, the corporations will have an undertaking 
free of capital charges at the expiration of the loan period. 
This will leave them exceedingly well off in the event that 
tramways are not superseded, and quite solvent if the 
reverse should be the case.— Yours, etc., Р. Т. 


THE CONSTRUCTION OF PRACTICAL STANDARDS 
FOR ELECTRICAL MEASUREMENTS. 


The following is the annual report of the British 
Association Committee appointed to experiment on the 
improvement of practical electrical standards. The com- 
mittee consists of Lord Rayleigh (chairman); Mr. R. T. 
Glazebrook (secretary), Lord Kelvin, Profs. W. E. 
Ayrton, J. Perry, W. G. Adams, and G. Carey Foster ; 
Sir Oliver J. Lodge, Dr. A. Muirhead, Sir W. Н. Preece ; 
Profs. J. D. Everett, A. Schuster, J. A. Fleming, and 
J. J. Thomson; Mr. W. H. Shaw, Dr. J. T. Bottomley, 
Rev. T. C. Fitzpatrick, Dr. G. Johnstone Stoney, Prof. 
S. P. Thompson, Mr. J. Rennie, Mr. E H. Griffiths, Sir 
A. W. Riicker, Prof. Н. L. Callendar, Sir W. C. Roberts- 
Austen, and Mr. George Matthey. 

During the past year the apparatus belonging to the 
association has been removed to and set up at the National 
Physical Laboratory at Bushy House. А room in the 
basement has been fitted for accurate resistance work. By 
means of a thermostat the temperature can be kept under 
very complete control, and the room has proved very suit- 
able for its purpose. In it the resistance standards of the 
association have been set up, and a number of comparisons 
have been made by Mr. F. E. Smith. Particulars as to 
the results of these comparisons can best be given at a 
later date, when the mercury standards now in course of 
construction have been set up. The work of setting up 
these mercury standards of resistance has been further 
advanced. A number of tubes, both of verre dur and 
of Jena glass, 16", have been calibrated by Mr. Smith. 
When the final corrections to the weights used have been 
obtained from the Bureau International it will be possible 
to complete these, and to determine the values of the 


platinum, silver, and manganin standards ın terms of the 
mercury unit. From tho resistance-room a cellar—formerly 
the wine cellar of Bushy House—opens, and in it work 
requiring an extreme constancy of temperature can be 
carried on. In this room Mr. Smith has set up a number 
both of Clark and also of Weston cells, and comparisons 
between these have been carried on systematically. Dis- 
crepancies of a considerable amcunt have been found 
between cclls set up in the same manner, but from mate- 
rials supplied by various makers, and these have been traced 
to the mercurous sulphate. The observers at the Reichs- 
anstalt have come to а similar conclusion. Dr. Carpenter 
and Mr. Smith are now engaged in experiments at the 
National Physical Laboratory, the results of which, it is 
hoped, will enable them to specify a method of preparing 
mercurous sulphate which will lead to consistent results 
for the E.M.F. of the cells. 

The air condensers belonging to the committee have 
been set up, and a number of determinations of their 
capacity have been made by Mr. Campbell. The results 
of these, though at present they are only to be treated as 
provisional, show that the condensers are in good order, 
and have suffered no damage by their journeys first to 
Liverpool and then to Richmond. The capacity of one ‘is 
nearly the same as when at Cambridge; that of the other 
has altered very slightly. With a view of establishing a 
standard of capacity a number of other comparisons 
between the standards of the association and those of Dr. 
Muirhead are in progress. In this comparison work some 
difficulty has arisen from the fact that all the resistance 
boxes belonging to the association are of platinum-silver. 
The small temperature coefficient of manganin gives that 
material a very distinct advantage, and the secretary has 
been endeavouring to use it whenever possible. It would 
be of great service for this part of the work to have a 
subdivided megohm box in manganin, and the committee 
trust that funds for this may be forthcoming. They hope 
in their next report to give a detailed avcount of the con- 
denser experiments. | 

The construction of platinum thermometers as standards 
for high-temperature thermometry has made some progress. 
The National Physieal Laboratory was not opened until 
March, and the work of setting up the apparatus, carrying 
out the necessary calibrations, etc., has occupied most of 
the time of the assistants since then. After some further 
experiments, however, to test the purity of the wire it was 
proposed to use had been carried out, a stock of 80z. of 
wire of the highest purity and of a thickness varying from 
six to eight mils has been bought from Messrs. Johnson 
and Matthey, while 4oz. of the same wire, but of 22 mils 
in thickness, suitable for leads or for drawing down to 
special sizes, have also been secured; and 16 thermometers 
are in course of construction in the workshops of the 
laboratory under Dr. Harker's supervision. Of these six 
thermometers two of five ohms fundamental interval will 
be hermetically sealed in glass tubes, and will serve as 
standards for low-temperature work; a second pair, 
having an interval of one ohm, in tubes of hard glass, 
probably Jena, 59", will serve for temperatures up to 
550deg. C., while the third pair, also of one ohm interval, 
in porcelain tubes, will be employed up to 1,100deg. C. or 
1,200deg. C. It is hoped by the use of quartz to extend 
the range of temperature considerably, and some experi- 
ments are in progress with this object. Two electrical 
resistance ovens have been built by Dr. Harker for high- 
temperature work, and these serve their purpose admirably. 
The grants voted during the past two years have been 
expended on the purchase of the materials for the platinum 
thermometers, and additional sums are necessary to com- 
plete their manufacture. 

With regard to the construction of the ampere balance, 
the committee are sorry that they cannot report progress. 
They have learnt with extreme regret of Prof. Ayrton’s 
ill-health during part of the year, but are glad to know 
that he now feels able to continue his investigations into 
this important question. In this work the iate Principal 
Viriamu Jones was closely associated with Prof. Ayrton, 
and it is a source of great pleasure to the committee to 
know that, through the generosity of the Drapers’ Com- 
pany, his name and connection with electrical measure- 


ments will be perpetuated at the National Physical 
Laboratory. The company had promised to Principal 
Jones the funds for the construction of an improved 
Lorenz apparatus for the determination of the ohm, and 
they have intimated to the committee of the laboratory 
their intention to place £600 at the Executive Committee s 
disposal for the construction of such an apparatus in his 
memory. The secretary states that steps have already been 
taken to obtain designs for the instrument. 

In conciusion, the committee recommend that they be 
reappointed, with a grant of £75, to be used for the 
establishment of а standard of capacity, and for the con- 
struction of standard platinum thermometers ; that Lord 
Rayleigh be chairman and Mr. R. T. Glazebrook secretary. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


525. At the back of a certain switchboard there is a row of sealed-up 
small iron boxes—one for each machine in the station—and from 
one of these boxes (which belong to a 150-kw., 250-volt., direct- 
current shunt machine, and has a label attached to it with the 
reading —500 ohms, to take 0°5 amperes momentarily) two wires 
lead : one direct away from the board and apparently to the 
dynamo, and the other leads out of sight to some connection on 
the shunt field regulator. The ordinary shunt-regulating resist- 
ance is on а frame at the back of the board. State the use of this 
high resistance. Why is it kept sealed up separate from the 
ordinary regulating resistance? Апа make a drawing of the 
connections of this resistance with regard to the dynamo.— 
IMPROVER. 


524. A small continuous direct-driven set is used for lighting an alter- 


nating-current station during the evening. This set is run up 
slightly higher than its normal voltage, and the poss are then 
put on to it by plugging over a two-way switch. This operation 
causes а momentary increase of the volts and then a gradual 
drop. Explain the reason of this momentary increase. —E. L. 


ANSWERS. 


[ N.B.—The answers to Question No. 517 are being held 
over until next week in consequence of the large number 
to be adjudicated on. We would remind those who con- 
tribute to the “ Questions and Answers” column that, as 


stated above, matter must be written on one side of the paper 
only. Eb. E. E.] 


Question No. 516. —Which is the best way of coupling 
a three-phase system—star or mesh? Explain а 
disadvantages of one system over the other. 

Best Answer to No. 516 (awarded 10s.).—The two 
general ways of combining polyphase circuits are known 
as star and mesh, but combinations of the two are some- 
times, though rarely, used. These two groupings are 
shown diagrammatically in Fig. 1. In order to compare 
them, let us take a constant line current of C amperes and- 
a line voltage of V. Then the current in each phase 
winding and the volts between the terminals of each phase: 
will be as follows : 


circuits on 
vantages or 


Phase current. Phase volts. 
Star GG M ='578 V 
V3 
Mel. e v 


V3 
From this it appears that mesh winding has only to carry 
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about 58 per cent. of the current carried by the star 
winding, hence, if we are working at a given current 
density the section of the conductors need only be 58 per 
cent. of that of a star winding. Оп the other hand, how- 
ever, the star winding has only to generate 58 per cent. 
of the volts per phase of the mesh winding, hence it onl 

requires 58 per cent. of the number of conductors. e 
thus see that the weight of copper for each winding works 
out to about the same. As, however, the number of turns 
is greater with & mesh winding, the cost of winding will 
be more, and also the cost of insulation. The copper 


"res or Coppo of copper will also be worse 
area of slot 


in а mesh winding, especially if the voltage, and hence 
the number of conductors per slot, is high. This means 
larger slots, and hence narrower teeth, in order to keep 
our copper eurrent density right, and hence we have to 
raise the flux density, which, in turn, increases the excita- 
tion watts and the iron loss. 


factor—i.e., the ratio 


—— 


- 
— 


gee . 


L^ 


Fre. 1. 


From the above it would appear that mesh windings 
should preferably only be used with low-pressure machines. 
As a matter of fact it is best, whenever possible, to use a star 
winding in all cases. This is because, with a mesh winding, 
should the E.M.F. wave differ slightly from a pure sine 
wave, injurious internal circulating currents will be set up 
around the closed circuit formed by the mesh, which will 
tend to unduly heat up the machine. Much the same 
effect is produced if the three phases of the line are loaded 
unevenly (as, for instance, with a combined lighting and 
traction load, having lamps connected across each phase 
which are not evenly balanced), causing the volts at the phase 
terminals to be slightly different. It із easy to test for these 
currents if due to the first cause given—:.c., to the machine 
being inherently out of balance. All we have to do is to 
connect any two phases through a voltmeter, as shown in 
Fig. 2, and run the machine fully excited without load. If 
the effect is present there will be a reading on the instru 
ment, which should otherwise indicate practically nothing. 
These circulating currents not only waste energy in over- 
heating the machine, but they also impair the pressure 
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regulation of the machine, and tend to prevent good 
parallel running. For these reasons a star winding is 
always used whenever possible in preference to a mesh 
for the armatures of alternators, synchronous and 
asynchronous motors. In the last case—i.c., with induc 
tion motors—the star winding is also used for the rotor 
as well as the stator if the former is supplied with starting 
resistances. This is because the ends of the three phases 
in a star winding are so easily adopted for bringing out to 
slip rings, | 
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So far we have only considered generators and motors, 
we have still transformers to deal with. 'The remarks as 
to current and volts per phase hold equally good here of 
course, and also the argument about the “copper factor" 
and cost of winding. It is, however, interesting in the 
ease of transformers to consider what happens when one 
of the phases break down—for instance, a primary high- 
pressure winding goes to earth and blows its fuse. If we 
have a lighting bad on the secondary, the mesh connection 
is evidently superior to the star, as the two remaining 
phases will continue to furnish a three-phase current in 
the secondary. It will, of course, be an unsymmetrical 
arrangement with a large drop of pressure, but the supply 
of current to the three secondary phases will not be inter- 
rupted, and the two remaining primary phases will probably 
manage to carry the extra load until a spare transformer 
can be connected ap. If the load consists of three-phase 
motors we are better off still, for the reactions of these 
will tend to 'make the arrangement symmetrical, and 
to balance the phases. Had the transformers been 
star connected, it is clear that the failure of one 
phase will cause a single-phase current only to be 
delivered by the secondary. Hence, only the lights 
connected across the particular phase would continue to 
burn, while as for the three-phase motors: (two phases), 
not being supplied by transformers, would be supplied 
only by the back E.M.F.s of the motors, which would 
usually be insufficient to enable the motors to carry any- 
thing like their rated load. Transformers supplying 
current to rotary converters should always be mesh 
connected for the above reason. And, in general, it may 
be said that for most classes of heavy work up to 10,000 
or 12,000 volte, it is preferable to use mesh connections 
for transformers. 

Whichever method is sclected, however, it is best to 
use the same on each side if the phases are the same in 
number. If this is not done it is sometimes found that 
the individual transformers, or sets of transformers, do 
not work in parallel well—i.e., they will not share the load 
equally, or in proportion to thcir size, as the case may be.— 
T. SQUARE. 


Answer to No. 516 (awarded 5s.).—The difference between 
the star and mesh methods of interconnecting the three : 
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circuits of a three-phase machine is this: In a star-wound 
machine the terminal E.M.F. is 1°73 times the E.M.F. 
induced in any one phase, the current in one line bein 
the same as that generated in one phase. Ina mesh-woun 
generator the terminal E.M.F. equals the E.M.F. induced 
per phase, but the line current is 173 times the current in 
one phase (Fig. 1). 

Г. Comparison of Star and Mesh Connected Generators. — 
Experience has shown that for generators the star method, . 
with the neutral point earthed, is the better for coupling 
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up the three phases, and most modern machines are con- 
nected in this way. The following advantages are obtained 
by using star-connected windings : 

(a) Better Pressure Regulation and Parallel Running.—If 
the three windings of the machine are mesh-connected, 
and (as is usually the case) the E.M.F. wave is not a pure 
sine wave, the internal cross currents, circulate through 
the windings. These currents, besides wasting energy in 
heating, tend to prevent both good pressure regulation and 
good parallel running. With star-coupled windings, these 
cross currents not being present, better pressure regulation 
and parallel running is obtained. 

(b) Less Risk of the Insulation Breaking Down to Earth — 
As is seen in Fig. 1, with star connection, the potential 
difference between the windings and earth is only 58 per 
cent. of the voltage between the lines. With mesh winding 
the potential difference between line and earth is the same 
as between line and line. Thus, if, for example, the current 
is generated at 5,000 volts, in the first case the insulation 
between line and earth has only to withstand a pressure 
of 2,885 volts, whilst in the second case it has to withstand 
the full 5,000 volts pressure. 

(c) Advantage of Being Able to Use a Fourth Wire.— 
For low-pressure distribution the voltage of supply is 
limited by the incandescent lampe. ith а mesh-con- 
nected machine, the voltage across the lines would have to 
suit the lamps, but with a star-connected four-wire system 
the supply voltage could be raised 1°73 times, still keeping 
the voltage between one main line and the fourth wire 
suitable for the lamps (Fig. 2). The result of being able 
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Lamps оп а Star Connected System. 
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to raise the supply voltage in this way is great economy 
in copper. Comparing the weight of copper mains for the 
same power, drop, and lamp voltage—with star-connected 
windings, four wires, 58:9; with mesh-connected windings, 
three wires, 100. 

II. Comparison of Star and Mesh connected Transformers.— 
Three-phase transformers have usually mesh-connected 
windings. The great advantage of the mesh connection in 
transformers is that if, from any cause, one phase fails, the 
two remaining coils will continue to supply three-phase 
current, thus giving the attendant a chance to connect up 
a spare without stopping the supply. If a coil breaks 
down with à star-connected transformer, only single-phase 
current will be supplied, and if any motors are running 
heavily loaded they will probably stop. For the above 
reasons, transformers supplying rotaty converters are 
always mesh wound. The one advantage of star winding 
for transformers, is that as the pressure per winding is 
only 58 per cent. of the pressure between the lines, there 
is less likelihood of a breakdown of the insulation. For 
this reason, transformers working at 10,000 volts or over 
are usually star wound. For lower pressures, the general 
practice is to use mesh winding.—R. W. G. 


Answer to No. 516 (awardel 5s.).—Of course, there are 
arguments in favour of each system, and every case must 
be judged according to its own requirements, but I think 
that perhaps on the whole the star connections are the 
better. These are shown in Fig. 1, and the mesh in Fig. 2. 
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I have given the superior place to the star system of con- 
nections because, by using this method, you can get two 
voltages to work with at the same time by connecting the 
middle or neutral point to a fourth wire, or else to earth. 
This fourth wire, like the neutral in the three-wire con- 
tinuous-current system of distribution, can be of considerably 
less cross-section than the other lines, as it only has to 
carry the out-of-phase current when the system is not 
symmetrically loaded. When, however, the neutral point 
be not connected to a fourth wire or ѓо: earth, you do nos 
get the advantages of the two voltages, but only have the 
one which is the same as the voltage in a similar mesh- 
connected system —i. e., the voltage between any two of the 
three lines—and in this case I see no particular advantage 
of the star over the mesh connections. 


Fic. 1. Fic, 2 

The advantage of the star with the neutral earthed is 
that by using it you may get a voltage of, say, 200 volts 
between any line and the nevtral, which would be used 


for incandescent lamps, and then a voltage of / ( = 1:732) 
times this, which in this case is practically 550 volts 
between the lines, which is better adapted for a motor 
load. In connecting up a mixed system like this the 
lighting circuits would be connected to the lines, and the 
other pole of each lamp earthed or connected to the neutral, 
endeavouring as far as possible to have an equal load on 
each phase ; then the motors would be simply connected to 
all three lines, and their neutrals earthed. Fig. 3 is a 
diagram showing the connections on a mixed system like 
this. 

There is also an advantage in using star connections 
from a constructional point of view in motors, as the 
stator winding does not have to be so highly insulated, as 


it has only to resist n (2:58) of the line voltage. 
8 


Hence, though thicker winding has to be used as there is 
necessarily more current to carry, less space has to be 
given to insulation, and also fewer turns are required. 
This has the effect of simplifying manufacture, also 
making machines smaller, and, therefore, the cost is 
reduced. If the current be for lighting alone, there is a 
saving in copper for the line if star connected, as if mesh 
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be used your line voltage must be that at the lamp 
terminals, whereas if Y (star) connected, the line voltage— 


i.c., voltage between any two line wires—is ,/3 times 
this, because your lamps are not connected straight across 
the mains as in A (mesh), but are across one main and the 
neutral. Of course, if a fourth neutral wire has to be 
run the whole way, this copper saving will not be any- 
thing like so great in extent. Another point is that if 
the three phases be not symmetrically loaded, the light is 
not so much affected if Y with neutral earthed is used as 
if \ were used. For equal power transmission : 


In Y you transmit C amperes at ./3 V volts. 
In A you transmit ,/5 amperes at V volts. 


Hence there is here a saving in copper in using Y connec- 
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tions. If the voltage between any two lines must not 
exceed а maximum, then the advantage lies with А 
connections, as the voltage between a line and the neutral 


in the star is only 58 (=) of this; so for equal power 
EE | 
more current is required for the A, апа hence extra copper 
is required in the windings of the motor, but the line wires 
do not have to be larger than those for A, as in either case 
the line voltage is the same, во the amperes per phase must 
also be the same. If there is a stipulated maximum voltage 
between any one line and earth, the copper advantage lies 
with the Y, as if line voltages are the same in Y or A, the 
voltage to earth is only 58 that of A in Y connections. 
. Hence a higher line voltage may be used in Y, and so 
smaller lines are required. If, however, the neutral be not 
earthed, this does not apply, and lines are the same size in 
either case. Y connections should not be used if the con- 
sumer is to be connected all on one phase. In a three- 
phase sub-station converting the current by the use of 
rotary eonverters it is best to use А connections, as if а 
fault should occur on one phase the other two keep the 
converter running, which itself tends to make the system 
symmetrical. If Y connections were used, in the case of 
a breakdown of one phase the other two would simply 
deliver single-phase current to the converter, which would 
spark terribly at the commutator on the continuous-current 
aide, and would necessitate it being shut down. So it is 
seen that A connections are best for transformers. 

From all the above considerations I think it will be seen 
that each case must stand for itself, but, nevertheless, star 
seems to me the better for an average sort of case on account 
of the ease of obtaining two voltages, and also that the 


insulation strain to earth is only WI of the line pressure 
8 


or of that of а А connected system. —E. R. ALEXANDER. 


Answer to No. 516 (awarded 55.).— The advantages are, 
on the whole, on the side of the star connection, provided 
that it can be arranged with a fourth wire to the neutral 
pone and the good points of this connection may be stated 
thus : 

1. Lamps can be connected between the neutral and any 
one of the mains leads at, say, 200 volts, whilst motors can 
be connected between any two of the main leads at 
550 volts, and thus а motor supply at 75 per cent. higher 
voltage than the maximum lamp voltage is obtained. When 
any considerable amount of motive power is supplied this 
produces a decided economy in the cost of mains in spite 
of the use of four instead of three wires. 


perfectly satisfactorily alone. Lights on these two 
phases will not go out, and three-phase motors will 
continue to run on the two phases. In the case of a 
three-wire star connection, on the other hand, the burning 
out of one phase incapacitates two phases. On this 
account itis usual to arrange the step-down transformers 
at the end of a high-tension line, with & mesh-coupled 
primary and a four-wire star-coupled low-tension secondary 
(Fig. 1). In thecase of transformers supplying rotary con- 
verters it is impossible to put in the fourth wire connection 
on the converter armature, so that it is usual to mesh- 
connect both the primary and secondary of such trans- 
formers, as the converter ean then continue to work, at 
least for a short time, even should one phase burn out.—Q. 


Question No 518.—Describe fully the circumstances under which 
boosters are used in connection with rail-return cables in tram- 
way work, and give diagram of all connections. 

Answer to No. 518 (awarded 7s. 6d.).—The object of 
rail-return boosters is to reduce the maximum difference of 
potential existing between any two points of the rail. 
This potential difference is not allowed to exceed seven 
volts by the Board of Trade on account of possible damage 
to gas and water pipes by electrolysis due to any large 
proportion of vhe return current passing through the earth. 
In the case of lines of any considerable length—say, three 
or four miles—it becomes difficult and expensive to keep 
the drop of volts in the rail and its feeders within the 
limit. By inserting a booster in series with a rail-feeder 
eable and arranging the booster to add volts (in 
the same direction as the main supply volts) in pro- 
portion to the current in rail and feeder, it is possible, 
without any additional outlay on cables, to maintain 
the potential difference between the two ends of the 
rail or feeder within the seven volts, or even to reduce 
it to zero. It may be suggested that the same result 
might be attained by increasing tbe section of the feeder, 
but this can be easily shown to be a far more expensive 
method. Suppose the drop in a certain feeder me the 
rail in parallel with it to be 14 volts instead of seven, and 
suppose the feeder carries half and the rail the other half 
of the current. Then, in order to reduce the drop to 
seven volts, the rail must only carry one-quarter of the 
current, and the section of the feeder must be increased, so 
that when carrying three-quarters of the current the drop 
in it will only be one-half what it was when carrying 
one-half the current previously—.e., the section must be 


increased to 2 x D = three times its former value. 


If the same result is to be attained by the use of a 
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2. At the same time the neutral connection renders the 
three phases as independent of one another as in the case 
of a mesh connection —i. e., a given increase in lamp load 
on one phase has a minimum effect on the voltages of the 
other two phases. 

5. The absence of a closed circuit in the windings of 
motors and transformers which are star connected, prevents 
all possibility of idle internal currents, due to unsym- 
metrical magnetic circuits or to slightly unequal numbers 
of turns per phase. Such currents are known to occur 
sometimes in mesh-connected apparatus. 

When circumstances are against the use of a fourth 
neutral wire, as in the case of a long high-tension line, in 
which the expense of running a fourth wire would be con- 
siderable, it is more advantageous to use the mesh than 
the star connection, for should one phase of a mesh- 
coupled alternator armature or transformer burn out, 
the remaining two phases will continue to work 
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booster in the feeder, the section of the feeder will not 
need any increase (unless the current density with three- 
quarters of the current is too high for safety), and the 


drop in the feeder will become 14 x E — 21 volts The 


booster must, therefore, add 14 volts, so that the net 
voltage difference between the two ends of the feeder is 
21— 14-7 volts. If the oe of feeder is anything like 
three miles, the cost of а cable of three times the section 
will far outweigh the expense of a small motor booster 
capable of generating 14 volts at a current equal to three- 
quarters of the total current in feeder and rail, even 
allowing for the increased number of watts lost in the 
feeder and the losses in the booster itself. The connections 
of a rail return booster are shown in Fig. 1. The motor 
driving the booster is a plain, shunt-wound one, running 
at practically constant speed. The booster itself is series 
wound so аз to give volte approximately proportional to 
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the current round the field, but the series winding 
is usually connected not in series with the arma- 
ture, but in series with the overhead trolley line, or, 
better still, in series with one of the trolley feeders if 
there is such a feeder connected to the line at some 
point near that at which the réturn feeder containing the 
booster armature is connected to the rail With this 
arrangement the booster armature adds volts in proportion 
to the current actually flowing into the trolley, whilst if 
the field winding were in series with the booster armature 
in the rail return feeder the number of volts given by the 
booster would depend to a certain extent on the amount of 
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leakage from the rail to earth. Thus, on a wet day, when 
a larger proportion than usual of the return current leaked 
to earth instead of passing through the feeder, the booster 
would add less volts than usual, and thus instead of 
reducing the stray currents it would indirectly increase 
them. The actual voltage given by the booster with a 
given eurrent in the trolley feeder can be adjusted by hand 
regulation of a resistance shunting more or less of the 
current from the series winding.—Q. 


Answer to No. 518: (awarded 75. 6d.).—It is well known 
that unless the rails of a tramway system are insulated it 
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is impossible to get perfect protection from earth return, 
in many places the rail potential being five or six volts 
above earth; but, of course, the amount varies with the 
length of the route, long routes, such as six, eight, or ten 


miles, having à much greater drop, and it is for these that 
By the employment of 


we instal the negative booster. 


this method it is possible to bring the rail to zero potential 
at the point where the booster cable, which is insulated, is 
jointed to the rail, and in some cases it is taken so far as to 
make it negative to the generator; or, in other words, 
making the rail at the booster cable connection below 
earth potential In this way the booster sucks back 
the current to the generator, and thus obviates to а 
great extent the loss in volts on the earth return, and 
in so doing minimises the action of electrolysis in the 
neighbouring water and gas pipes, a thing of great import- 
ance, and enables long tramway routes to be run with a 
drop of potential well under the seven volts specified as 
the maximum allowable by the Board of Trade. The 
negative booster (the connections of which are given in 
Fig. 1) is a motor-generator, the motor being shunt wound 
and the dynamo being separately excited by a coil in series 
with the trolley feeder or the armature of the positive 
booster, if one is used in conjunction with the negative, 
as is often the case in long traction lines, so that the 
voltage generated by the armature of the negative booster 
is proportional to the current output to the trolley— 
that ie, of course, if the field magnets are not too well 
saturated. It will be found that the arrangement will 
work perfectly automatically, and the voltage drop can be 
limited to a certain range by adjusting the rheostat marked 
“field shunt" in Fig. 1. Ав will be seen from the diagram, 
the left-hand panel has the connections of the motor, M, 
on it and is started up in the usual way of shunt-wound 
motors. Оп the motor being up to speed the booster switch, 
which consists of three chopper switches fixed together at 
the top by an insulating strip, can be put in on the bottom 
contacts, and the amount of work done can be regulated 
to within a little by the field shunt (Fig. 1), which is in 
parallel with the series field, and, therefore, shunts a 
certain amount of the current; the more the resistance is 
reduced the more current is shunted, which weakens the 
field and, therefore, does not allow the negative booster to 
doso much. In the case of the machine breaking down, 
the booster switch must then be changed over to the top 
contacts which puts the trolley and rail return feeders 
respectively straight on t^ the trolley and rail, cutting out 
the negative booster altogether, and by doing so enabling 
that section of the tramways which is thus operated to 
continue working while repairs are being done.—R. N. T. 


Answer to No. 518 (awarded 5s.).—Negative boosters 
need only be used when the amount of current returning 
through the rails is large enough to cause the fall of 
potential between the points of the uninsulated return 
furthest from and nearest to the generating station to 
exceed the Board of Trade limit of seven volts. This 
may take place on either a long line with perhaps only a 
few cars running, or a short one with a heavy traffic, 
especially if the rails are at all badly bonded. To remedy 
this a booster, which is really a sucking dynamo, sucks 
the current from the rails and returns it to the 
negative bus-bar. It can either be (1) a series-wound 
machine, with its armature and field coils all in series 
with a feeder from that part of the track whence current 
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is required to be tapped off. There is also a shunt aeross 
the field coils which can be adjusted so that the potential 
difference across the terminals may be regulated to com- 
pensate for the drop (see B 1 оп diagram). В 2: Some 
engineers adopt this second method i. e., a booster with а 
separately excited field in series with the trolley circuit (or 
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group of positive feeders), so that the voltage generated Catalogues. 
by the armature is directly proportional to the current | From the Western Electric Company, Bridge-chambers, 171, 
output, provided that the fields are not saturated. The | Queen Victoria-street, E.C., we have received a copy of their 
armature is in series with a feeder at whichever | descriptive price-list of telephones for private line installations, 
point it is necessary to take off current. This type | 
of booster is quite automatic, and the drop on the 
earth return may be limited to any desired extent by 
an adjustable shunt in parallel with the field coils, as in 
the first type of machine. The potential of the earth 
return should, if possible, be positive to the neighbouring 
water and other pipes, so that whatever electrolysis takes 
place will be in the rails themselves. This condition can 
be more or less obtained by a judicious arrangement of 
boosted return feeders. The booster field should be so 
regulated that some current returns by the earth or direct 
rail connections to the negative 'bus bar. These last-named 
should have a centre reading ammeter in circuit, so that 
the direction of current through them may be ascertained. 
Otherwise the booster may, if the field strength is not 
regulated to suit the load, be taking current from the rails 
and sending it back again throngh the earth and direct rail 
either real or problematical, are constantly being introduced. 
We illustrate herewith some switches designed by Mr. D. R. 
5 Care must be taken that this is not so. The 

ia shows connections for both types of machine. 
M. H . VOLK. 


TRADE NOTICES AND NOVELTIES. 


New Switches. 


There is plenty of scope for ingenuity in the design of switch- 
gears, and it is doubtless due to this fact that improvements, 
Broadbent, 5, Albert-street, S. W. One of them (shown in 
Figs. 1 and 2) the inventor calls the **Splay switch. It is a 
high-tension main switch, and improvement is claimed in the 
method of effecting the ‘‘make” and ‘‘break.” The bridge piece 
or brush of the switch does not touch the contact studs when 
brought down to the level of the latter. Contact between the 
brash and the contact studs is made after the brush has been 
inserted between the studs, the operation being effected by 
turning an oblong piece of metal or splay-piece from its normal 
position to one at right angles. This splay-piece has also а 
locking device attached to it, locking the switch when in the 
* on" position. Both splay-piece, locking device, and brush 
are drawn back when the switch is in the off position, 
as shown in Fig. 2. To switch ‘‘off” merely necessitates 
turning the handle when the break is effected in a quick : 
manner by the action of the brush. The current passes directly | 
from stud to stud through the splay-piece. In Figs. 5 апа 4 
are shown what the inventor calls the **cam-lever" switch. 
This is à double-pole high-tension change-over switch, having 
a right-angle square spring break in either direction. The 
switch has a pivotally arranged handle, which in the off 
position hangs as shown in Fig. 4, thus enabling а reduotion 3! 
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Ес. 1, —'' Splay " Switch, Closed. Fic. 4.—'* Cam-Lever " Change-over type Switch, Open. 


in the depth of the case. А reduction in metal and other The Lighting Corporation, Limited, 4, Bloomsbury-street, 
parts, thereby lessening the cost of production, is also claimed | W.C., have sent us a copy of their illustrated catalogue of 
for the switch. ү „ Wenham ” incandescent and arc lamps. | 
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LEGAL INTELLIGENCE. 


LONDON UNITED TRAMWAYS. 


On the 2nd inst., Mr. Justice Jelf, sitting as vacation judge, heard 
& motion in the matter of the Urban District Council of Teddington 
and the London United Tramways Company. The District Council 
asked for an injunction against the tramway company, who are at 
present laying down tramways in Maui inu urban district, to restrain 
them from interfering with the level of the roads. About 200 men 
are now engaged at the work, and the District Council contend that 
the tramway company had no right to proceed without first obtaining 
the р of the plans by the surveyor of the Council. The case 
for the defendant compeny was that any disputes, such as that in 
uestion, should be dealt with by arbitration, as provided by the 
mways Aot. 
His Lordship refused to grant an injunction, and made, without 
rejudice, no order on the motion, at the same time remarking that, 
owever they might be objected to, tramways had come to stay. 


À TELEPHONE AGREEMENT. 


Before Judge Smyly, K.C., at Bow, on Monday, the National 
Telephone Company sued Mr. John Lang, of South Woodford, for 
£3. 78. 6d., or the return of a telephonic instrument belonging to the 
company. Defendant counterclaimed for £4. 15e. 

Mr. Allsopp, for plaintifis, said the Telephone Company entered 
into an ment with defendant for the supply of an instrument at 
an annual subscription of £13, the ement to run for five years. 
The company connected the line to defendant’s premises on July 4, 
1900, and continued the service for a little over two months. en 
strong objection was taken by the neighbours to the line crossing their 
premises, and such pressure was brought to bear on the company that 
they had to remove the line, and were subsequently unable to supply 
the connection. In April last the company, finding they could not 
carry out their agreement, wrote terminating it, and asking for the 
return of the instrument. 

Mr. Willis, for the defendant, said his client had had no notice 
terminating the agreement, which was still running. 

Mr. Allsopp, in answer to Judge Smyly, said he could not prove 
the service of the motion terminating the ment. 

Judge Smyly : Then you cannot e The probability is that 
the company did not get the necessary wayleave from the neighbours 
to go over their premises, and that is the root of the whole matter. 

he counterclaim was then proceeded with, Defendant stating that 
he had had to pay about a sovereign to notify people that he was no 
longer on the telephone, while he had had an unsightly pole standing 
in his garden ever since. 

Judge Smyly said the company must fail, as they could not pee 
service of notice. There would, therefore, be jadgment for the defen- 
заз. оп the claim. Оп the counterclaim he awarded Mr. Lang £5 
апа costs. 


FREE-WIRING AGRÉEMENTS. 


In the Lanibeth County Court on Friday Judge Emden heard the 
case of the South London Electric Supply Corporation, Limited, v. 
Morris Gouldston, trading as a tailor under the name of M. Gouldston 
and Co., at Princess-mansions, Coldharbour-lane, Brixton. 

It appeared that the defendant entered into an agreement with the 
plaintiff company to use the electric light, and to pay as rent for the 
fittings at the rate of £1 per quarter and 38. for the meter. The 
agreement was for a period of three years. After some time, owing, 
as alleged, to the bad quality of the light, which neccssitated him 
burning candles, the defendant returned to gas, paid the corporation 
their account, and asked them to remove their fittings. They now 
sued under the agreement for the last quarter's rent of the fittings, 
amounting in all to £1. 3e. 

Judge Emden asked did the corporation intend to hold defendant 
. to the agreement for three years ! | 

Plaintiffs Manager replied in the affirmative. They had to get 
back the Vd sey of installation. They had had no complaints except 
this one of light. 

Judge Emden: Do not say that. I have hada similar case to 
this before me previously. Under the agreement, I must givejudgment 
for the corporation, but I will make no order as to costs. | 


2 ——_—_——————; 


COMPANIES’ MEETINGS AND REPORTS 


CHILIAN ELECTRIC TRAMWAY AND LIGHT. 


The report of the directors for the year ended Dec. 31, 1901, to be 
resented at the meeting on the 16th inst., states that tho profit апа 
oss account for the year, after payment of interest accruing on 

advances for construction, shows a balance to debit of £6,657. This 
amount deducted from the balance to the credit of profit and loss 
account carried forward from the year 1900, £9 959, leaves a net 
balance to the credit of profit and loss account to be carried forward 
to next year of the sum of £5,301. The net profits for the gear 1901 
on the operation of the tramways amounted to 292,696:04dol. against 
the net profit for 1900 of 243,055°26dol., showing an increase of 
49,640 78dol. The great fall of exchange, however, during the 
year under review (on Dec. 31, 1900, the value of the peso 


was 17}4d., on Dec. 31, 1901, it had dropped to l44d.), together 
with the increased interest payable, have more than neu 

the increase of profit shown above. At the close of the year 
1901 the reconstruction to electric traction had been nearly 
completed, and it may be added that on Feb. 28 of this year 
the contractors finally withdrew from Santiago, and handed over 
what work remained to be done to the general manager for com- 
pletion. During the 12 months ended Dec. 31, 1901, there were 
carried 43,831,591 passengers, earning 1,965,660°10dol., as against 
42,071,049 passengers, earning 1,830, 268-08dol. for the preceding year. 
During the year 1901, although progress was made in the development 
of the use of electric lighting amongst the inhabitants of Santiago, 
great opposition was experienced from the Municipality. Under the 
terms of the Company’s concession, the Municipality is compelled totake 
the Company’s electric current for the public lighting of the town. 
That body, however, endeavoured to evade this obligation, and the 
Company was at length compelled in self-defence to submit their case 
to arbitration. The arbitrators decided in the Company's favour in 
June of the current year in terms of an agreement already made with 
the Municipality, by which, within a period of four years, this Com- 
pany is to provide a complete installation for the public lighting of 
Santiago. Meantime arc lamps of 500 c.p. each are now in 
course of being installed in the central district of the town. | The 
directors anticipate, therefore, that having now come to an amicable 
arrangement with the une and the public also showing an 
increased desire to adopt the new illuminant, the returns for the current 
year will show a gradually increasing development. 


NEW COMPANIES REGISTERED. 


Howstrake Estate, Limited.—Capital £1,000. Objects: to 
acquire any property in the Isle of Man, the United Kingdom, or 
elsewhere, to develop, deal with, and turn to account the same ; to 
eonstruct and maintain railways and tramways, etc. 

Nottinghamshire Electric Tramways, Limited.—Capital, £100. 
Objects: to construct, maintain, and work tramways, light railways, 
electrical and other railways, motors, etc. 

Autocar Construction Company, Limited.—Capital, £25,000. 
Objects: to acquire and carry on the business of the Pollock Engineering 
Company, etc. 


APPOINTMENTS VACANT. 


Junior Assistant Engineer, Hanley Town Oouncil, £100 per 
annum, Oct. 10. 

Chief Assistant Engineer, West Bromwich Corporation Electric 
Light and Power Department, £2. 5s. per week, Oct. 13. Вее 
advertisement. 

Chief Electrical Engineer, Glasgow Corporation Tramways, £500 
per annum, Oct. 22. 

Assistant in dynamo testing department. See advertisement. 

Assistant, Ferranti, Limited. See advertisement, 

Switchboard Attendant, 28s. per week. See advertisement. 


€————ÓÓÓ— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Wigan.— The Corporation invite tenders for 18 bogie cars, double- 
deck, four-motor equipment. Tenders by Oct. 20. See advertisement 


Bury.—The Tramways Committee of the Corporation invite tenders 
for rails bonds and compressors. Tenders by Oct. 14. See advertise- 
ment. 

Aston Manor.—The Urban District Council invite tenders for 
eondensers for their electricity generating station. Tenders by Oct. 31. 
See advertisement. 

Belfast.—The Gas and Electric Committee invite tenders for the 
supply of electric motors for в period of 12 months. Tenders by 
Oct. 10. See advertisement. 

Great Western Railway.—The Directors invite tenders for the 
supply of various stores from Dec. 1 next to Nov. 50, 1903. Tenders 
by Oct. 20. See advertisement. 

Batley.—The Corporation invite tenders for the supply, delivery, 
and erection, at the electricity works, of one re-cooling tower and 
tank. Tenders by Oct. 28. See advertisement. 

Tientein (China).—Mr. A. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installation 
and working of electricity works. Tenders by Nov. 30. 

Abacete (Spain).—The Municipality invite tenders for the installa- 
tion and working for 20 years of electric lighting. Tenders to the 
above at Abacete, Province of Bonillo, Spain, by Oct. 20. 

Wigan.—The Corporation invite tenders for the electrical equip- 
ment of ashort length of new tramway and of a portion of their 
existing tramways. "Tenders by Oct. 20. See advertisement. 

Cambridge.—The Saxon Portland Cement Compeny, Limited, 
require tenders for the supply of calcium carbide in weekly quantities 
ef Bewt. for a period of six months commencing Oct. 31, 1902. 
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Ipewioh.—The Corporation invite tenders for main switchboard, 
motor boosters, connections in generating station, and overhead con- 
struction for tramways. Tenders by Oct. 22. See advertisement. 

Batley.—The Corporation invite tenders for the supply, delivery, 
and erection at the electricit works, Batley, Yorks, of 240 accumu- 
lator cells and accessories. Tenders by Oct. 10. See advertisement. 

Wigan.—The Corporation invite tenders for the construction of 
a short length of new tramway and for the reconstruction of a portion 
of their existing tramways. Tenders by Ost. 20. See advertisement. 

Rome.—The Italian Government Railways require immediately 
tenders for the installation of electric lighting in 100 new railway 
wagons, and for transforming 175 old wagons from gas to electric 
lighting. 

Paris.—The Municipal Wood Paving Factory at Javel requires 
five electric motors of 7 h.p. to 30 h.p. Particulars may be obtained 
at that factory. Tenders will he opened at the Town Hall, Paris, at 
2.30 p.m., on Oct. 22. | 

Rotherham.— The Corporation invite tenders for steam pipes and 
valves, feed pipes and valves, feed pump and economiser, exhaust, 
water, and drain pipes and valves, and extension switchboard. 
Tenders by Oct. 16. See advertisement. 

Bootle.—The Corporation invite tenders for the wiring of the 
refuse destructor in Pine-grove for the purposes of electric lighting. 
Specification, etc., may be obtained at the Borough Electricity Works, 
Pine-grove. Tenders by 10 a.m. on 14th inst. 

Dudley.—The Corporation invite tenders for supply of arc lamp 
carbons. Specifications, etc., may be obtained at the offices of the 
consulting engineer, Mr. inald P. Wilson, 66, Victoria-street, 
Westminster. Tenders by 12 noon on 18th inst. 

Tunbridge Wells.—Tle Town Council invite tenders for the con- 
struction of main flues at their central electric light station, Tun- 
bridge Wells. Specification, etc., can be obtained on application to 
o оп Surveyor, Town Hall, Tunbridge Wells. Tenders by 

t. 18. 

Barrow-in-Furness.—The Corporation invite tenders for two 
batteries of accumulators and two automatic reversible boosters, 
switchboards, ete. Specifications, etc., can be obtained from Mr. 
C. F. Preston, town clerk, Town Hall, Barrow-in-Furness. Tenders 
by Oct. 15. 

London, S.W.—The Fulham Borough Council invite tenders for 
installing the electric light at the mortuary and coroner's court, 
Munster-road. Full particulars may be obtained on application to 
Mr. R. M. Prescott, town clerk, Town Hall, Fulham. Tenders by 
5 p.m. on 15th inst. 

Paris.—The French Government have decided to invite tenders 
for the supplying and laying of the following cables: (1) from Brest 
to Dakar; 2 from Tamatave to Réunion and from Réunion to 
Mauritius; (3) from Saigon to Pontianak, at Borneo. Tenders must 
be sent in by Oct. 21 next. 

Bootle (Lanos.)—The Corporation invite tenders for the wiring 
of the new fire station in Strand-road for the ре» of electric 
lighting. Specification, eto., may be obtained at the office of the 
architects, Messrs. Anderson and Crawford, 36, Dale-street, Liverpool. 
Tenders by noon on 18th inst. 

Edinburgh.—The Corporation invite tenders for the electric 
lighting installation at the public wash-houses, Stockbridge. Speci- 
fication, eto., can he obtained at the office of the Resident Electrical 
Engineer, Electricity Supply Station, Dewar-place, Edinburgh. 
Tenders by 10 a.m. on 13th inst. 

London, S. W. The London County Council invite tenders for the 
manufacture, delivery, and erection of two electric car traversers at 
certain of the Council's depéts in the south of London. Specifica- 
tion, etc., may be obtained from the County Hall, Spring-gardens, 
S.W. Tenders by 10 a.m. on Oct. 21. 

Manchester.—The Electricity Committee invite tenders for the 
steelwork in the construction of coal bunkers at their Stuart-street 
generating station, Bradford. Manchester. Specification, etc., may be 
obtained on application at the City Surveyor's Office, Town Hall, 
Manchester. Tenders by 12 noon on 16th inst. 

Wakefield.—The Guardians invite tenders for the electric lighting 
of old workhouse buildings, including supply and erection of steam 
dynamo, pipe work, switchboards, and wiring. Specifications and 
particulars may be obtained from Mr. H. Beaumont, clerk, Union 
Offices, Tetley House, Wakefield. "Tenders by 18th inst. 

BlackpooL—The Corporation invite tenders for the supply and 
erection of coal elevator, bunker, and automatic weigher in connection 
with their electricity works, West Caroline-street, Blackpool. Раг- 
ticulars and forms of tender may be had on application from Mr. 
Charles Furness, borough electrical and tramway engineer. Tenders 
by 15th inst. 

Gofio (Sweden).—The City Architect requires tenders for supply 
and erection of electrical machinery, accumulators, etc. Drawings, 
specifications, etc., may be obtained from the Gefle stads byggnads- 
. konter agaiust payment of 25 kroner, which will be 4 8 
Tenders by Oct. 15, addressed Anbud a elektriskt maskineri, Drätsel- 
kammare Stads, Gefle, Sweden. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for Lancashire boilers, 
economisers, surface condenser, and pumps, etc., steam, feed, blow. 
off, and drain pipes, etc., and travelling crane. Specifications, etc., 
van be obtained from Mr. F. Schofield, clerk to the Board, Town 
Hall, Stalybridge. Tenders by Oct. 13. 

Shanghai.—Mesers. Preece and Cardew are authorised to receive 
tenders for the supply and delivery c.i.f. of two 500-kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 


switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 30. See advertisement. 

St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 

Irun (Spain).—The Municipality invite tenders for the installation 
and working for 25 years of electric lighting. "Tenders to the above 
at Irun. Amongst the conditions are the purchase for 150,000 pesetas 
of the already existing municipal central station. The followi 
income may be ss pected : 500 pesetas per horse-power per annum fo 
not less than 25 h.p. and not more than 50 h.p. for ү lighting ; 
and for private lighting 24 pesetas per month for each 10-c.p. lamp, 
14 pesetas for each B-c.p. lamp; 80 cmos, per kilowatt-hour for 
lighting, and 50 cmos, per kilowatt-hour for power. A deposit of 
75,000 pesetas will he required. Tenders by Oct. 19. 

Glasgow.—The Corporation invite tenders for the construction, 
supply, and erection, under one contract, of the whole of the 
machinery and accessories required for the mechanical equipment of 
the machinery buildings at the Dalmuir outfall works, Amongst the 
more items are: four Lancashire boilers, centrifugal pumping engines, 
screening and elevating machinery, penstocks, valves, electrical gene- 
rators for lighting and power, electric motors, auxiliary pumps, steam 
and water pipe connections, lime-mixers, and other sewage treatment 
plant, overhead water-tank, etc. Specifications, etc , may be had on 
application at the Office of Fublic Works, City Chambers, 64, 
Cochranoe-strect, Glasgow. Tenders by Oct. 28. 

Shanghai.—The Board of Trade have received through the Foreign: 
Office, from H.M. Commercial Attaché at. Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling. 
for proposals for the lighting of the British concessions by electricity— 
as blows: British шшр and British Municipal Extension,. 
Tienstin. Notice—The British Municipal Councils, in accordanco with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now prepared to receive: 
proposals for the lighting of the concessions by electricity, such 
pro s to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham,. 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no: 
details or specification will be furnished. 

Madrid. — The Directorate-General of Posts and Telegraphs;. 
Calle de Caretas 10, Madrid, as well as in the offices of the civil. 
Governments of the provinces of Barcelona, Cordoba, Valladolid, and: 
Zaragoza require tenders by Oct 28, which will be opened five days: 
afterwards in the Directorate-(:eneral of Posts and Telegraphs, 
Madrid, for the supply of 35 tons of galvanised iron wire four milli- 
metres in diameter, 10 tons of galvanised iron wire three millimetres in 
diameter, three tons of copper wire two millimetres in diameter, four 
tons of copper wire I of a millimetre in diameter, and four tons of 
copper wire 1j of a millimetre in diameter, for the telegraph und 
telephone lines of the State, at the upset prices of 570 tas, or 
about £17, per ton for iron wire, and 2,890 pesetas, or about £86, 
per ton for copper wire. А provisional deposit of 5 per cent. of the 
amount of the contract at the upset prices is required to qualify any 
tender. A translation of the general conditions of the contract has 
been received through the Foreign Office from his Majesty's Embassy 
in Madrid, and, together with the particulars of the requirements 
which the wire must fulfil, may be seen by those interested on 
application to the Commercial Intelligence Branch of the Board of 

rade, 50, Parliament-street, London, 8. W., on any day between the 
hours of 10 a.m. and 5 p.m. 


RESULTS OF TENDERS. 


Sheffield.— The Tramways Department have given a large order for 
supply of dialite cable to the St. Helens Cable Company, Warrington. 


Cheltenham. —The Town Council have accepted the tender of 
R. E. and C. Marshall for wiring the extensions at the electricity 
works, at £42. 12s. 6d. 

Admiralty.—Belliss and Morcom have received repeat orders for 
electric light sets for the newest type of torpedo-boat destroyer, a 
total of nearly 20 vessels in all. 

Gillingham.—The Urban District Council have decided to instal 
two 450-h.p. Willans engines and one of smaller size for direct 
coupling to dynamos by the British Thomson-Houston Company. 


Stretford (Manchester).—The Urban District Council have 
accepted the tender of the Staffordshire Brick and Terra-Cotta 
Company, Hednesford, at £550, for work at the generating station. 


Peterborough.—Crompton and Oo., Chelmsford, have received a 
further order from the Corporation for the supply of a dynamo for 
direct coupling to a 450-h.p. Willans engine for supplying power to 
the tramways. 

Stepney.—The Borough Council have received the following 
tenders for a centrifugal pump: Ernest Scott and Mountain, Olose 
Works, Newcastle-on-Tyne, £82; J. and Н. Gwynne, 81, Cannon- 
street, E.C., £58. 12s. (accepted). 


Deptford.—The Court of Common Council have accepted the 
tender of the Maudslay Motor Company, Coventry, at £1,500, for a 
75-h. p. ро motor for use on the railway and tramways at the 


Foreign Cattle Market, Deptford. 


Bury.—The Town Council have accepted the following tenders: 
St. Helens Cable Company, Warrington, for tramway feeder cables ; 
J. Brunton, Hull, for the construction of the permanent way on the 
Fairfield, Bolton-road, Heywood-street, etc., and Knowsley-street 
sections. 
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Battersea.—The Borough Council have accepted the tender of 
Barnes and Co. for the purchase and removal of the following material 
from the accumulators at the Town Hall electric lighting station— 
viz., soft lead at the rate of £9. 18s. 6d. per ton, and storage batteries 
and plates £6. 128. 6d. per ton (total approximately £35). 

Ladysmith —The Town Council have received the following 
tenders for the electric lighting of the town: Messrs. Hubert Davies 
and Spain, £8,528 (accepted); Boult and Bradley, £13,880; Davey, 
Paxman, and Co.. Limited, £11,952; Blane and Co., £9,978; W. 
Hosken and Co., £9,036 ; South African General Electric Company, 
£9,006; Reunert and Lenz, £8,957; Collina and Kessler, £8,830 ; 
Macartney, McElroy, and Co., Limited, £8,810; Silverton and Co., 
£8,750 ; and Hamilton and Co., £8,417. 

Maidenhead.—The Town Council have accepted the tender of the 
Bastian Meter Company for meters of 24-ampere capacity at £1. 10s. 
each, and tlie tender of Venner and Co. for ordinary meters of all sizes. 
the prices ranging from £2. 10s. for the 5-ampere size up to £3. 10s. 
for the 100-anipere size. The unsuccessful tenderers were as follows : 
Schattner Electricity Meter Company ; Reason, Manufacturing Com. 
pany, Limited; Ferranti Limited; British Thonison-Houston Com- 
pany, Limited ; Geipel and Lange ; Siemens Bros. and Co., Limited. 


West Ham.—The Corporation have accepted the tender of 
F. Osinan for permanent way and paving road margins in connection 
with fhe Corporation tramways. The amount of the tender is 
£114,245 if Guernsey, Leicester, Penmaenmawr, or the Welsh Granite 
Company's stone is used, £112,011 if Aberdeen stone is used, 
£105,515 if Norwegian is used, £103,081 if any other stone is used. 
The stone will be used in such quantities as may be agreed upon by 
the мее engineers. £2,818 will be deducted if foreign rails are 
used. 

Reading.—The Corporation have received the following tenders 
for work in connection with the tramways—viz.: (Section A) compris- 
ing the supply, delivery, drawing-in and connecting up of all feeder 
cables, rail return cables, test wires, etc., with joint-boxes and joint- 
ing, and the carrying out of tests; (B) comprising the supply, 
delivery, erection, and connecting up of all poles, brackets, wires, 
cables, insulators, switch-boxes, and other fittings, and the carrying 
out of tests. Messrs. J. Bowen and I. E. Winslow, Town Hall, 
Reading, engineers : 


Section А. 

St: Helens Cable Company, Limited, Warrington ...... £2,467 16 10 
Johnson and Phillips, Electric Cable Works, Old 

Oharlton, Kent .............. аена. аиа а 2,875 2 6 
J. 6. White ара Co., Limited, 224, College-hill, 

Cannon-street, London ü 2,744 4 10 
Siemens Bros. and Co., Limited, York-street, West- 

minster, Londornnnnnnnn q 2,692 12 5 
W. T. Henley's Telegraph Works Company, Limited, 

27, Martin в-Івпе; Cannon.street, London, E. CO.. 2,545 2 2 
Callender's Cable and Construction Company, Limited, 

Hamilton House, Victoria-embankment, London .. 2,746 16 2 
К. W. Blackwell and Co, Limited, 59, City-road, 

London ..................... Wi eub oe da e uei танка Ый 2,746 16 2 
W. T. Glover and Co., Limited, Trafford Park, Man- 

chester а ааа sex Ver tere e gr VERUS Sr te S UE 2,155 9 2 
Anchor Cable Company, Limited, Leigh, Lancashire... 2,661 19 1 
British Insulated Wire Company, Limited, Prescot, 

Lancashire «ooo . аарга н 2,545 17 2 
Western Electric Company, North Woolwich, London 2,758 1 10 
Section B. 

British Electrical Equipment Company, 101, Leaden- 

hall.street, London, E. C Ui HI.. 10, 166 10 10 
Macartney, McElroy, and Co., Limited, 53, Victoria- 

street, Westminster, London . 12,159 10 0 
M. A. Shepstone and Co., 9, Victoria-street, London, 

me ee 11,472 16 3 
J. G. White and Co., Limited ........................ 11,531 15 6 
Callender's Cable апа Construction Company, 

ТИВА E 8 11,808 6 4 
К. W. Blackwell and Co., Limited ........................ 10,932 0 10 
British Insulated Wire Company, Limited ............... 11,704 9 5 


Tender recommended for acceptance for the whole of the work: 
R. W. Blackwell and Co., Limited, £13,477. 3e. 


BUSINESS NOTES. 


TRACTION. 


Deal.—The Kent Electric Power Syndicate are preparing a scheme 
of light railways to run through this district. 

Rowley Regis. —Mr. К. P. Wilson, of London, has been appointed 
engineer to the light railway scheme in this district. 

Dundee.—A reduced trumcar service will be introduced on the 
Corporation tramway system during the winter months. 

Wigan.—The purchase of the local tramways has been completed, 
and a cheque for £42 000 handed over to the vendors this week. 

Dudley. —The tramways by-laws and regulations recently made by 
the Town Council were duly published in the London Gaztt: of Monday 
last. 

Leioester.—The Light Railway Commissioners will open an enquiry 
here on the 29th inst. with reference to a proposed’ light railway 
scheme for Groby. 

Penarth.—A special mectiug of the Urban District Council has 
been called to deal with the question of the proposed tramway between 
Cardiff and Penarth. 


Hastings. —It was stated at the last meeting of the Town Council 
that the work of constructing the proposed eleċtric tramways would 
be commenced before Christmas. | 

Cleckheaton.—The agreement with the Traction Company with 
reference to the supply of electrical energy for the working of the 
tramways has been completed and sealed. 

Darlington.—The Town Council have approved the plans of the 
polos? light railways. They are now in the hands of Messrs. 

ennedy and Jenkin, the consulting engineers. 

Eliand.—The proposal that the Halifax Corporation should be 
asked to hand over their tramway rights in this district to the British 
Electric Traction Company has been withdrawn. 

Newburn.—A deputation from the Newburn Council has been 
appointed to wait on the Newcastle Tramways Committee with 
reference to an extension of the tramways to this place. 

Rochdale. —The Corporation have decided to call upon the Bury, 
Rochdale, and Oldliam Tramways Company to sell to them such part 
of the company's undertaking as is within the borough. А 


Mumbles. — The electric accumulator cars recently acquired by the 
Mumbles Railway Company have started a regular service on the line. 
They will not at present, however, altogether displace the old steam 
trains. 

Worthing.—The Town Council are in communication with the 
British Electric Traction Company, who intend to apply in the next 
session for powers to lay down and work tramways in Hove and 
Worthing. 

Carlisle. —The directors of the tramways company have decided te 
try the experiment of 4d. fares over a portion of their system, and 
for the winter service, commencing Nov. 1, to run every 15 minutes 
instead of 10. 

St. Marylebone.—The Borough Council have decided, by a con- 
siderable majority, to refuse their assent to the construction of а 
surface electric tramway from the Marble Arch, along Edgware-road, 
to Cricklewood. 

The Potteries.—A meeting of the Potteries Electric Traction Oom- 
pany's employés has passed a resolution protesting against the large 
number of dismissals that have taken place, and the arrangement of 
the hours of labour. | 

Brighton.—At the last meeting of the Town Council it was decided 
not to include powers in the present Bill to construct a tramway from 
the Old-steine up St. James's-street, to connect with the existing line 
at Upper Rock-gardens. 

Nottingham.—All the large bogie cars on the tramways dre bein 
fitted with four 25-h.p. motors each. The smaller cars are being fi 
with two 35-h.p. motors in place of the two 25-h.p. motors that have 
hitherto driven the cars. 

Birkenhead. —The Corporation tramways’ finances were the subject 
of a lengthy debate at the Town Council meeting last week, durin 
which it was stated that the undertaking would make a profit o 
£5,000 or £6,000 this year. 

Audensbaw.— In the equipment of the tramways in this district 
for electric traction, it is not intended to entirely reconstruct, but only 
to strengthen where necessary. The conversion is being carried out by 
the Manchester Corporation. 

West Bromwich.—The work of reconstruction and electrical 
equipment of the tramways in the borough has been hurried on, and 
it is hoped the new cars will be running along a section of the route by 
the early part of November. 

Leeds.—A deputation representing the Tramways Committee of 
the Corporation is at present paying a visit to Dresden. The object 
of the visit is to see in operation a new process by which tramlines 
can be welded whilst they are being laid. 

York.—Proposals have been received from the tramways company 
as to the extension of their lines, the working of the same by electrical 
traction, and other matters. The subject is to be brought before the 
Council early in the New Year for consideration. 

Sowerby Bridge.—Major Druitt has refused to recommend the 
opening for traffic of the Sowerby Bridge tramway until the Pye 

est-road is widened. The Tramways Committee are now considering 
how best the necessary widening may be carried out. 


Dartford.— A special meeting of the Urban District Council is 
called to consider the question of the extension of the light railway 
scheme to Gravesend and Swanscombe. Mr. Hawtayne, the consulting 
engineer, will probably be in attendance at this meeting. 


Doncaster.—The Corporation propose to make several extensions 
and alterations in connection with their tramway system. Further 
borrowing powers are to be obtained ; £11,000 for the tramways and 
electrical equipment, and £3,000 for tive additional cars. 


Hampstead.—The Borough Council have decided that they are not 
prepared to make a contribution of one-third of the net cost of the 
necessary strect widenings in connection with the proposed scheme for 
constructing a tramway from the Marble Arch to Cricklewood. 


Salford.—It is expected that the new tramway service between 
Salford and Prestwich will be opened in about eight weeks’ time. On 
Wednesday the members of the two Tramways Committees took part 
in the ceremony of joining up the rails at the Salford boundary. 


Buxton.——AÀ scheme is being promoted to provide a tramway from 
Chinley to the Cat and Fiddle, the route being via Chapel-en-le-Frith, . 
Dove Holes, Buxton, Poole's Cavern, and Burbage: The Fairfield 
Urban District Council have expressed themselves in favour of the 
scheme. 

North-Eastern Railway. Tenders for the electrification of North- 
Eastern suburban lines in the Newcastle district closed on Monday. 
The lines to be converted are 41 miles in length, and include the loop 
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from Newcastle to Tynemouth on the sea shore, and back again by 
way of Gosforth. 

Weroester.—The City Council was engaged on Tuesday in discuss- 
ing the relative merits of double and single tramlines, in view of the 
conversion of the existing horse trams to electric traction. It was 
ultimately agreed that double lines be generally adopted, excepting 
only Broad -street. | 

Wednesbury.—At а special meeting of the Town Council, to be 
held early in November, a resolution will be moved that notice be 
given to the South Staffordshire Tramways Company requiring them 
to sell to the Corporation so much of their tramway undertaking as is 
within the borough. 

Maidenhead.— Matters in connection with the proposed application 
for an order authorising the Corporation to construct light railways 
have been referred to the sub-committee appointed to oppose the appli- 
cation of the London United Tramways Company for powers to extend 
their lines to this district. 

Southwark.—A deputation of Southwark traders has waited o1 
the Borough Council to call attention to the injury caused to trade in 
the district by the way in which the roads are being pulled up for 
the purposes of the electrification of the tramway system. The matter 
was referred to a committee. 

Cheltenham.—In spite of the decease of Mr. T. Nevins, who at the 
time of his death was promoting a scheme of light railways in this 
district, it is promised that all contracts and agreements entered inio 
with the Corporation will be carried out. The scheme has been taken 
up by Mr. T. A. Nevins, his son. 

Barnsley.—The first tramcar was placed on the metals on Monday, 
and taken to the car shed in Sheffield.road. It is expected that a 
trial trip will be made cither to-day or on Saturday, and everything 
is being prepare as quickly as possible for the Board of Trade's 
inspection. e trams have fo be running by Nov. 11. | 

Harrogate.—The proposal of the Corporation to adopt a system of 
tramways has caused considerable discussion in the town, and there is 
a strong feeling of opposition to the scheme. Several prominent 
townspeople have signified their intention of opposing any system 
which they claim will be detrimental to Harrogate as a health resort. 


Alfreton.—The District Council have received а communication 
from Sir Bache Cunard intimating that he pro to apply to Parlia- 
ment for powers to construct a light railway through the district. It 
was resolved to take no steps in the matter until the Bill is before the 
Council. Another company also proposes to apply for similar powers. 


Bury.—The Town Council have appointed Mr. T. J. Hutchinson 
as analyst in connection with the supply of rails for the tramways. 
The proposed extension of the Fairfield section has been postponed 
for two months. The Council have decided to appoint а clerk of 
works to superintend the construction of the track of the tramways 
now being laid down. 

Lowestott. —The deputation of members of the Town Council who 
went out recently to view sundry systems of electric tramways have 

repared their report. It is probable that at the next meeting of the 

uncil various recommendations will be made - amongst them one 
in favour of the overhead trolley system as against the conduit and 
surface-contact systems. 

Clacton.—The promoters of the light railway scheme are anxious 
to take over from the Corporation their electric lighting order. In 
view of the fact that the recent decision of the Council to carry out 
the terms of the order themselves was only carried by one vote, it is 
now decided to call a town's meeting to ascertain the feeling of the 
ratepayers in the matter. 

Yarmouth. —The electric tramways, which were laid down early in 
the summer at a cost of £40,000 have just completed the first quarters’ 
working. The takings during that period have amounted to about 
£4,100, and the profits have reached the satisfactory figure of £2,125 
for the three months. The Council now contemplate laying down 
some three miles of additional lines. 

Willenhall.—On Friday a preliminary trial trip over the Willen- 
hall section of the Wolverhampton tramways was made by repre- 
sentatives of the British Electric Traction Company. Опе of the large 
bogie cars was run from Bilston, and made several journeys from the 
Wolverhampton borough boundary to the Walsall-road Board Schools. 
The result was eminently satisfactory. 

Birkdale.—A petition, signed by 116 residents, was read at the 
last District Council meeting, protesting against the use of the electric 
tramcars for Sunday traffic, and further protesting againet the sending 
of any request to the Southport authority or any other authority for 
the employment on Sundays of the electric tramcars. It was decided 
that the petition be referred to committee. 

Yeadon —The District Council have passed a resolution in regard 
to the two schemes proposed by Messrs. Maitre and Parker, of Leeds, 
and Messrs. Dick, Kerr, and Co., of London, respectively for a tram- 
way from Leeds to Guiseley, to the effect that the former is the one 
more likely to serve the best interests of the whole district. The 
Council have therefore agreed to support that scheme. 

Halifax.—The feasibility of the Salterhebble '' lift" scheme, which 
forms part of a suggested tramway extension route to West Vale, was 
recently referred to Sir Douglas Fox, C.E. He visited the locality a 
few days ago, and his report on the scheme was received by the town 
clerk on Tuesday. The decision is not to be made known until the 
report has been considered by the Tramways Committee. 

Camborne. —Tho first electric awe system to be completed in 
Cornwall is that which the Camborne and Redruth Tramway Company 
have laid down between those two places. A trial trip of the cars 
over the whole route was made one day last week. The cars, which 
are beautifully fitted, ran over the line very successfully, and it is 
hoped that in a week or so the full service of cars will be running. 


Aberdeen. —As a result of a conference between the Tramways 
Committee and the Harbour Board, it is 5 oo the p 
have agreed not to oppose the laying of a single line to Torry. e 
Aberdeen Suburban Ташен Company have asked the Corporation to 
enter into an agreement (1) for the supply of electrical energy to the 
company, and (2) for the working of the tramways within the city. 


Lambeth.—It has been decided by the Borough Council to take 
advantage of the removal of the tramlines in Westminster Bridge-road 
in connection with the electrification of the London County Council 
tramways to repave the road with wood. The existing paving has a 
„life“ of two years to run, but the Council propose to spend over 
£4,000 on the work now, and so avoid public inconvenience later on. 


Anglo-Argentine Tramways.—The directors have declared an 
interim dividend of 2s. per share for the half-year ended June 30 last, 
carrying £3,288 forward. The work in connection with the conversion 
from horse to electric traction is proceeding satisfactorily, and will be 

ractically completed by the end of the current year. The existing 
,007 shares will become 5 per cent. cumulative preference shares as 
from Jan. 1, 1903. 

Geneva.—The tramway strike here has assumed serious propor- 
tions. The strikers are threatening the other tramway employés who 
continue to work, and are endeavouring to prevent the cars from 
running. In view of rumours of a general strike, and in order to 
prevent serious disorders, the Cantonal Government has called out 
troops to maintain order and to secure the protection of the men who 
desire to remain at work. 

Stretford.— Delay has arisen in the conversion of the tramways at 
this place to electric traction owing to an appeal which is being made 
on the arbitrator’s award. The Council have relegated the negotiations 
for the purchase of the Stretford tramways to the Manchester Cor- 
poration, by whom the tramways will be worked after the purchase 
1s completed, under the terms of an agreement entered into between 
the Council and the Corporation. 

Southampton.—With regard to the proposed extension of the 
tramways to the Brook Inn, Bampton Park, the borough engineer has 
reported to the Tramways Committee that he estimates the cost of the 
extension at £6,720, such amount being exclusive of electrical equip- 
ment and track bonding. The electrical engineer estimates the cost 
of the electrical a be at £590. The committee have decided to 
make application to borrow the money. 

Lourenoo Marques.—A definite start is to be made shortly with 
the laying of the lines for the long-delayed electric кашу at 
Lourenço Marques, the concession for which is held by Mr. J. О. A 
Henderson. A site has been obtained whereon to crect the generating 
station, the work on which will be commenced in two or three months’ 
time. In the meantime the machinery has been ordered, and will be 
ready for erection by the time the station is ready to receive it. 


Blackpool.—It is stated that the preparations for the entire recon- 
struction of the Blackpool, St. Annes, and Lytham tramway system 
are now complete and agreed upon. The contractor named is Mr. 
Nevins, jun., son of the late Mr. T. Nevins, head of an American 
firm, who recently died in Ireland. The scheme provides for the 
relaying and doubling of track from Blackpool to Lytham, and the 
substitution of overhead electric traction and cars for the present gas- 
motor system. 

Devonport.—At the inquest on Monday on the victim of the fatal 
electric tram accident, reported in last issue, the jury returned a 
verdict that the car ran away through ignorance on the part of the 
driver in not stopping at the necessary stopping places, and not subse- 
quently using the appliances for stopping. ey also expressed the 
opinion that the instruction given to drivers was not sufficient to 
make them competent. Major J. W. Pringle has held an enquiry on 
behalf of the Board of Trade into the accident. 

Bradford. — The balance-sheet for the half-year ended Sept. 30 last 
shows that the total income from the electric lines was £89,500, 
despite the fact that several sections were closed for weeks together 
for relaying or repairs. The ordinary expenditure for the six months 
amounted to £79,600, including proportion of profits of £11,650 to 
the old steam companies. The approximate profit, excluding any 
allowance for depreciation, is £9,900. After allowing for the fullest 
ry po the net profit will probably be between £3,000 and 


Harrow.—The Light Railway Commission wil hold a public 
enquiry at Harrow on Oct 21 as to the expediency of granting so 
much of the application of the Middlesex County Council (Order 
No. 1) as relates to Railway No. 4 in the parishes of Wembley, 
Harrow-on-the-Hill, Northolt, Wealdstone, and Harrow Weald, and 
Railway No. 5 in the parishes of Edgware, Little Stanmore, Great 
Stanmore, and Harrow Weald, and also to the proposals to take 
additional lands for widening roads in the parishes of Wembley, Little 
Stanmore, and Edgware. 

Middleton.—It was reported at the last Town Council meetin 
that the Manchester Tramways Committee had been able to secure al 
the material necessary for the overhead equipment on the Manchester 
New-road, and that it was hoped to have the work complete within a 
month. Through trams are to run from High-street, Manchester, to 
Middleton. It was also reported that an offer had been made by the 
Heywood Corporation, on behalf of a tramway company, to construct 
a new road between the two towns on condition that Middleton con- 
tributed a sum of £1,000. 

Wolverhampten.—On Saturday night at about half-past ten the 
electric current was suddenly cut off along the whole tramway track 
from Queen-square to Tettenhall. All the cars were, of course, brought 
to a standstill, and the arc lights went out. The official explanation 
of the occurrence was the sudden stoppage of both suction pipes 
between the pumps and the water storage tank. It was some time 
before a teniporary connection could be made between the water-maing 
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and the pumps, with the result that a good portion of the Saturday 
night tram traffic was lost. 

Reno Electric Stairways, Limited.—No tice is given in the London 
Gazette that a general meeting of the members of the above-named 
Compeny will be held at 70, Finsbury-psvement, on Nov. 3, at 
12 oclock, for the purpose of having an account laid before them 
showing the manner in which the winding-up has been conducted 
and the property of the Company dis of, and also of deter- 
mining, by extraordinary resolution, the manner in which the books, 
accounts, and documents of the Company, and of the liquidator 
thereof, shall be disposed of. 


Warrington.— The Corporation electric tramway scheme, so far as 
the powers 5 at present are concerned, is almost finished. After 
a Board of Trade inspection, conducted by Colonel von Donop, the 
section from Bridge- street to Stockton Heath was opened on Saturday. 
The Manchester-road and Winwick- road lines are also nearly completed. 
The section between Latchford and Sankey Bridges, which was 
opened some time ago, has proved a great success. The question of 
construeting additional tramways in the town will probably be 
considered by the Council next June. 

Swinton.—Sir Frederick Bramwell, the tramways arbitrator, has 
visited this district, with the result that an understanding has been 
arrived at whereby the construction of the tramlines for electrical 
traction may be proceeded with by the Salford Corporation, pending 
Sir Frederick’s award, which will probably be given in November. 
Specifications and plans have been submitted to the Urban District 
Council for the laying of the new track through Swinton and Pendle- 
bury, and as soon as these have received the sanction of that 
authority, the work will be commenced. 

South Londen.—Such p has been made with the work of 
wii ru the 3 system of the London County Council south 
of the Thames that eight miles of double track, 16 miles altogether, 
have been completed. The contract stipulates for 25 miles to be elec- 
trically equipped by the end of the year, and now only nine miles of 
the old routes remain to be dealt with. From Tooting to Clapham 
the lines are practically completed, portions of the Blackfriars-road 
and Kennington Park-road have been finished, and other routes are 
now being torn up for the continuance of the work. 

Additional Trafic Returns.—Anglo-Argentine, £128 decrease ; 
Barcelona Ensanche y Gracia, £61 increase ; Barcelona, £940 increase ; 
Brisbane, £920 increase (month of September, £9,757, increase £994) ; 
Buenos Ayres and Belgrano Electric, £6 increase (month of September, 
£12,476, decrease £150); Calcutta, £604 increase; Cape Town (month 
of August). receipts £15,450, expenditure £7,801; Isle of Thanet 
Electric, £82 decrease: Mexico Electric (month of July), receipts 
£20,300, expenditure £12,600; Perth Electric, £188 increase; Port 
Elizabeth (month of August), receipts £4,014, expenditure £1,979. 

Swansea.—At the last mecting of the Tramways Committee a 
letter was read from the tramways company with reference to a 

suggestion that additional cars should be placed on the docks system, 
` stating that experience had shown that up to the present an augmented 
service had resulted in no increase in the takings, and thus it was 
evident no additional accommodation was required. The chairman 
thought the company would have done well to have adopted the 
suggestion made— viz., the division of the journey into two sections at 
$d. each. It was decided to ask the company to improve its service of 
workmen's cars. 

Selby and Stamford Bridge Light Railway.—Ata meeting of 
the Riocall and Escrick Rural District Councils on Thursday the pro- 
posed light railway from Selby to Stamford Bridge was considered. It 
was о that tho Light Railway Commissioners had granted an 
order for the construction of 3 light railway from Cliffe Common, near 
Selby, to Stamford Bridge, and a joint committee of the two councils 
was appointed to carry out the scheme. The engineer (Mr. Fenwick) 
reported that а survey of the line had been made, and it was resolved 
to approach the landlords on the route and secure their support for 
the undertaking. 

Lewisham.—A petition, signed by between 300 and 400 ratepayers 
of the parish of Lee, which forms part of this borough, is to be presented 
to the London County Council asking them to construct an electric 
tramway from New Cross to Eltham, vie Lewisham High-road, 
Loampit-hill, and Lee High-road. The Deptford Borough Council 
have already agreed to contribute their share of the cost of that 

rtion of the d эзан line which is within their area. The 

wisham Boroug uncil have hitherto declined to support the 
scheme, buc they have decided to reconsider the whole question of 
tramways throughout their district. 

Stourbridge.—An important extension has been made of the 
Dudley, Stourbridge, and District Electric Traction Company’s lines 
by the construction at Stourbridge of a linc two miles in length to 
Lye and a line nearly a mile long to Wollaston. The Dudley and 
Stourbridge system of lines is already some 23 miles in extent, and 
will link up with the South Staffordshire tramway system. which is 
in course of development by the British Electric Traction Company. 
Colonel Von Donop inspected the lines on Thursday last week on 
behalf of the Board of Trade, and required some few alterations to 
be made which may delay the opening of the line for about a week. 

London County Counoil..—Thie London County Council, at their 
first meeting after the long vacation, on Tuesday, resolved to enter 
into an agreement to purchase the undertaking of the South London 
Tramways Oompany, and also to negotiate for the purchase of the 
undertaking of the London, Deptford, and Greenwich Tramways 


Company. As will be seon from our tenders columns, it was agreed 
to accept the tender of Messrs. E. Green and Co., at £4,092, for 
fuel economisers for the Greenwich electricity station. This was the 


lowest tender sent in, but it excceds the estimate by nearly £550. 
Messrs, Green propose to sub-let to tho British Thomson-Houston 
Company for the manufacture of the motors, 


Sheffüeld.—It is proposed to include provision in the Bill to be 
promoted by the Corporation in the next session of Parliament for 
powers for the following extensions of the tramway system: (1) 
tramway commencing at Brightside-lane, proceeding along Meadow 
Hall-road, and terminating at a point near to Station-road, Winco- 
bank, with the necessary curves and double junctions ; (2) 5 
commencing at Brightside-lane, proceeding along Newhall- road, an 
terminating at Carlisle-street, with the necessary curves and double 
junctions. It is pro to apply a sum of £10,000 out of the tram- 
way profits to the relief of the rates. 

Yardley.—A letter was read at the meeting of the District 
Council on Tuesday from the City of Birmingham Tramways Com- 
pany, asking the Council'8 consent to the construction of a tramway 
slong the Coventry road from the city boundary to the Swan Hotel, 
the working of the same to be on the overhead electric system, and 
the adaptation of the existing tramway on the Stratford-road from 
the city boundary to College-ioad to the overhead electric system. 
It was decided to refer the letter te the Public Works Committee, in 
the meantime the clerk to ask the company what the maximum 
amount of the fares would be, the maximum time of completion, апа 
what amount they would contribute towards the rates. 

East Ham.—The tramway accounts for the nine months ended 
March 31 last show the total revenue to have amounted to £15,618, 
as against an expenditure of £10,960, leaving а gross profit of £4,658. 
After allowing for interest on loans (£2,180) and depreciation and 
capital repaid (£2,423), the result is a surplus of £55. The length of 
the lines open on March 31 was 7 miles 4 furlongs 2 chains. The 
number of Board of Trade units consumed in the nine months under 
review was 358,352; number of car miles run, 365,505; number of 
passengers carried, 5,298,476; number of passengers per car mile, 14:5; 
revenue per car mile, 10°26d.; total costs per car mile, 7:2d.; revenue 
per passenger, 707d.; and total costs per passenger, ‘49d. 

City and Surrey Railway.—In a circular letter to the share- 
holders the National Electric Traction Company state that the resolu- 
tion to amalgamate the City and Surrey Company with this company: 
which was unanimously passed at a meeting of shareholders held on 
Aug. 8 last, is being regularly carried out, and as soon as possible а 
Stock Exchanye quotation for the shares will be applied for. An 
interim dividend at the rate of 6 per cent. per annum vill be payable 
next month upon all the preference shares of the Traction Company 
which have been paid for in full, and upon which the calls are not in 
arrears. "The bonus of 174 per cent., as arranged at the meeting above 
referred to, will be distributed at the same time as the dividend. 


Light Railway Proposals in Derbyshire.—A deputation from 
Bakewell and the district has waited upon the manager of the Midland 
Railway at Derby, their object being to lay before him three alter- 
native schemes for light railways, with a view of getting a shorter 
route to Sheffield and Manchester. It appears that a line between 
Bakewell and Grindleford has been suggested as giving a short route. 
The schemes, which embrace a number of places, were submitted and 
the proposals fully explained. The general manager gave the deputa- 
tion his views upon the matter as to the course he thought it would 
be best to adopt. The deputation afterwards withdrew, intending to 
prosecute their enquiries locally, and see if a light railway scheme 
could not be promoted. 

8t. Helens.— We understand that the Cheshire Lines Railway has 
completed arrangements for the opening of а new short route between 
8t Helens and Southport, via Knotty Ash electric tramears. The 
scheme formulated by the company has received the support of both 
the Liverpool Corporation Tramways Committee and the New St. 
Helens and District Tramways Company, and passengers for South- 

ort from St. Helens or Prescot can travel by any electric car to 

notty Ash, the Liverpool committee agreeing to a through ticket to 
embrace conveyance on their cars from Knotty Ash terminus to 
Knotty Ash railway station. This arrangement practically brings 
St. Helens aud {һе intermediate districts up to Knotty Ash within 
easy reach of Southport. 


Municipalisation of Tramways at Birmingham. —Mr. Arthur 
Chamberlain, one of the leading commercia] figures in the Midland 
city, has taken a prominent р in the agitation which is being 
carried on against the policy of municipalisation favoured by the City 
Council. In another letter addressed by him to the secretary of the 
Property Owners' Association, he says that а better service and lower 
fares would be possible if those in charge af the trams knew their 
business. Let the ratepayers take tho certainty—the sum the Electric 
Traction Company were prepared to give for the right to run the 
tramis—and leavo the speculation to the speculators. The price to be 

id for the monopoly should be regarded as the ratepayers' profit. 
Mr. Chamberlain concludes by remarking that he has no interest in 
tramways--he merely speaks as a large ratepiyer. 

Oil for Dusty Roads.—A portion of the London and South- 
anipton road between Farnborouyh and Aldershot was recently treated 
with crude petroleum, as a means of preventing a growing nuisance 
caused hy the heavy dust clouds raised by motorcars and other traffic. 
The oil had to be spread with the aid of large watering cans, as the 
water-carts in use were found unsuitable. Two dressings were given, 
and the oil soaked quickly into the road, the surface being left well. 
knit and firm. The assistant surveyor of the county of Hampshire 
superintended the operation. The matters that have to be decided 
are the relative cost compared with watering and scavenging, how 
long a treatment with oi] lasts under heavy traffic, and the effect of 
rain upon it. A stretch of about a mile was under experiment, and 
1,000 gallons of oils were laid to every quarter of a mile. Many motor- 
ears passed without raising much dust, but кэ disappeared in а cloud 
as soon as they left the portion of road treated. 

Huddersfield.—Thic revenue account of the Corporation tramways 
for the six months ended Sept. 50 last shows that the receipts 
amounted to £26,506, and the miles run to 570,914, The receipts 
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рег саз mile came out at 11d. Tho total expenditure was £26,339, 
averaging 10°93d. per car mile, the surplus of receipts over expenditure 
amounting to £167, or O7d. per car mile. Maintenance and repairs, 
including generation of electricity, were responsible for £3,430 of this 
expenditure, and wages, etc., for another £6,307. From the steam 
trams the receipts were £2,564, as against an expenditure of £3,122, 
a loss of £568, or 2:85d. per car mile. The Town Council at their 
last meeting rejected by an overwhelming majority a proposal that, in 
wiew of the criticism on the borough engineer's report on the recent 
tramway accidents, a general committee should be appointed to enquire 
into and report upon the general equipment of the tramways, both as 
to traction and the laying of the track, if necessary with the aid of an 
expert. 

Manchester.—A serious collision between two electric cars 
occurred in the early morning of Saturday last on the Corporation 
tramway system, oe in injury to some 12 persons, mostly 
workmen. According to the official report, the collision was a violent 
one. It took place on the single line between Middleton and Rhodes. 
The two cars were going in opposite directions, and it appears that 
one of them failed to wait on the loop until the other had А 
When the accident occurred broken glass and wreckage was flying in 
all directions, апа considerable consternation was caused in the cars, 
which were filled with men going to work. The morning was foggy, 
and the driver of No. 10 car, who was hurrying to get the men to 


Rhodes Works by six o'clock, evidently thought it safe to go on to 


the next loop, but not being able to see many yards in front of him 
ran into the other car. The damage to the cars was severe. 
car had been going at anything like an ordinary speed the eonsequences 


would have been disastrous. As it was the injuries received were all 


of а minor nature. 

Cardiff —The Corporation are about to apply for a provisional 
order for tramway extensions. The Tramways Committee inspected 
the power station at Roath last week, and decided to make similar 
inspections every three months. At the present time there are four 


engines in working order at the station, each capable of working up 


es are now being erected, each of a 


to 700 h.p. Two large engi 
One of the four first engines i8 now 


maximum ca 400 h.p. 


ity of 
on the lighting Toad апа two on the tramways, the other being а 
The larger engines are to meet the 
heavy demands for power from big undertakings, such as the Mount 


stand-by in case of accident. 


Stuart Dry Dock Company, the newspaper offices, etc. The works 


have been so laid out that they can be extended, and accommodation 


is ample for installing 30,000 h.p. Various apparatus for automati- 
cally cutting off the current to avoid accident to persons after а 
breakdown of the tramway wires were shown to have worked perfectly, 
and Mr. Ellis, the engineer and manager, stated that the value of this 


invention was proved by the fact that two telephone wires snapped 


and fell on to the overhead tramway cable last week in Grangetown 
without injury to anyone. 

South Shields.—The borough electrical engineer, Mr. J. Н. 
Cawthra, has submitted to his committee an interesting report on the 
systems of. traction for electrical street tramways under construction 
or in operation in the country at the present time. After discussing 
the merits of the various systems, including the overhead trolley, the 
conduit, and the surface-contact systems, he concludes: ‘‘ The 
decreased cost uf maintenance, added to the less annual charges which 
would have to be met for interest and sinking fund, are, to my mind, 


sufficient to convince you that in order to make я financial success of 


a tram scheme in this borough, the only system to adopt with that 
end in view is the overhead trolley.” The opinion of Mr. Lewis 
Coward, K.C., has been taken regarding the clause proposed to be 
inserted in the Corporation’s Tramways Bill, laying down that before 
it is decided either to lease or municipalise the tramways in the 
borough а poll of the T payon be taken. Mr. Coward expresses the 
opinion definitely that such a clause would never be accepted by the 

ouse of Commons Committee, and that if it were inserted the whole 
Bill would be jeopardised. He, however, is willing to discuss the 
question further with a deputation from the Parliamentary Committee 
of the Town Council. 

The Paris “'Tube.”—The Paris correspondent of the Daily 
"Telegraph speaks well of the future of the Metropolitan Railway. He 
says: ‘‘ Within the memory of the Parisian, no public undertaking 
has ever proved so successful here as the tube. А regular spider's 
web of new underground lines has been planned beneath the city, and 
is being carried out as rapidly as possible. This week an auxiliary 
tube was opened to the publie, and at half-past five oa the opening 
morning there wasalready a crowd of workmen waiting to travel in the 


first train. The convoys which followed afterwards every six minutes | 


were in nearly every case crammed throughout the day. ‘The new line 
runs from the Arc de Triomphe, which is the grand junction of the 
Parisian tubes, along the so-called outer boulevards, past the Moulin 
Rouge, to the Place d'Anvers, not far from the Northern Railway station. 
It will beeventually prolonged. Like previous underground lines here, 
it is built on the high-level system, and runs almost throughout 
immediately beneath the street. The development of the Paris tube 
threatens the existence of the omnibus company, whose days are 
generally believed to be numbered. Several lines of omnibuses have 
already been suppressed, and drivers and conductors on the others 
wear а mournfullook. Shareholders of the omnibus company, which 
is bound by contract to the town of Paris for a certain term of years, 
having obtained a monopoly in exchange for the obligations which it 
assumed, are likewise in a sorrowful state of mind." 
London-to-Brighton Railway. — Mr. F. H. Cheesewright, the 
engineer to one of the proposals for the building of an electric 
railway from London to Brighton, has furnished the Hove Corpora- 
tion with details of the scheme. The route differs materially from 
the old scheme, It is pro that the London end of the railway 
(Waterloo to Oroydon) shall be constructed on a viaduct, with a 
roadway for vehicular traffic underneath, The railway passes Ola 


й 


If No. 10 


rated have increased from 6 


the соттоп being avoided, then Tooting Common, the L.B. and 8.0. 
Railway being crossed about east of Norbury Station. Continuing 
from this point in a S.S. E. direction it reaches a position slightly to 
the east of Waddon Station, on the L.B. and S.C. Railway, where the 
first station—;.e., Croydon—is situated. The railway runs on a short 
easy curve and then continues in a straight line south, leaving Purley 
on the west, passing Coulsdon and Alderstede Farm and Merstham, 
arriving at а point in Redhill, where the second station—1.e., Redhill— 
will be erected. Powers under the Light Railways Act to make a 
ey to connect Reigate with this station will be applied for, and 
with the support of the Reigate Corporation should be easily obtained. 
From Redhill it proceeds parallel with the L.B. and S. O. Railway to 
the junction of two roads on the east side of the railway close to 
Horley Station, and here the third station — i. e., Horley—will be con- 
structed. Leaving Tinsley Green on the west it proceeds under Worth 
Park and Forest, crosses the L B. and S.C. Railway at Balcombe, close 
to Kerap's Farm, until it reaches Haywards Heath, where it is proposed 
to erect a fourth station. Application for а light railway will be made 
to connect Lewes with this station. The railway then, keeping to the 
west of the L.B. and S.C. Railway, passes Burgess Hill and Clayton, 
and then enters a tunnel. On nearing Brighton it passes under the 
Dyke-road, ultimately reaching Queen-square, close to the Olock Tower, 
on the ground level. The stations along the line will be Croydon, 
Redhill, Horley, Haywards Heath, and Brighton. 


LIGHTING AND GENERAL. 


Bristol.—Mr. J. A. Crowther, of Leeds, has been appointed mains 
assistant. | 

Swindon.—The electricity works on Sunday last received their three 
new boilers. | 

Liandilo, —It has been decided to light Shide-hall with electricity 
from the town supply. 

Tipton.—The Midland Electric Company are now laying their 
mains in the principal streets. 

Beckenham. —An electric lighting cable is to be laid in Sidney- 
road, at an estimated cost of £90. 

Rotherham.—Aroc lights have been fixed in the market hall by the 
electric light department as an experiment. 

Longton.—The Corporation's income from electric fans, established 
in three factories, averages 84d. per month per fan. 

Cleckheaton. —The District Council have received sanction to the 
borrowing of a further £6,000 on electricity account. 

Carnarvon.—The Electric Lighting Committee are about to make 
further enquiries respecting a consulting engineer, etc. 

Camborne.—The District Council have agreed to ask the electric 
lighting company on what terms they would light the town. 

Finchley.— Building operations in connection with the Urban 
District Council's electric lighting station have been commenced. _ 

Ainsdale.—The Parish Council are urging the National Telephone 
Company to establish telephonic communication with the district. 

Mexborough.—An enquiry is to be held into the Oouncil’s appli- 
cation for sanction to borrow £2,500 for electric lighting purposes, 

Linooln.—The Town Council will reduce the charge for the current 
in all recognised places of religious worship from 6d. to 5d. per unit. 

Brighton.—The Corporation have approved the plan and specifica- 
tion for the construction of the proposed telephone switchroom in 
Palace-plaec. 

Lye and Wollescote.—The order for lighting granted in 1899 is 
now coming to an end. The Council are stirring up the Midland 
Electric Company. 

Maidenhead. —The last report of the Electric Lighting Committee 
shows that satisfactory progress is being made with the coming electric 
lighting undertaking. 

8 oor. The electricity supply com pany has been invited to 
supply the columns for the electric light on the tunnel footpath at the 
same cost as The Blocks.“ 

Wandsworth.—The Wandsworth and Clapham Guardians have 
decided upon the electric lighting of the new receiving wards at their 
infinnary. The estimate is £300. 

Teignmouth.—The Council are negotiating with an electrio lighting 
company, by which works will be erected very shortly, and have 
asked for an extension of their order. 

Devonport.—The Admiralty have informed the Town Council that 
a comprehensive scheme is being prepared for supplying electric light 
and power from a station in the dockyard. 

Direct United States Cable Co.—The directors have resolved to 
psy an interim dividend of 3e. per share, being at the rate of 3 per 
cent. per annum, for the quarter ended Sept. 30 last. 

Change of Address.— Messrs. F. W. Smith and Co., Limited, have 
recently removed their Manchester offices from Victoria-buildings to 
larger premises at 181 and 183, Chapel-street, Salford. 

France and Denmark Telephone.—A Reuter's wire from 
Copenhagen says that telephonic communication will be established 
between Paris and Copenhagen in the course of next month. 

Aston Manor.—The following scale of charges has been approved 
for the supply of electricity for all purposes in the district: 14d. per 
unit for 22 hours а day, and 6d. a unit for the remaining two hours. 

Monmouth.— During the put month the number of units gene- 

,492 to 7,156. The income earned was 
£69. 2s. 10d., against £49. 17s. in the corresponding period last year. 

Kettering.—The Urban District Council have received sanction to 
loans for the 


purpose of constructing a refuse destructor, electric light 
plant, and the provision of publie baths on the Bookinghamrroad alte 
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Tunstall.—It appears that the Urban District Council are willing 


to reopen negotiations with the Potteries Electric Traction Company 


‘with regard to transfer of powers under the Tunstall electric lighting 


order. 

Airdrie.—A committee has been appointed to confer with the 
Glasgow Corporation as to the extension of their telephone system to 
Airdrie. Coatbridge, Uddingston, and Hamilton have taken similar 
action. 

Greenwich.—The Blackheath and Greenwich District Electric 
Light Company, Limited, have agreed to supply electric current to 


the Council's premises at 34d. per Board of Trade unit for a period of. 


three years. 
. Hartlepool.—The Town Council have approved a draft agreement 


with the Northern Counties' Electrieity Supply Company for the 


supply of electricity for public, private, and power purposes within 
the borough. | 


Leoture.—At a recent meeting of the Broomwood Ward of the. 


Battersea Municipal Alliance, held in the Honeywell-road Board, 
School, Councillor S. Ramsey delivered an address upon Electricity— 
its Rise and Progress. | 


Aberystwyth.—Mr. E. E. Putland having resigned, Mr. W. L. 


Knight has succeeded him as resident engineer to the undertaking 


of the Aberystwyth and Chiswick Electricity Supply Corporation, 
Limited, at Aberystwyth. 


Bedford..-The Electric Light Committee being prepared to take 


the steam generated by а dust destructor at a certain price, a small 
committee has been appointed to enquire into the advisability of 
erecting such an apparatus. | 

Gloucester. — The ash and refuse destructor which has been erected 
by the Corporation at a cost of £8,700, was formally opened on 
Wednesday by the Mayor (Mr. S. Bland), who was accompanied by 
the members of the Corporation. 

Long Eaton.—An arrangement has been come to with the Bridge 
Mills Company and with Messrs. Sutton for their factory in Clifford- 
street. Numerous applications are being received, and varicus exten- 
sions of mains have been decided upon. 

Electrical Trades Union.—We are informed that the Electrical 
Trades Union have had installed a post office telephone, No. 625 
Central, which will probably prove of great assistance to employers 
requiring efficient workmen at short notice. 

Stirling.—The County Council have decided to introduce the 
electric light into the sheriff court-house and police promises, Falkirk, 
in place of The cost is estimated at £90 for the court-house, 
£50 for the police offices, and £20 for an electric fan. 

London County Council.-—On Tuesday it was decided to lend the 
Battersea Borough Council £5,000 for electric lighting purposes and 
£650 for electric lighting works of publie libraries, and the Fulham 
Borough Council £25,000 for electric light installation. 

Cricoleth.—At the last Council meeting the Clerk said that the 
Electric Lighting Bill had been passed with the stipulation that sub- 
stantial progress should be reported in two years. Fifteen months 
had elapsed, and no progress appeared to have been made. 


Frome.—The Council have adopted a draft agreement with a firm 
of contractors for installing electric lighting works and carrying them 
on for а period of 25 years unless the Council take them over in the 
meantime. Positions for arc lamps in the streets have been agreed to. 


Stook Exchange Settlement.— The Stock Exchange Committee 
has ordered Blackheath and Greenwich District Electric Light Com- 
pany, Limited (£100,000 44 per cent. first debenture stock in lieu 
of the provisional certificates now quoted), to he quoted in tho official 
list. 

Louth.—The Corporation of Louth have retained Messrs. Handcock 
and Dykes, of Westminster-chambers, 1, Victoria-street, S.W., to 
advise them with regard to their electric lighting order, and have 
instructed them to prepare forthwith a full report as to the capital 
outlay and system to be adopted. 


Bury.—The parishioners have resolved to reconmend the rector 
and wardens to consult an electrical engineer as to a simple scheme 
of electrical lighting for the parish church with a view to applying 
for a faculty. The estimated cost is about £300, and a small com- 
mittee has been formed to raise the money. 

New Pacific Cable.—The '' Colonia" buoyed up the end of the 
Pacific cable one mile of! Fanning Island on Monday. The total 
length of the cable is 5,455 miles, being 85 miles less than was 
anticipated. This feat marks the completion of the first and longest 
stretch of the new all-British Pacific cable. 


Liverpool Royal Infirmary.—The additions to be inaugurated 
to-day include the clectric light fittings, which have heen installed by 
Messrs. Boothroyd and Co., of Bootle, and embody thie latest designs 
in that means of illumination for similar purposes, and are arranyed 
to minimise the chance of failure at critica] times. 

Manchester.—At a recent special meeting of the Telephone Com- 
mittee the Corporation proposed that steps should be taken to approach 
the National Telephone Company with a view to the acquisition by 
the Corporation of the telephone undertaking in the Manchester area. 
The proposal was, after considerable discussion, negatived. 


Cleethorpes.—Thie District Council have decided, in pursuance of 
the recent Improvement Act and an agreement with the Grimsby 
Tramway Company, to purchase from the company all land acquired 
by the company for a generating station and the generating station 
and plant erected thereon, and to vive the company legal notice. 


Glasgow.—The general manager of the Corporation telephones, in 
his last report, shows that the booked orders now number 8,006, 
showing an increase of 133 since last report, or an average of 8:6 orders 
per worin day, The instruments speaking number 6,565. A quarter. 


= & mn ealls passed through the exchange during the week ending 
ept. 18. | 

Heywood.—Mr. W. S. Johnston, the electrical engineer, has 
resigned his position under the committee, he having been appointed 
engineer to Messrs. Verity and Co., Birmingham. It has been decided 
to give Mr. Johnston a testimonial under the seal of the Corporation. 
Mr. James Stott, late chief assistant, has been appointed to the 
vacant post. 


Blackpool — The borough electrical and tramway engineer's report 
and estimate, amounting to £1,200, upon coal-hauling plant, includ- 
ing narrow-gauge tramway, wagons, tveighing machines, and coal 
storage bunker and elevator, states that out of seven tenders received 
for cooling plant the three tenders as under were the most favourable : 
Mesers. Doherty and Donat, Arthur Cappoll, and the Klein Engineering 
Company. 

Wallasey.—The Electricity Committee have decided to supply 
electric motors upon the hire or hire-purchase system, as consumers 
of power prefer. Commencing with the present quarter, the charge 
for electricity for power purposes will be 24d. per unit for the first 
500 units per quarter, 2d. per unit for each additional unit from 500 
to 1,500 units per quarter, and 14d. per unit for each additional unit 
beyond 1,500 per quarter. 

Tunbridge Wells.—An enquiry is to he held t»-day into the 
application for a loan of an additional £10,000 for electricity works 
extensions, which have been occasioned by the phenomenal growth of 
the undertaking. The number of consumers on the register is 700, 
with 56,000 lamps. The engineer’s last report states that since the 
last meeting of the committee applications representing 2,285 8-c.p. 
lamps had been received. 

Worthing.—The cost of the proposed lighting of Tennyson-road 
hetween Richmond-road and Heene-road with 5.158 c.p. Nernst lamps 
is stated at (capital cost) £51, and (annual) £48. 15s. for all-night 
use, and £33 for half-night use. It is stated that the total number 
of applications to date was 171, and the total number of consumers 
connected 156, the equivalent number of 8-c.p. lamps applied for and 
connected being 10,270 and 9,127 respectively. 


Hammersmith. Since the last Council meeting 22 additional con- 
sumers have been connected, representing a maximum of 476 8-c.p. 
lamps, that five consumers have heen disconnected, and that the 
present number of consumers now taking current from the mains is 
1,098. The Post Office are making a start with the taking up of 
portions of the footways and carriageways of the various thorough- 
fares in the district for the purpose of laying telephone wire pipes. 

Somerset Power Scheme.—Mr. E. E. Smith, of 41, Broad-street, 
has been appointed secretary pro iem. to the promoters of this scheme. 
It is proposed to make an application to Parliament next November 
for an Act empowering them to supply current in bulk. The main 
generating station would be erected upon the Somerset coalfields some- 
where in the neighbourhood of Radstock, and with coal cheap the 
promoters ure confident that they will be able to give the consumer of 
electricity great advantages. 

Accidents.—A fatal accident occurred at the Sheffield tramway 
power station, Kelham Island, owing to the breaking of a flywheel 
while à 35-h.p. engine which drives the dynamos for lighting the 
station was being tested. А foreman fitter received several injuries, 
from which he died shortly afterwards. At a colliery near Sunder- 
land, where electricity is used in the pit, а putter slipped and came 
in contact with a live“ wire, the result being instant death. At 
Edinburgh, on Monday, an explosion occurred in a manhole connected 
with the es electric light system. Fortunately no person happened 
to be in close proximity at the time. The western half of High-street 
was in darkness for about an hour. On Saturday night the electric 
ligat in the High-street and district at Perth suddenly went out, but 
the light was switched on again in about half an hour. 

Belfast.—The Council have decided, in reference to the stand-by 
supply, that any person requiring from the Corporation a supply of 
electrical energy to any circuit, cable, or current-consuming device, 
while the same are or is supplied from private sources, shall be charged 
for electrical energy at the prices from time to time charged by the 
Corporation to other consumers, and shall agree to pay to the Con 
poration a minimum amount per annum of £6. 10s. per kilowatt 
of their possible maximum demand. Messrs. Harland and Wolfi 
Limited, have withdrawn their application for current, as there would 
appear to be no immediate prospect of obtaining the same from the 
Corporation, and have informed the Council that they are now obliged 
to make other arrangements, and must therefore withdraw their 
application and the corresponding guarantee of May 27 last. The 
Council in their reply point out that so far as they are concerned no 
delay has taken place, as they are only waiting the Local Government 
Board's decision before commencing to lay the pipes. 

St. Annes. — After considerable debate of gas r. electricity, it has 
been decided to lay cables in the streets under discussion. The 
electrical engineers last report states that the works ran satis- 
factorily during the past month. The load was steadily increasing, 
and the previous Saturday the maximum vet recorded of 114 kw. was 
reached, which is equivalent to about 3,250 8-c.p. lamps being alight 
at one time. They had sold 37,313 Board of Trade units up to the 
eud of August, the quantity for the month being 9,824, the corre- 
sponding figures last year being 25,507 and 5,507, the increase to 
date being 46:2 per cent. "The cost of production was 2:640 per unit, 
as against 3°13 in corresponding period of 1901. Six applications 
were received for 266 8-c.p lamps. The lamp connections now 
stand at 8,487. as against 5,578 in 1901. Several of the shop. 
keepers had lately installed Nernst lamps, which gave very 
good results, the efficiency being very high. only 1:5 watts per 
candle. These small Nernst lamps have only been commercially 
obtainable during the last few weeks ; they are rated at 40 c.p., taking 


the same amount of energy as the ordinary 16-c.p. incandescent lamp. 


THE ELECTRICAL ENGINEER, OCTOBER 10, 1902. 537 


Telephones.— The Corporate Property Committee 
have agreed that Mr. A. R. Bennett ое prepare a detailed estimate 
of the cost of installing a municipal telephone system at Scarborough. 
Mr. Bennett's fee is to be merged in commission if the Corporation 
decide to go on with the scheme and appoint Mr. Bennett a3 their 
engineer. 

Kingswear.—The Urban Electric Supply S pen 1 
pac the finishing touches to the preparations for lighting the 

orough of Dartmouth, have made a proposal to light the parish by 
electricity, and the Parish Council are considering the question of 
adopting tke Lighting and Watch Act of 1833 in conjunction with 
this proposition. 

Derby.—A sum of £7,823 is to be applied out of the pr fits of the 
water undertaking for the year ended March 31, 1902, to the district 
fund, to cover the deticiency on the electrie lighting account for the 
two years ended March 31, 1901, and March 31, 1902, and also the 
additional quarter's interest charged to the electric lighting account 
during the year ended March 31, 1902. 

Worksop.—The Urban District Council may well be congratulated 
upon closing their first year with a deficit of £20 only. The Council 
commenced the scheme with £16,000, but have since borrowed a 
further £8,000 for extensions of cables. The light is giving every 
satisfaction, and is supplied at 4d. per unit. An increased number of 
customers will soon result in a substantial profit. 

Darlington.—Mr. J. R. P. Lunn in his last report shows an 
increase of 14 per cent. in the number of units generated during the 
month, and an increase also in the number of consumers connected. 
There were applications from 29 intending consumers, who will require 
1,959 8.c.p. lamps. During August 1,097 yards of fecder and pilot 
cable and 1,390 yards of distributor cable were laid. 

Redruth.—At the last Urban District Council meeting a long dis- 
cussion ensued with reference to the placing of an electric box outside 
certain premises in Fore-street. Objections were raised to the effect 
that the box might interfere with persons who (under illuminating 
circumstances not traceable to electric currents) might stumble or 
ramble against it. The objection was, however, over-ruled. 

Westinghouse Wattmeter.—We are pleased to note that the 
Board of Trade has approved of the Westinghouse integrating watt- 
meter, also of the means for fixing this type of mcter, and for con- 
necting it with the electric service mains. This meter is of the 
alternate-current type, and is applied to either single or polyphase 
circuits. The honour of the Board of Trade's approval is especially 
to be appreciated, in view of the fact that it is so rarely obtained. 

Caerphilly.—The District Council will next week consider a report 
by Mr. R. H. Fletcher, Cardiff, on the Council's proposed electric 
lighting scheme. Mr. Fletcher says that the cost of supplying the 
district from the Council’s own stations would at the present time be 
absolutely prohibitive, though in the event of the population increasing 
this might not always be the case. At the same time he recommended 
that, when applying for а provisional order, powers should Бе sought 
for generating as well as distributing electricity. 

City Lighting.—The Court of Common Council last week adopted 
a report from the Streets Committee relative to a letter from the 
London County Council, asking the views of the City Corporation as 
to the reintroduction into Parlisment next session of the London 
antt Council (Electric Supply) Bill. The committee recommended 
that the London County Council be informed that the Corporation 
had no objection to the reintroduction of the Bill, subject to the 
insertion of a clause protecting the rights of the city. 

National Electrical Contractors’ Association.—A meeting of 
the Northern Section was held at the Royal Station Hotel, York, on 
Oct. 4, when representatives of about 60 electrical contractors in the 
North of England were present. А scheme for the registration of 
workmen was adopted and will shortly be iu use. Questions relating 
to the training of apprentices, municipal trading, and standardisation 
of wiring, rules, and specifications, were also dis:ussed, and it was 
decided to hold the next meeting in Newcastle early in January. 

Southwark.—The General Post Office have obtained a general per- 
mission to lay distributing pipes for telephones under the footpaths 
and streets with only 48 hours’ notice. The West Newington branch 
of the Social Democratic League recently passed a resolution express- 
ing disappointment at the failure of the Council to provide an efficient 
system of electric lighting in the borough, and calling upon the Council 
to make an early, public, and full explanation, stating what steps they 
intend taking to improve the present unsatisfactory state of affairs. 

Eocles.— Several applications for permission to take electric current 
from the Salford Corporation were refused at the last meeting of the 
Eccles Town Council. The Chairman said the Council were still con- 
ferring with the Salford Corporation and the Salford Electric Power 
Supply Company, the latter of whom had stated that they would be 
prepared to su ply current to the distiiet by the lighting season of 
1905. The ord terms so far wero prohibitive, the only possible 
ad vantage in treating with the Corporation being a quicker supply. 

Bethnal Green.—The Electric Light Committee are considering a 
letter from the Board of Trade stating that, so far as they were aware, 
no efforts had been made to put into force the provisional order for 
the lighting of the district with electricity which was obtained some 
years ago. Under the circumstances it was for them to determine 
whether the order should or should not be revoked. Before doing so, 
however, they were prepared to receive representation on the matter. 
It appears that the main difficulty lies in the want of a suitable site. 


Exetor.—The Electric Lighting Committee’s report for the year 
ended Dec. 31 shows a profit of £879. The total accumulated profits, 
which are practically a reserve fund and in respect of depreciation, 
amount to 28, 617. The town clerk said at the last Council meeting 
that up to the present the electric light undertaking had not cost the 
city a farthing. The Council decided to appoint a clerk of the works 


who are 


to supervise the erection of the new electricity station at the Basin, 
and to invite Mr. Domville, who had been chairman of the committee 
from its formation, to lay the foundation stone. 


Ross.—Mr. John Parker, in his last report, makes on behalf of the 
electric lighting company the following special offers in respect to the 
street-lighting : to erect bracket lamp free of cost; the net cost of 
lighting for 1,500 hours to be £15; for trimming, carbons, etc., 
£4. 10s.; extra for 100 hours’ increase over 1,500 hours, £1. 2s. 6d.— 
total, £19. 10s. If the Council decide to extend the electric light the 
cost of erecting three further lamps would be £22, and the annual 
cost of the current, trimming, carbons, etc., for 1,500 hours would be 
£13 each lamp, and for every 100 hours extra 178. 

Northern Gas Managers —At the half-yearly meeting of the 
North of Englind Gas Managers’ Association at Wallsend on Sstur- 
day, Мг. A. B. Walker, in his presidential address, said the indifference 
noticed a few усате ago in the matter of electric supply had somewhat 
diminished, and“ electricity v. gas was now very much to the fore. 
However the gas worl! might look upon the competition, it was now 
clear that the poli-y of the past was to be regretted. His experience 
led him to believe that it would have been better had the consolida- 
tion of the two industries been recognised in the earlier days. 

Russia. -—Hitherto electricity has scarcely been used in Russia for 
the transmission of energy for great distances. Projects, however, 
are under way to utilise the waterfalls of Marva and Imatra. The 
Russia Government has granted a concession to a company to supply 
power to St. Petersburg from the Volhov Rapids. The estimated cost 
of the enterprise is about £2.800,000. It is said that the power to 
be transmitted will cqual 150,000 kw., and the maximum transmission 
distance is 188 miles The company has undertaken to provide the 
public lighting of St. Petersburg gratuitously. It is also intended to 
use tlie colossal foree of the Dnieper cataracts for the transmission of 
energy. — The Miller. 

Dudley.—The contract with Lord Dudley for the supply of slack to 
the generating station has been renewed. The hours 6 to 8 p.m. 
have been fixed as when the price of 6d. per unit for current shall be 
charged during the winter months. From the balance-sheet giving 
details as to the financial state of the electrical undertaking at 
March 31 lust it appears that £41,500 has been borrowed, and that 
£44,825 has been expended on buildings and equipment. On the 
year's working there has been a gross profit of £2,439, against which 
there is £2,829 for amortisation апа interest. Claims to an amount 
exceeding £300 have been made against contractors for supplying 
unsatisfactory material 

Hull.—At the last meeting of the Chamber of Commerce it was 
stated that a letter had been received from the Postmaster-General 
with respect to the connection of Hull with the new underground 
telegraph cable to the North. The Postmaster-General regrets that 
he cannot commit himself to any further extension of the present 
scheme in contemplation, which provides for the extension northward 
of the underground system already provided between Hull and 
Birmingham. This will eventually be continued to Scotland in the 
one direction, and by way of Leeds to the north-east coast to the 
other. The Council of the Chamber decided to reply that it was 
ко necessary that the underground cable should be extended 
to Hull. 

Cardiff. —Tho cost of generating current during the past month was 
1:03d. per unit, and the total cost 2 6d. per unit, as against 1 3d. per 
unit for generating, and a total cost of 5:44. per unit durirg the 
previous month. This decrease in cost is attributed to the fact that 
with practically the same staff and plant the electricity produced 
during the month of September was 116,639 units, as against 90,794 
units in Angust. On Saturday a conference will take place between 
Sir William Thomas Lewis, representing the Cardiff Railway Company, 
and a deputation from the Cardiff Electrical Committee relative to an 
application by the Muni-ipality to obtain access over the company's 

remises at Bute Docks, so as to enable the Corporation to lay mains 
or the supply of light and motive power to tenants of the company. 


Sheffield Telephones.—We quote from the Sheffield Daily 
Telegraph as follows: The following letter has been sent to us for 
publication by Mr. Geo. Marshall, 170, Howard-road, by whom it was 
received: ‘General Post Office, London, Oct. 2, 1902. Si-, In reply 
to your letter of the 25th ultimo, on the subject of the proposed grant 
of a telephone license to the Corporation of Sheffield, I am directed by 
the Postmaster-General to say that he has informed the Corporation 
that he is willing to grant them a telephone license, and that he has 
given them full particulara of the terms and conditions of the grant. 
If the Corporation decide to apply for a license on those terms such 
application would, of course, be made on their responsibility as a Cor- 
poration, and the Postmaster-General does not feel that he is in a 
position to question their authority for their proceedings.—I am, Sir, 
your obedient servant, G. W. Murray.’” 

Cheltenham. —The Town Council have resolved, in consequence of 
the failure of the Rural District Council to signify their consent, as 
requested, to the extension of the electric lighting area so as to include 
the parish of Prestbury, to abandon the intention to apply to the 
Board of Trade for a provisional order to include certain parishes and 
hamlets in the Cheltenham electric lighting. The electrical engineer 
in his last report stated that all work, both of extensions and ordinary 
running, had progressed satisfactorily during the past month ; that 
622 customers, with the equivalent of 38,300 8-c.p. lamps, were con- 
nected to the private supply mains ; that a synchroniser and a boiler 
testing pump were required at the works, and that he recommended 
the purchased of these at costs not exceeding £15 and £20 respec- 
tively ; and that he recommended the purchase of two transformers 
at a cost not exceeding £80. Application is to be made to sanction 
a loan of £160 to provide for the above expenditure. 

Ashton-under-Lyne.—Owing to the increase in the voltage, the 
whole of the lamps in the borough used by private consumers have 
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been replaced by new ones, and those for lighting tho streets 
materially altered. No inconvenience has been occasioned to con- 
sumers in carrying out this alteration. Ву this change the capacity 
of the generators has been increased by 3,000 or 4,000 lamps at the 
very nominal cost of the new ones on the consumers’ premises. Con- 
sequently, the increase of 240 at the lamps, or 480 on the three-wire 
system, which is used in Ashton, enables the output to be increased 
proportionately. The work has been carried out under the super- 
vision of Mr. Applebee, the electrical engineer. There is now an 
equivalent of 16, 8-c.p. lamps connected. The accounts for the 
year ending last March show a surplus of £277, instead of a deficit of 
£907 the year before, and matters generally are in a very satisfactory 
state. Recent connections or orders include the District Infirmary, 
the town hall, free library, and the technical school. 


Wednesbury.—In their last report the General Purposes Com- 
mittee recommend that the Corporation supply electricity for private 

a ads in the borough only on the basis of receiving electricity in 

ulk from the Midland Electric Power Company. The capital outlay 
on the scheme is estimated at £11,000, and electricity will be supplied 
on the continuous or direct-current system. They recommend that 
application be made to the Local Government Board for their sanction 
to & loan of £11,000, and also that instructions be given for the neces- 
sary plans and specifications, and for tenders for the necessary trans- 
forming plant, mains, etc. They further recommend that the Corpora- 
tion seal an agreement with the Midland Electric Power Company for 
the supply of electric energy in bulk through a meter in the company's 
sub-station in the borough for both power and lighting purposes on 
the maximum-deniand meter system on the basis of 3d. per Board of 
Trade unit for the naximum demand for one hour per day for each 
day, and :825d. per Board of Trade unit for the remaining hours, the 
company undertaking not to lay any distributing mains in the 
borough. 

Durban Telephones.—Acting upon the report of the borough 
electrical engineer, says the British and South African Export Gazette, 
the committee of the Durban Corporation appointed to consider his 
recommendations lately brought up a report that they be approved so 
far as forwarding indents for cables, poles, and overhead wires, and 
the equipment of the exchange, and sanctioned the proposal that the 
Telegraph Manufacturing (Colonial) Company, Limited, the Western 
Electric Company, Limited, and the Ericsson Company be invited to 
forward particulars and prices. When the report came before the 
Corporation it was referred back to the whole Council in committee 
for further consideration, the Mayor remarking that the total cost 
would amount to £80,000. In the meantime, the Government and 
the Corporation have come to loggerheads, as it would seem that the 
former, who originally desired to obtain control of the telephone 
system of the colony, have in hand a project for establishing an 
exchange of their own at the Point to connect all Government depart- 
ments and military and transport offices, and later on Maritzburg and 
all other Government ne in the colony. The two schemos 
are quite unnecessary, and if the Government persevere with theirs it 
will have the effect of seriously interfering with the Corporation 
system. 

Aberdeen.—The report by Mr. J. A. Bell, city electrical engineer, 
as to the electric lighting of all the streets of Aberdeen on which 
electric cars are run will be laid before the next meeting of the 
Watching and Lighting Committee. It is proposed that the part of 
the report dealing with Union-street be at once proceeded with, as 
also that referring to the sections from the east end of Union-street 
to the junction of Constitution-street and Park-street, and from the 
west end of Union-street to Queen's Cross, and to the junction of 
Great Western-road with Holburn-street. The portions of the report 
dealing with the other thoroughfares on which electric cars are run 
wil probably be deferred for further consideration, since George- 
street is already lighted by electricity, while there is not so much 
urgency with regard to the outlying parts of the tramway routes, 
where the general traffic is not nearly so heavy as in the central 
streets. It is generally admitted that the lighting of Union-street, 
in which two or three different systems are employed, is at present 
very unsatisfactory ; and as the Town Council have declined to adopt 
the Kitson system of lighting, it is felt that there should be no delay 
in proceeding with the present system for the improved illumination 
of the fine thoroughfare of which all Aberdonians are justly proud. 
The adoption of the scheme detailed in Mr. Bell's report would 
enable the committee to substitute electric standards for the whole 
of the existing gas lamp posts, thus saving space for pedestrians on 
the pavements. 

Nettingham.—The annual report of the electrical engineer (Mr. 
H. Talbot) states that the plant at the Talbot-street station has been 
increased during the year by the addition of two steam dynamos of 
700 i.h.p. each. This last addition completes the equipment of this 
station. The power of the plant installed is 8,925 h.p., and consists 
of the following—viz.: eight Lancashire boilers, 14. dry-back marine 
type boilers, nine steam-dynamos of 700 i.h.p. each, four steam- 

yuamos of 560 i.h.p. each, seven steam-dynamos of 135 j. h. p. each, 
three steam-dynamos of 80 i.h.p. each, and seven pumps. Three of 
the 700 i.h.p. steam-dynamos are at present 1 used for traction 

urposes, but the whole of the traction load will shortly be trans- 
erred to the new power station at St. Ann's Well- road, when the 
three steam-dynamos will be available for meeting the increased 
demand for lighting and power. The distributing mains have been 
extended in 45 directions during the year, the total extension being 
3°04 miles. The total length of distributing mains laid is 36 miles. 
The aumber of ар lications received for a supply of electricity on 
March 31 was 1,8677, ав compared with 1,529 on March 51, 1901. The 
number of 8-c.p. lamps or their equivalent connected up on March 31 
was 170,826, as compared with 136,137 on March 31, 1901. The 
number of units sold in the year was 4,094,897, as compared with 
2,812,657 during the previous year. The costs of production show a 


250 cars over and above the number in use. 


stocking its works. 


60,000 8-c.p. lamp connections on aecount of their 
avallable for givin 
ahead somewhat, and ordered machines necessary to deal with supplies 
till the end of 1904. The last of the machines so ordered is not 
expected to be running until March, 1904. With regard to the capital 
expenditure of the electricity department, it is pointed out that the 
accounts to March, 1902—the last published —show capital barely half 
that of the gas department, and the fact should also be taken into account 
that in the accounts of the gas undertaking for а long period deprecia- 


and the 


decrease in'every item over the previous year, the total engineering 
costs having being reduced from 1°46d. to 1:024., and the total costs 


including sinking fund and interest—from 2°43d. to 2:064. 


Swansea.—The chief engineer (Mr. Prusmann), in his last report, 
states that the number of consumers was 250, and the number of 
equivalent 8-c.p. lamps on the books was 29,306. А scheme 1s before 
the Corporation providing for the hiring-out of motors to consumers, 
the proposed scale of charges ranging from 4 b.h.p. at £1. 15e. to £8 
for 10 b h.p. per annum, the hirer to use current for power purposes 
for not less than 12 months. Mr. J. C. Pottinger held an enqniry on 
Tuesday into the application of the Town Council for sanction to 
borrow £20,300 for the purposes of the establishment of a municipal 
telephone system in the borough, as well as in the following districts : 
the urban district of Oystermouth, the rural district of Llangyfeiach, 
and portions of the rural district of Pontardawe, Gower, Neath, and 
Llanelly. Mr. Wheatley (assistant Corporation solicitor) explained 
the scheme, and mentioned that 337 inhabitants had already applied 
for the service at £5 per annum, and 57 at the reduced charge of 1d. 
per call. The Corporation had also secured 33 per cent. of the sub- 
scribers of the National Telephone Company, who had promised to 
come over to the municipal scheme. The rateable value represented 
by these was £89,651. Evidence was also given by Mr. Н. G. Solomon 
(chairman of the telephones company), Major-General Webb, Captain 
Colquhoun, and Mr. A. R Bennett. The latter stated that for the 
outlying districts junction lines would be laid. There would be switch- 
rooms at Pontardawe, Clydach, Morriston, Skewen, Pontardulais, 
Gorseinon, Gowerton, and Loughor. Tenders for carrying out the 
scheme had been received from the best firms in the country, and the 
total of the tender accepted for carrying out the various portions was 
£13,335. 5e. 11d., and the total expense would be about £18,000. 


Manchester.— At the meeting of the Manchester City Council last 
week some very severe criticism was indulged in—chiefly by the 
chairman of the Gas Committee—with regard to the capital expendi- 
ture of the Electricity Committee. This expenditure was declared to 
be ahead of all reasonable requirements, and a definite statement was 
made to the effect that, with a capital equal in amount, the electricity 
department's revenue was barely a fifth that of the Gas Committee. 
We learn from an official source that these stetements and criticisms 
were misleading. The Electricity Committee was misled, during the 
inception of the city's tramway scheme, by a miscalculation as to the 
number of cars likely to be run on the different routes. Up to now 
not half the number promised have been put on. Other routes will be 
opened in December next, and in March, 1903, so that in six months 
there ought to be 638 cars running, and by the end of next year 11 05 
for other routes contemplated and for cross routes) 119 more in all 7 


cars. The Electricity Committee have provided plant sufficient for 
700, but it is considered doubtful if the number actually brought into 
use will exceed 500. As a result, the Electricity Committee will find 


itself in possession of plant capable of providing power for some 
In the face of these 
facts the Electricity Committee cannot fairly be accused of over- 
The committee, it should be stated, wished to 
avoid a repetition of the disaster of 1901, when they had to refuse 
lant not being 
the requisite supply. They therefore looked 


tion of plant has been allowed for to a considerable amount. Another 


injustice the Electricity Committee foels arises from the competition 
in gas. As far back as 1897 the City Council authorised the committee 
to make arrangements for street-lighting, and specified the streets to 


be lighted. It was also understood that all tramway routes would be 
lighted by means of arc lamps or other form ot electrical illumination, 
lectricity Committee was led to instal sufficient plant in the 

new Stuart-street works to meet all these requirements. They have 
also laid the necessary cables along the tram routes and other autho- 
rised streets. It was expected that about 3,000 arc lamps would be 
required upon the routes referred to, but the Council has now decided 
that no further step shall be taken for the street-lighting of Man- 
chester with arc lamps, and the Gas Committee will have the benefit 
of the revenue to be derived from this source. This means that the 
horse-power provided to meet the demand originally made for street. 
lighting by electrieity will have to be diverted to some other 
purpose. A scheme is, therefore, being matured for the hiring. 
out of motors, arc lampe, and any apparatus connected with 
the use of electricity to private consumers; and it is also suggested 
that а reduction in the price charged for these purposes should be 
made. This would increase the demand for current, and bring all the 
lant into use. During the year ending March 31 last the Electricity 
zommittee sold over 104 million units. The borrowing powers of the 
department amount to £2,171,121, and it supplies, in addition to the 
Manchester area, seven outlying districts whose provisional orders the 
Corporation has taken over. The total revenue from the lighting and 
5 together was £134,103, and the maximum demand for elec- 
tricity during the period referred to was 9,140 kw. There were only 
three small tramway routes then opened ; others have since been com- 
pleted and opened, and the committee estimate that when the whole 
tramway scheme is completed the requirement for this purpose alone 
will amount to 20 million units per annum. Of the 9,140 jum &bove 
mentioned as the demand for the year ending March last, 7,950 were 
for lighting and 1,210 for traction. The tramways department is 
being charged at cost price for current, so that the profit it hands over 


in relief of rates should be equally credited to the electricity 
undertaking. 
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21502. 


21563. 


. Beoret electrical interrupter. 


PROVISIONAL PATENTS, 1902, 


ЗЕРТ. 29. 

An improved method of and apparatus for auto 
matically operating telephone exchanges. Lancelot 
Eldin de Mole, 4, South-street. Finsbury, London. 

Process and apparatus for the manufacture of 
accumulator plates Matthew Atkinson Adam, 18, 
Southampton-buildings, Chancery-lane, London. (Ludwig 
Engelmann, Germany.) 


. Improvements in or connected with dynamo-electric 


machines. John Herbert St. Hill Mawdsley, Norfolk 
House, Norfolk-street, Strand, London. 


SEkrr. 30. 

Improved method of and means for lighting miners' 
and other lampe by electricity. William Patterson and 
Charles Darrah, jun., 55, Market-strect, Manchester. 

Improvements in the construction of regulating 
switohes for use in oonneotion with electrical 
installations. Alfred Normanton and Francis Joseph 
McElroy, 417, Stretford-road, Manchester. 


. Improvement in electrical switches. Arthur Ford-Lloyd 


55, St. James-street, Brighton. 


. Improvements relating to autematio electrical switches. 


Charles Herbert Offord and Thomas Herbert Marsh, 18, 
Southampton-buildings, Chancery-lane, London. 


. Improvements in and relating to steering gear for 


motor road vehicles, electric or steam launches, and 
the like. Thomas Mathewson and Arthur James Fielding, 
11, Southampton-buildings, Chancery-lane, London. 

Emile Zay, 60, Queen 
Victoria-street, London. 


. Improvements in the manufacture of incandescing 


electric lamps. Tom Wiseman Lowden, 
Surrey-street, Strand, London. 

Improvements in or relating to telegraphic apparatus 
for engines on shipboard. John Charles Kay and John 
Goodrich Kay, 6, Lord-street, Liverpool. 


Clun House, 


. Improvements in electric lampholders. Thomas Chalmers, 


18, Cawdor-road, Fallowfield, Manchester. 
Ост. 1. 

An improved machine for insulating wires. 
Healey, Helsby, near Warrington. 

Improvements in or relating to electrico arc lamps. 
The Jandus Are Lamp and Electric Company, Limited, and 
Adrian Denman Jones, Hartham Works, Hartham- road, 
Holloway, London. 

Improvements in devices for suspending electric lampe 
and other lighting apparatus. William Henry Pick, 
trading as Collins and Co., 322, High Holborn, London. 

Improvements in methods of laying insulated cables 
under conditions of cold, and in apparatus therefor. 
Georg Zapf, 6, Lord-street, Liverpool. 

Improvements in electricity meters. Guy Carcy Fricker 
and William Morris Mordey, 46, Lincoln’s-inn-fields, London. 


Ост. 2. 

Improvements in conduits and appurtenances for 
electric traction. Thomas Walter Barber, 5, Palmer- 
Street, Westminster, London. 

Improvements in capstans operated by electricity. 
Frederick William Hollick, 65, Chancery-lane, London. 
(Complete specification. ) 

Improvements in or relating to the detection of 
electrical oscillations. Louis Heathcote Walter and 
James Alfred Ewing, 111, Hatton-garden, London. 

Improvements in electrically actuated and controlled 
elocks and other time-recording apparatus. Joseph 


James 


Alexander Carruthers, 27, Chancery-lane, London. (Com- 
plete specification. ) 

Electrically actuated and controlled clocks. Joseph 
Alexander Carruthers, 27, Chancery-lane, London. (Com- 


plete specification. ) 

Improvements in machinery or apparatus for per- 
forating telegraphic tape suitable for use in the 
automatic transmission of telegraphic messages. 
Frederick George Creed, 46, Lincoln’s-inn-fields, London. 

Ост. 3. 

An improvement applicable to trolley heads for 
electric tramcars to guide the line wire into the 
groove of pulley when changing the direction of car. 
William Hall Cook, Thomas Cook, and William Edwin 
Partington, Rose Cottage, Stanley-grove, Longsight, Man- 
chester. 

Improvements in wireless telegraphy. Frank Biddle and 
Joseph Crowley, 60, Newall-street, Birmingham. 

To create a new system of signalling (for steam 
locomotion and electric traction) and to abolish the 
use of fog signals ontirely. James William Lesson, 
24, Queen-street, Horwich, Lancs. 

Improvemonts in insulated rail joints. Michael Joseph 
Greeney, 18, Southampton-buildings, Chancery-lane, London. 
(Comp ete specification. ) 


21515. А watertight devioe for the proteotion of insulated 


21596. 


21536. 


electrical conductors where entering junction-boxos. 
A. Sillar Richmond, Corporation Electricity Works, Stanwell- 
street, Colchester. 
Electric fire-alarm. Arthur Pizzala and Alfred George 
Griffin, 175, St. John-street-road, Clerkenwell, London. 
Improvements in electric lampholders. Philip Johnstone 
Spenser Tiddeman, 99, Cannon-strect, London. 


Ocr. 4. 


21604. An electric cordgrip lampholder and shade carrier. 


21616, 


21628. 


21648. 


A. M. C. Joannidi and C. Hesford, 3, Wellington-street, 
E. Hr. Broughton. Manchester 

An improvement in the construction of commutators 
for series-wound brush dynamos. William Hodgson, 
61, Tarset-street, Battlefield, Newcastle-on-Tyne. 

An electro-magnetic friction elutch. Kenneth St. Geo 
Kirke and Frank Churchill, Ivydene, Linden-road, Romfo 
Improvements in the control of the electromotors on 
electric railway cars. Siemens Bros. and Co., Limited, 
Francis Lydall, and Audley Mervyn Duke, Birkbeck Bank- 
chambers, Southampton- buildings, Chancery-lane. London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


13143. 


To be published Oct. 23. 


1901. 


Construction of commutator trimming apparatus. 
Phillips. 


21878, Electric time switches. Morgan. 
21974. Collector for use on electrically propelled or lighted 
vehicles. Griffiths and Bedell. 
29019. Fittings for conduit systems of electric wiring, Lander 
and Simplex Steel Conduit Company, Limited. 
22220. Perforators for electric telegraphs. Murray. 
22899. Wattmeters. Duddell and Mather. 
23038. Eleotric arc lamps. Branson. 
23115. Windings for electrical machines. Lamme. (Date applied 
for under International Convention, April 17, 1901.) 
23536. Apparatus for t1eating pationts with electrical lighting 
and heating rays. Dowsing. 
24276. Electric arc lamps. Jandus Arc Lamp and Electric Company, 
Limited, and Jones. 
24470. Electricity meters. Abe]. (Compagnie Anonyme Continentale 
pour la fabrication des Compteurs de Gaz et autres appareils). 
1902. 
1546. Lighting of electric cars operated by the overhoad 
conductor system. McGillivray. 
2552. Electric couplings or terminals. Hardman. 
5981. Rail bonds or connections for electric railways. 
Blanchard. 
11076. Electric arc lamps. British Thomson-Houston Company, 
Limited. (Кісе.) 
12474. Wireless telegraphic and telephonic systems. Shoemaker. 
13593. Elcctric commutators for telegraphic, telephonic, and 
other like purposes. Pritt. 
14676. Electric railways on the surface - contact system. 
Brown. 
14953. Automatic trolley catchers. Shanahan. (Date applied 
for under International Convention, Aug. 7, 1901.) 
15954. Electric switches. Haskins. (Date applied for under 
International Convention, July 27, 1901.) 
17691. Armature windings for induction motors. Lake. 
(General Electric Company. ) 
17712. Hot-wire electric meters. Stewart. 
COMPANIES’ STOCK AND SHARE LIST. 
Name. Ети Last price. 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. ро» Nos. 1-70,000 1 .. 4-2 
Aron кеу Meter, c. Cum. Pre t. Shares, 1- 125,000 ; S nis 
nat i vce sauer er erus 1. M 
British 19 Wire, Ord., 1-70,000.................... 5 .. 8-84 
—— 6 per cent. Pref., 1-40,000.................. 5 92.105 
—— 5 per cent. Mortgage Debentures ...............- 100 102-1 
British Westinghouse Elec. and Manuf., 6 Toeni Prob 5 51 
——— per cent. Mortgage Debenture Stock . 2 .. 103-1 
Brush Electrical Engineering, Ordinary, Nos. 1- 105, 73i.. 2 Hh 
— Non. Cum., 6 per cent. Pref. .................... 2 - 
44 per cent. lst Debenture Stock ...........-...- 100 .. 100-1 
cent. 2nd Debenture Stock ................ 100 94-99 
Callender's Cable, Debentures .................. eee ee 100 109-113 
%%% ðiDſ/ſſſ ⁵ĩ¾ - E 5 154-164 
b per cent. Pref. . 5 53-61 
Crompton and Co 5. 3 
5 per cent. РБеЬепфигез.......................... 100 . 101-1065 
Edison and Swan United, “ATS Shares, 1-99,261 .......... 5 
АД" Shares, 01-017, 139 ........ 5 
5 per cent. Debentures ess q 100 xd 
4 per cent. Deb. Stock, Red. .................... 100 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 


7 per cent. Cumulative Prei... 
4 per cent. Perp. 1st Mort. Deb. 


540 


THE ELECTRICAL ENGINEER, OCTOBER 10, 1902. 


Name. 


E Last price. 


Amount 


General Eleotric Co (1900 € рес zu 
ener eotric Compan ), 9 per cent. Cum. Pref... 10 .. 10- 
W. T. mA per eont, let Mort. Deb ock 100 .. 99.108 xa Eleetrie Lighting and Supply.— £ £ 
enley's Telegra or : 
КЛМ Малые Ан T ае Жо Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. . 
44 per cent. Debentures `........................ 100 . 108-113 44 per cent. Deb. Stk. Certa., Red. and Conv. . . 100 . 104107 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 204-21 T. T0 AE e 
4 per cent, Debentures .......................... 100 .. 99-102 xd ee, шге 93-10) 
Parker, Thos., Limited, Ordinary ........................ 10 .. 144154 реше ОК, eee, 100 уе. d 
Telegraph Construction and Maintenance. 12 31. Brompton and Kensington, Ordinary ................. . 9 НИ ИЧ 
5 per cent, Bonds ................. 100 `` 102105 7 per cent. Preference 5 . 104104 
Mani epa cake . Calcutta E ctt 8 an ly Corp., Ordinary, Nos. 1-20,000.. * " 14-8) 
os. 20,001-50,000 .............................. : 
Eleetrie Tramways.— Cambridge Rieckrie Supply Company, Ltd., Б О. 3 А E 
Auglo-Argentine, 1-260,007 ............ ................. 5 41-4 xd Central Electric Supply, ЃА., 4 per cent, Guar Deb. Stock 100 .. 106-1 
Permanent 6 per cert. Debenture Stock, 1888.. . 100 1 130 Charing Cross and Popes Ce овоа овоа „„ ээ эге? ө ө ө ө ео э о 5 ° 9-95 
Blackpool and Fleetwood Tramroad...................... 10 125.185 Nos. 50,001-70,000 .............................. 5 . 83 
Brisbane Tramway Invest., Lim., Ord., I. 7840/7 5 4-4 44 per dont. Cum, Pref . DID 6 .. 546 
5 рег cent. Cum. Pref., Nos. 1-75,000 .... ....... 5 44-5 E City Undertaking," 44 p.c. Cum. Pret, 130,00 5 .. 4i 
per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 103-106 4 per cent. Debenture Stock, Red. (Prov. Certe.).. 100 . 105-1 
British VP iR Electric Railway Co., Ord., Nos. 1-20, 10 7-74 Chelsea Ше „ 5 .. a 
Non. Cum. § per cent. Pref., Nos. 25, `001- 58, 600 10 -93 r cent. De ntures ee *900c09095050029002928299 100 ee 1 112 
r cent. lst Mt. Debs., Nos. 1. 5, 250 of £40each 40 103-105 p.c City of 14450 оп, ОгЧїпагу................................ 10 .. 94-104 
British Electric Traction, Ord., 1 500.000 001-90,000 .. 10 124-13} 6 per cent. Cumulative Pref. .................... 10 .. 128 
per cent. Cm. Pl., 30 00100000 em 10 um -13 5 per cent. Debenture Stock орозоооаосонотова оа а а 100 ee 
5 per cent. Perpetual 520-800 Stock - 100 : 127 xd 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. .. 103-106 
Buenos Ayres and Belgrano Tram., Oril., 1-100, б600........ 18-14 County of London and Brush Provincial, Ordinary........ T 
ù A" 6 per cent. Cm. Pl., 1-40,000 .............. о 43-54 xd 6 per cent. Cum. Pref. .......................... . l4- 
u B” per cent, Sm. PE 127900 . 5 43-51 xd 44 per cent. Debentures Prov. Certs. АП ра. Rd. 100 .. 111-11 
5 per cent. Deb. Stock, Redl... 100 104-1 Edmundsons' Electricity Corporation, Ordinary, 1-17,400 .. — 60/68 
Prov. Cert., АП pad 100 98 101 6 per cent. Cum. Рге!........................... 1071 
Cape Electric Tramways, Nos. 1- 229100 FF 1 24-28 44 r cent. First Mort. Deb See ee 666 „ „6 „ „6 „ 100 . 107 1 0 
City of Birmingham Tramways, 5 per cent. Cum. Pret..... 10 41-5 Electric Et. Tractn, Co. of Aust.,Ld.,6p.c.Cm. Pf.,1-20,000 5 . 44-49 
4 per cent. Ist Mor a ebentures ............ 00 101-104 5 per cent. Debenture Stock, Red. .............. 10 .. 99-102 
Cork Electric Tramways and ighting Co., Ordinary ...... 10 13-14 Folkestone P Electric Supply, Ltd., Ord. des 1-10,000 ...... 5 .. xd 
5 per cent. Cum. Prei... 10 11-12 44 per cent. First Deb. Stock, Red. .............. 100 .. 102-105 
Debent ure. 100 96.99 Hove Electric Lighting, Limited, Ord., 1- 11 ‚000 .......... 5 .. 7-8 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 0 10 114-124 Kensington & Knightebridge Elec. Lt., Ltd., Ord.,1-21,000 5 .. 10-1 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 144-154 4 per cent. Debenture Stock, F 100 .. 101-104 
34 per cent. Mort. Debs., 1- 3,000, Red. .......... 100 -98 xd Kensington and n and Notting Hill ........ 100 104-107 xd 
Lunperial Tramways, Огйїпагу............................ all 224 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 82 
6 per cent. Cum. Prell... all 144- London Electric, Ordinary .............................. 3 . 12-21 
осет a a 7 5 HE 6 рег cent. Prei. 8 „ 45 
Isle of Thanet Electric rhe and Lighting, 5 per cent. 4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 96-99 
Cum. Pref., Nos. 30,001-60,000 ........................ 5... 44-43 Metropolitan, Ordinary .................................. 10 .. -1 
Kidderminster and District Lighting and Traction, Pref... 5 .. 34-4 ———4 per cent. Fi irst man Boe Debenture Stock . . . 100 .. 110-11 
London United Trys. (1901),5 per cent. Cum. Pref. | Within /10 .. 11412 3 per cent. Mortgage Debenture, Red 10 .. 388-102 
: , \ 5. h Newcastle-upon-Tyne Electric Supply, Ordinary.......... * 9-94 
4 рег cent. 1st Mt. Db. Stock, Bed. FFC 00 d 107100 Preference зовоо оо оваа во со овоо вова свое васове оос аа 4 ee 
Prov. Crta................. 50. 81-485 Notting Hill Electric Lighting .......................... .. 132 
New General Traction, Ordinar . 5. 23 — € per eent. Kirst Mort. Deba., Nos. 1-800 (ker) .. 101-104 xd 
5 рег сон Cum, 55 ые у 10 .. 3.4 Oriental, 1 я JJC / РРА ч ig — 
per cen ortgage e ntures, 1, 713 d.) 100 ; 98 | = * SUNOS nw „4 ee == 
Oldham, Aston, and Hyde Tramway, Ordinary.... (Reg К 2 10 .. 104-103 £44 Shares, New .............................. 4 .. = 
5 рег cent. Cum. Pref. .......................... 10 .. ll Oxford Electric, Ordinar y, 1-96 and 407-10,310 ............ 5 .. 5-6 
Perth Elec. Tramways (W.A. )5 per сеш 1 8700 Deb. Stk. 100 101-1 4 per cent. Debenture Stock .................... es 98-101 
Potteries Electric Traction, Bret, 1. 20.500 Gee we 10 .. 9; River Plate Electric Light and Traction, Deb............. <a 70-75 
5 per cent. Cum. о ee spes 10 iil Royal Electrica! Company of Montreal, 44 per cent. First 
44 per cent. Debenture Stock.................... 100 `. 108-111 Shares Mortgage Debentures ........................ 00 .. 101-103 xd 
South ag om Electric Traction and Power Company— Smithfield Markéts Electric Supply, Ltd., Ord., 1- 007 5 .. 
=== ОтЧшагу .............................. 1 1 r cent. Debenture Stock .................... 100 .. 
— £51, и 6 per cent. Preference .................. 163. 3 16 South London, Ordinar gg. 5 -3 
үт: Me E DE ы aA ae 1 1 St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 16 
— — — £500. 000 44 per cent. Debenture Stock 80 p.c. 80 p.c 7 per cent. li Pp 5 .. 
Urban El Кеше сз ооооа "8:50,007 еоооеозовео ве . 100 ee -101 
rban Electric Supply Co., Ordinary, 8-50,007 ............ 3 35-44 xd 
Electric Railways. — 5 per cent. Cumulative Preference, 50,001-80,000 3 m 
Sentral London, Ordinary i5 тит Werner Ordinary чу Socr Ho oeque 5 .. 
4 per cent. Рге!................................. 100 .. 107-110 per cent. Cum, Pref., 110-138, .. a. 
e EDS on % EE E .. 104-107 
4 р.с. e rov ne: fully paid 15-118 = 
City and South London, Consolidated Ord пау. РА 2 100 E: Zerephones. 
4 per cent. Debenture Stock .................... 100 115-118 National Telephone, Preferred .......... ............... 100 .. 393-96 
5 per cent. Pref. Stock "91 ...................... 100 128-131 Deferred Stock ............................... 100 55-57 
— is „ „ 8004 100 126-129 6 per cent. Cum. First Pref. .................... 10 .. 124-134 
— А, э 99 99 01 озеоеоетоеорзэ оо өз эое э э өө ө о ө ө 100 122-126 —— 6 per cent. Cum. Second Pref. 62 6 6 6 „ 6 „ 6 „ 6 66 „ „ 10 ee 114-124 
Liverpool о 9 рег cent. Pref. .................... — ke 15154 — 5] рег малы мо Can Third Pref. .............. 6 .. 4 
51 110, oh „„ ое э ө ===, ° per cen tock, Red. eec. c92060696 ооовооов 100 ao 
4 per cent. Mortgage Debentures, Red, M, 00; — .. 102-104 4 per cent. Deb. Stock, Red. . ...--- 100 .. 102-106 
Waterloo and City, Ordinary .... . 100 90 93 Helantal Telephone and Rlectric Company . are К l ` 8-1 


— ——ꝗ—— . — —J— ——:r p — — ——————————— r- — —ͤ ——-—ͤ——— — — — — — — 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


— 


pa i Я Miles of 
l'raffic Returns for Increase or f ^ |: deum ; 
Line 5 decrease single track Accounts for past year. Cost 
‘ v ‹ . open. n : per 
3. 24 ' | Сиггепі Total 2 | ' Receipts per саг 
Ending | 1902 1901, Week venr 1901. 1900. | Ending otal | Passengers, Car miles | Pas- | Car , Mile of | mile, 
з - — dte EU year. receipts carried. run. s' nger| mile. track. 
£ £ £ £ g- 7 EI E — 
i 997 71 57 8 z ; TT. d. d £ d 
Aberdeen Corporation..........| Oct. 4 ЈӘ І 130 291 + 4 942 194 174 May 3] 37 Q2 9 099 715 5" M * — E. 
Birmingham Tramways ........| „ } 110 104 6 412,983 61 1 9,099,719 794,641 0 98 | 1502| 1,970 6°14 
Birkenhead Corporation — )1 Mar. 31! 31.593 6.456.361 ; | — — = 
Blackburn Corporation 5t pt. eb © 5] 781 — 50 3 80 n4 26.064 d idt 738 557 1 17 | 11-86 12 — 
Blackpool Corporation..........| s 25, 1,616 1,543 75 194 16 Mar. 31 41,818 5,809,190 758.568 |173 |132 27538 = 
Blackpool-Fleetwood Tramway: Oct. 4| 667 | 664 445 | 1 Dec. 31, 31,391 | 1,902,692 | 569827 |396 |1520| 1900 | 72 
Bolton Corporation.. Sept. 28 | 1,/Uí 1,968 | + 138 2,72 52 77,274 | 15,828935 | 1 705,580 117 |108 2.20 ET 
Bradford Corporation ........ Oct. 5| 3292 | 1154 42,138 176406 | 61 Mar. 31| 70,213 — | 1530581 11:00 1188 . 
Bristol Tramways Company ....| „ Š ,612 4.289 325 91: 49 Dec. 51,210,112 | 36,714,906 5'462 039 1°37 | 9-25 4.080 | 63 
Carlisle Tramways Company.... Sept. 20 199 180 15 450 „ 31| 8.675 2.010.875 323,044) 103 6-46 — 1 
Central London Railway Oct. 4| 6,902 | 6,151 751 7.694/ 12 12 „ 51 335,035 | 41.188.383 | 1243 730а | 1-88 64-290 27923 |a P 
City and South London Railway , 5| 3,033 | 2,031 +10072 --15037 | 12) 9, „ 31|626601a| 7,008,842a| 1234,30 1215 | — | 500 | ^" 
Cork E. T. and L. Company ....| „ 2 165 |+ 311 + 62! 15 13:69 23 92] /714'225 "ORC 225 1-00 671 "Ј10 — 
Darwen Corporation............ | | n бр , e 855,552 00 | 67 1,590 а, 
Darwen-Hoddlesden [''2 оё Мат. 51 10,470 114,983 217,891 1:19 11:53 1,598 1255 
Dover Corporation x | М i 20 244 35 79 | 511 11 1 905 29 OM £22 -— ^ E 
, T 1 908, 210,533 0979 10 í : 
Dublin & Lucan Electric Railway „ 102 105 h 5 ‹ 362 494 101 103 0:978 1099 2,650 9 
Dublin U. T., electric cars...... P : 3,743 „722 1 |) | | 9 pte ,40 38 13°20 825 87 
a ” Р " " 7 ч Ay, Lý " is 4 t y 1 71 Р ег А ља | 
Dublin 8. District, Electric .... * ) 035 34 Il j м +6 T 240,200 15,015,754 6,670,000 1:29 389 5 250 T 
Dundee City Tramways ........| „ 1 [214 712 132 2 M; 5| ор (y тат A14 р x 
Glasgow Corporation .. „ а 13486 | 13,184 | + 302 D 5824428, 152213279 1.88 0 1 RE 
Halifax Corporation .. Sept. 24 1,255 1,209 14 ] Mar. 31) 51,969 l "175.924 1,063,764 X ES 9,997 751 
Huddersfield Corporation , 27 | 1,382 | 1,199 |+ 183 "Silason | 7624.865 | Toros 1129 line | 2900 96 
'orporati | ( nz * A nde - 001.05 A 7 — 38 
Hull Corporation, E. B..........| Oct. 3 Aen 015 | 19 „ 31| 72331 | 17,264,015 | 1,647,026 |100 |1054| 5810 | 47: 
Liverpool Corporation 2 Sept ,4 J, 1 19 135 2 Dec. 31 7.707 21.065.999 2.218.696 111 9-49 5:004 5 07 
Liverpool Overhead Railway... Oct. 5| 1,506 | 1,440 | 250 | 154 154 | June 30 69152 | 5420976 7970100 | ton | 1004 | 507 
Noscdstic-on-Tyne Corporation 56 2 ine ( 100 8,400, 97/0 787,010 197 el 07а 4.450 15944 
Portsmouth Corporation....... pt 5] | x) = = =ч - 
Sheffield Corporation .......... Oct. 5| 4,133 04 Маг. 25 191,837 | 49,176,631 | 3,791,993 |0 - - 54 
" , ‹ md 4 „© i А iV, ] ] ЧУ, “ і " x d 
Sunderland Corporation ...... 1,050 | 1,068 | — 18 19 ] 31 57.307 | 13,569.8C8 | 1170 207 ,630 Б 
х Ji iac ls 009, 170,207 101 Ll: 75 3,380 6 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease а Train mil i 
e А ч lo "OA C |] пе wW | ( tran a "T" 4 E ‘ai G л ыч { 45 VT E : —M э je е. 
h Half-year's figures. Include sail and tram, Total receipts. е Electric traction only, / Including one section of horse traction. 
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NOTES. 


Electric Lighting in the Netherlands.—Most of 


the electric incandescent lamps used in the Netherlands 


are imported, the principal supply coming from Germany, 
although England, Belgium, and Switzerland also partici- 
pate in this trade. It is estimated that about half a million 
of these lamps are used in the Netherlands annually, but 
at present only three firms are engaged in their manufacture 
in that country, with the result that the orders for incan- 
descent lamps havo to be placed abroad. The import 
duty is 5 per cent. of the value, and there are no 
regulations restricting the importation of lamps. The com- 
petition is very keen, and purchases are largely governed 
by price considerations. Naturally, the best quality at the 
lowest figure is in demand, and the trade is one which our 
English lamp firms would do well to cultivate. 


Durability of Submarine Cables. A section of 
the submarine cable between Cienfuegos and Santiago, 
in the Carribean Sea, has recently been raised, with some 
very interesting results. 'The cable was manufactured in 
1873, and laid off Cienfuegos, Cuba, in 1881. Some few 
months ago a question arose as to the durability of cables 
eovered with indiarubber, as in this case, and it was decided 
to raise the Cienfuegos cable and subject it to tests. The 
line was picked up in 1,350 fathoms of water in April last, 
and received at the works of Messrs. Hoopers, at Millwall, 
in June. The tests of this core showed that after 20 years’ 
submersion it was still in perfect electrical condition. An 
examination of a foot specimen proved that the insulation 
was in good mechanical condition, and that the copper con- 
ductor had not suffered from the attacks of any sulphur in 
the rubber. 


Manchester Local Section.—Although somewhat 
late in the year, the second annual report of the committee 
on the work of the above section of the Institution of 
Electrical Engineers shows that last session was quite as 
successful as its predecessor. The chairman of the section 
for next session is Mr. Hardman A. Earle, who succeeds 
Mr. C. H. Wordingham in that capacity. Mr. Edward W. 
Cowan has vacated the post of hon. secretary, which is 
now filled by Mr. P. A. Ramage, of the Salford Ironworks, 
Manchester. The total roll of the section comprises 415 
members of all grades, as compared with a total last year 
of 354—an increase of 61. As regards the question of 
acquiring central premises in Manchester for the meetings 
of the section and the library, a committee has been 
appointed to formulate a definite scheme. It is hoped that 
some practical result will follow. 


The Proposed Electric Post —News comes from 
Rome that Count Taeggi, the inventor of a system of 
electric telpherage for carrying mails, has left there for 
England at the invitation of the British Postmaster- 
General. It is said that the commission appointed by the 
Italian Government to investigate Count Taeggi’s proposal 
for an electric post between Rome and Naples has reported 
on it most favourably. But in the event of any undue 
delay occurring in the Italian scheme, Count Taeggi has 
announced his intention of offering to make his first 
experiment between London and Liverpool. As a general 
rule, all inventors are ambitious, but we venture to suggest 
that the Count should first satisfy himself that his system 
will work satisfactorily over short distances before trying 
it between London and Liverpool, involving, as it does, 
the construction of overhead wires all the way. 


Tramoar Letter-Boxes.—A definite arrangement 
has now been come to between the Postmaster-General 
and the Corporation of Sheffield with reference to the 


541 


— eee ————— 


1 
collection of mails by the electric tramcars, and one day 


last week saw the new “service” inaugurated. The 
innovation is intended to offer better facilities to residents 
in the suburbs of the city to post their letters at a later 
hour than has hitherto been possible. The cars leaving 
the suburban termini are equipped with little red boxes, 
in which the mails are placed. These boxes in appearance 
are so like the receptacles generally used by the Post 
Office for collecting letters that there is no mistaking their 
object. The duty of clearing the boxes is, of course, 
undertaken by the postal department. From the record 
taken of the extent to which the new system was used on 
the inauguration day, it is likely to prove a great success. 
It is not the first innovation of the kind, but we believe 
that it is the first to be permanently adopted in this 
country. 

Institution of Civil Engineers.—The council of the 
above institution have, in addition to the medals and prizes 
given for communications discussed at the meetings of the 
institution in the last session, made the following awards 
in respect of other papers dealt with in 1901-1902: a 
Telford gold medal to J. Macfarlane Gray (London); a 
George Stephenson gold medal to К. Price-Williams 
(London); a Watt gold medal to W. Bell Dawson, M.A., 
D.Sc. (Ottawa); Telford premiums to W. R. Cooper, M.A., 
B.Sc. (London), E. M. de Burgh (Sydney, N.S.W.), George 
Wilson, D.Sc. (Manchester), Frank Oswell, B.A. (Buenos 
Ayres), А. W. Brightmore, D.Sc. (London); a Crampton 
prize to C. D. H. Braine (Mowbray, Cape Colony); the 
Manby premium to B. W. Ritso (Cape Town) For 
students' papers the awards are: a Miller scholarship 
(tenable for three years) and the ** James Forrest " medal 
to H. F. Lloyd (Birmingham); Miller prizes to J. C. Collett 
and W. H. C. Clay (London), H. C. M. Austen (London), 
А. M. Arter (London), Robert Bruce (Manchester), L. F. 
Wells, B.Sc. (Manchester), W. Н. McLean (Glasgow). 


Royal Photographic Society.—The winter session 
of the Royal Photographic Society was opened on Tuesday 
evening at the society's house in Russell-square with an 
address by the president, Mr. T. R. Dallmeyer. In the 
course of his remarks he showed that the most noticeable 
achievement in photography was that of Mr. E. Senior, 
who had taken micro-photographs of sections of the 
Lippmann colour photographs of the spectrum, and 
demonstrated experimentally the truth of the theory that 
the various colours were due to the stationary waves of 
different periods of vibration, which was in itself а 
further confirmation of what was known as the 
“theory of light." He criticised the facilities offered 
in this country for the education of photographic 
students, and alluded to the unsuccessful attempts that 
had been made to provide a systematic instruction in 
photography. Mr Dallmeyer remarked, in conelusion, 
that there was not an art, a science, and, perhaps, hardly 
an industry in which photography had not played a most 
important part, often, indeed, being the pioneer process of 
investigation, and it was, therefore, a branch of technology 
of the first importance. 

The Glasgow Accident.—The report to the Board of 
Trade by Major E. Druitt as the result of his enquiry 
into the causes of the electric car collision in Renfield- 
street, Glasgow, on Sept. 6, goes to show that if the 
electric brake on the car which originated the mischief 
had been applied at the first, the accident would have been 
entirely diverted. The report is abstracted elsewhere in 
this issue, from which it will be seen that the practice in 
Glasgow is to use the electric brake only in the case of an 
emergeney. Major Druitt thinks the probability is that the 
driver of the first car never applied the electrie brake at all 
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during the run back down the hill. It is quite conceivable 
that this neglect was due to the fact that the driver was 
not conversant with its use, and we suggest that some 
arrangement might be come to by which the driver of 
every car would be required to apply the electric brake in 
conjunction with the hand-brake at least once each trip, 
вау, on а gradient. If this were done, it would ensure that 
the electric brake was in working order, and would 
familiarise the drivers with its applicatiom, so that they 
would know exactly what to do in an emergency such as 
occurred in the case in question. 

Steel Cable Towers.—Particulars are to hand of the 
erection of a couple of steel towers on the Ohio River for 
the purpose of carrying & number of long-distance tele- 
phone wires across the river aerially. The span is a little 
over 2,000ft., and has a dip in the centre of about Soft. 
The towers are of exceptionally heavy construction, this 
being necessitated by the number of circuits they will 
ultimately carry and the length of the span. Each tower 
is 125ft. high, and measures 16ft. across at the base and 
4ft. at the top. А feature in connection with the con- 
struction is the manner in which the wire is suspended 
and fastened. To the steelwork are bolted oak cross-arms, 
12ft. long, and capable of carrying four circuits each. Куе 
bolts suspending a steel pin, upon which a porcelain roller 
revolves, are fastened to the cross-arm. The wire is passed 
over these rollers and fastened to the first pole from the 
tower, thus taking all the lateral strain off the towers, and 
also making it an easy matter to cut the wires or take up 
slack. The completion of this big river crossing is a great 
help to the independent telephone companies throughout 
Ohio and West Virginia, as it gives the subscribers an 
opening to the manufacturing and commercial centres of 
the surrounding States. 


The Dunedin Water-Power Scheme.—Not much 
headway would appear to have been made with this scheme 
since we last wrote concerning it. The Corporation of 
Dunedin have had the matter under consideration for 
many months now, and as yet it has only got as far as the 
report stage. The advice of Mr. J. T. Noble Anderson, 
the engineer tu the Dunedin Drainage Board, has been 
taken on the scheme, and his report, we underatand, is now 
in the hands of the Town Council, but is not yet published. 
There are only three schemes of water power possible in 
Dunedin, but we understand that the one favoured is that 
known as the Lee Stream scheme. It will be remembered 
that Messrs. Noyes Bros., the agents of the Westinghouse 
Company in Australasia, were first consulted by the 
Dunedin Corporation, notwithstanding that they them- 
selves were prospective tenderers for carrying out the 
work. Since then the Corporation have had ono or two 
other reports before them on the subject, but apparently 
they are not yet decided as to which is the best scheme to 
adopt. Their policy in this matter is not one which com- 
mends itself much to business men, but in the interests of 
progress we hope that the scheme will ultimately be carried 
to a successful conclusion. 


Road Disturbances.—The conversion of the tramways 
by the London County Council for electrical working is 
causing a vast amount of inconvenience which can hardly 
be avoided. When such radical changes have to be made 
in the permanent way, and conduits constructed involving 
alterations to pipes under the track, it is the quickest way 
in the long run to close the road while the work is being 
carried out. We are pleased to see, however, that the 
Highways Committee of the London County Council rightly 
appreciate the value of the rights of the ordinary traffic. 
In the new contract which they were called upon this week 
to sanction for the New Cross and Greenwich sections of the 
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tramways, penalties are to be enforced at the rate of £1,000 
per week if the period agreed upon for the conversion 
is exceeded. We are still more pleased to find that, as is 
only right, the contractors are to receive a bonus of 
£1,000 per week if they succeed in completing the work 
under the contract time. That the contractors may gain a 
good many weeks’ bonuses at the above rate will be the 
wish of all who have to do business along the roads in 
question. The principle of strictly enforcing penalties, 
and also giving bonuses for prompt execution, is one which 
cannot be too highly commended for this class of work. 

Tesla's New Laboratory.—lIn а recent issue of the 
Electrical World illustrations are given of the new Tesla 
laboratory at Wardenclyff, and of the large tower erected 
near by for experiments in wireless telegraphy and the 
transmission of power. The reasons which have induced 
Mr. Tesla to erect his new laboratory 65 miles away from 
New York are given in a short article. Amongst these is 
the isolation of this expert from the reporters of the daily 
papers. If this can only be accomplished we think that 
the move will be a most valuable one, but we are afraid 
that Mr. Tesla will not be free from the effects of the 
encouragement which he has given to these gentlemen in 
the past. With respect to the tower, we regret that no 
dimensions are given. It consists of a vertical cone of iron 
girder work, on the top of which there appears from the 
illustration to be a large disc. It is said that the tower 
stands on a hollow base excavated in the ground and of 
practically equal dimensions There is only one small 
building near the tower, and from the character of this we 
infer that the height of the tower is considerably over 150ft. 
It will be interesting to see whether the announcements 
concerning the object and use of this tower will be com- 
municated first to a scientific society, or to the reporter of 
one of the New York newspapers. 

Street-Lighting at Bermondsey.—On the instruc- 
tions of the General Purposes Committee, the borough 
engineer of Bermondsey, Mr. К. J. Angel, A.M.I.C.E., has 
carefully gone into the relative cost of gas and electricity 
for street-lighting in the borough, and has prepared a 
report which is to be submitted to a meeting of the full 
Council. In the table of figures given the cost is not 
considered as of the whole parish, but as per candle-power 
рег annum. Thus the following are the figures obtained 
of the comparative cost and maintenance of various kinds 
of gas-burners and of electric light lamps —i. e., Sft. 
Borrodaile’s flat-flame burners, 4s. 034. per candle-power 
per annum; 7ft. Siemens's flat-flame burners, 3s. 53d. ; 
incandescent “C” burners, 10}d.; No. 2 Kern burners, 
1s. 04d. ; No. 3 Kern burners, 8d. ; No. 4 Kern burners, 
74d.; Sugg’s high-pressure gas-burners, 5d. ; are electric 
lamps, 34d. ; and incandescent electric lamps, 1s. 42d. It 
will be seen from these figures that the arc lights are by 
far the cheapest, the cost being 14. per candle-power per 
annum less than the most economical gas-burner considered. 
We are greatly surprised, therefore, to find that with this 
report before them the committee have decided to recom- 
mend the extension of gas lighting in Bermondsey to the 
exclusion of the electric light. 

The Osmium Lamp.—The lamp which Dr. Auer von 
Welsbach is attempting to work out for incandescent 
electric lighting, in which he displaces the carbon filament 
by one of the rare metal osmium, is again to the fore, a 
paper dealing with the matter having recently been read 
before the Electro-Technical Society of Vienna. The com- 
pany who owns the patents claim now to have produced 
thoroughly practical lamps, but only at very low voltages. 
Their standard lamp works with a pressure at its terminals 
of 25 volts, and has then a life of 1,400 hours, with a con- 
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sumption of about 1:5 watts per candle, as against the 
consumption by the present lamps of from 3°5 to 4 watts 
per candle. The company state that they have made 
lamps to work with 200 volts, but they are hardly in 
a practical form yet. It is possible to use the lamps 
by running them four in series on a 100-volt circuit, but 
that is hardly a convenient arrangement, as it means that 
all lamps have to be lighted and turned out together. On 
the other hand, where a certain number of lamps can be 
conveniently arranged in this manner, it raves breaking the 
insulation of the cables for each lamp. The lamp is now 
stated to have been placed on the market, having undergone 
several improvements in manufacture. We are afraid, how- 
ever, that, notwithatanding the high efficiency claimed for it, 
the osmium lamp will not be in great demand at present, 
owing to its heavy first cost—i.¢., 5s. per lamp. 


Production of Natural Gas.—Interesting data on 
the production of natural gas are given in а report issued 
by the United States Geological Survey, which show that 
the consumption has continued to increase, although the 
pressure has continued to decline. 'This decline necessitates 
the expense of compression in order to market an increased 
production from the declining field, which expense must 
continue to increase as the pressure declines, and the 
distance to the source of supply increases. As a source of 
power, natural gas stands at the head of the list for economy 
among the fuels, both as to expense of installation and 
expense of operation. It has been supplying the power 
for a very large number of factories and operations 
in the gas belt, and lately it has been extensively 
applied in creating the power by which the natural gas 
itself is compressed from a low to a high pressure when the 
original pressure has failed and the pipes are insufficient to 
deliver the necessary quantity of gas at the well pressure. 
A number of these compressors work up very close to 
1,000 h.p, with an economy that enables eight to ten cubic 
feet of natural gas to develop a horse-power for an hour, a 
saving of from 40 to 50 per cent. over high-duty steam- 
engines. It is estimated that over 4,000,000 people in the 
States are furnished with natural gas as a lighting agent, 
while companies and other concerns to the number of 
1,545 report its use in manufacturing establishments of 
various kinds. 

Transmission of Telegrams in Lendon.— In our 
last week’s issue we described briefly a system of inter- 
connecting at the central telegraph office the telegraph 
circuits of London, in order to avoid the retransmission of 
messages at the central office. It occurred to us at the 
time that the system was an exceedingly obvious one to 
improve the present telegraphic communication within the 
metropolitan area. We now find that it is by no means 
novel, having been used as long ago as 1864 in Germany, 
and 1873 in England. The German installation was 
carried out under General von Chauvin in the Berlin 
central telegraph office. One attempt was made to 
introduce it into our telegraph service by Major—now 
Major-General—Webber, who in 1872 had charge as 
divisional engineer of the eastern division of the postal 
telegraphs. The system was installed at Colchester, and 
allowed of six or eight outlying post offices being con- 
nected up direct to the terminal lines from London, so 
that the retransmission of messages in the Colchester post 
office was halved. It remained at work for about two 
years, and was discarded because it was not shown 
to promote much saving. It is curious that the system 
should not have survived, and it would be interesting 
to know the actual reasons, as the saving of time in 
the direct transmission of messages must be considerable. 
Although the switching arrangements now in use and 
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the signaling by means of incandescent lamps are oon- 
siderably better than those available in 1873, there was at 
that date quite sufficient technical experience to enable the 
system of cross-switching and ringing-off signals to be carried 
out successfully. 

Variation of the Spectrum of Sparks.—When 
the spark terminals contain different metals, variation of 
the self-induction of the circuit greatly affects the composi- 
tion of the light given by the spark. Using terminals of 
aluminium wire coated at their ends with a small quantity 
of metallic sodium, Mr. B. Eginitis has found that the 
spectrum of ordinary sparks passing between the terminals 
contains aluminium and sodium lines, but that when the 
self-induction of the circuit is increased, while keeping the 
resistance constant, the aluminium rays diminish very 
rapidly in intensity, while the yellow sodium rays become 
more and more intense. The aluminium rays are confined 
more and more to the neighbourhood of the terminals, and 
finally, when the self-induetion is sufficiently increased, 
disappear altogether. The sparks are then of a brilliant 
orange colour, due to sodium vapour, and if the self- 
induction is still further increased, there comes a point at 
which the sodium line is reversed, aluminium being still 
absent from the spectrum. The same results are obtained 
with platinum, iron, tin, and some other metals, in place 
of aluminium. In some cases—e.g., iron-sodium—the large 
values of self-induetion make the iron rays reapper. Some 
metals—e.g., Hg, К, or Na—can never be wholly eliminated 
from the spectrum. The peculiar behaviour of mercury 
leads the author to the general conclusion that the metals 
whose spectra are eliminated or diminished in intensity are 
metals which give small quantities of vapour, while those 
whose spectra persist or increase in intensity are among 
the very volatile metala. 

Wireless Telegraphy in War.— Wireless telegraphy 
played an important part in the United States war 
manœuvres last month, and once again its utility in the 
field and in coast defence was clearly demonstrated. The 
system employed was the De Forest-Smythe, of which the 
Signal Corps had two sets—one installed at Fort Mans 
field and the other on board a scout-boat, the “ Unique." 
These two sets were mainly used for keeping touch 
between the home fleet and the troops on shore, and 
some very successful work was accomplished during the 
manceuvres in this service. The longest distance covered 
at any time was between 50 and 60 miles, and it 
is said that the message was received at the rate 
of 40 words per minute. Inasmuch as the scout-boat’s 
masts were but 40ft. in height, the performance was 
considered a remarkable one, both for distance and speed. 
The sending apparatus included a small kerosene engine 
belted to an alternating- current generator, transformer, 
condenser, and key. The antenns on board the boat con- 
sisted of three parallel stranded wires 65ft. in length. 
That at Fort Mansfield was similar, and was hung from an 
80ft. mast. The average speed of transmission during the 
manoeuvres is stated to have been at 20 words per minute. 
Although the services rendered by wireless telegraphy 
were accounted quite satisfactory in this work, we under- 
stand from our Chicago contemporary, the Western Elec- 
trician, that the United States Navy Devartment have not 
yet decided upon the adoption of any one system for use in 
the navy. Tests in space telegraphy have been going on 


for some time between the Washington navy yard and the 


naval academy at Annapolis, and as a result the official 
decision is that по reliable system of wireless telegraphy 
has yet been developed.” The actual results obtained from 
the tests with the different systems have not been made 
public, but it seems evident that no system proved to be 
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sufficiently reliable to warrant its adoption by the Navy 
Department. 


Durability Tests of Storage Batteries.— Details 
of tests recently carried out by order of the French 
Minister of Marine with storage batteries of French manu- 
facture, presumably for use in submarines, have now been 
published. The cells submitted for test were connected up 
in series to form one battery, and were charged and dis- 
charged 250 times. A current of 330 amperes was used 
for the first charging operation for a period of four hours, 
and subsequent chargings were carried out with the same 
current for a period equivalent in ampere-hours to a 50 per 
cent. increase on the previous discharge from the battery. 
The discharge was carried out at 660 amperes, and was 
continued until the E.M.F. of any cell had fallen to 1:65 
volts. 'Two chargings and dischargings were completed 
daily, and Sundays were observed as rest days. The 
level of liquid in each cell was preserved constant by 
additions of water or acid during the period of the test. 
The cells which fell below 1:65 volts in less than half an 
hour from the commencement of any period of discharge 
were withdrawn from the series, and the plates submitted 
to a final examination in presence of a representative of 
the makers. The number of cells entered for the test 
was 21, these being submitted by 13 manufacturers. The 
experiment continued from Oct. 10 to March 17, and on 
the latter date only five cells were left as survivors of the 
durability test. The following are the trade names and 
final E.M.F.’s of these five cells: Heinz, 1:860 volts; 
Union, 1:790 volts; Metaux, 1:772 volts; Max, 1:714 
volts ; Fulmen-d'Arsonval, 1650 volts. ОЁ the above five 
makes of batteries, the first four are manufactured 
exclusively with pasted plates. The maximum weight of 
accumulators for the French navy is fixed by the Ministry 
at 225 kg. The Heinz cell had a total weight of 181 kg., 
of which 106 kg. represented the weight of the plates. 


Electrolytic Reduction. Mr. C. J. Reed communi- 
eated a very interesting paper to the Niagara meeting 
of the American Electro-Chemical Society, in which he 
described some phenomena of electrolytic reduction. From 
an abstract of the paper in the Electrical World we gather 
that it was in effect ап attack on the dissociation theory, 
and dealt principally with the details of an experiment, 
the results of which were held to contradict that theory. 
The essential part of the experimental arrangement was 
somewhat as follows: А receptacle was divided by two 
porous diaphragms into three compartments. 
outer chambers contained a copper electrode in copper 
sulphate, and the others sulphuric acid. Mr. Reed held 
that, according to the dissociation theory, during elec- 
trolysis both the volume and weight of the contents of 
the middle compartment should decrease, whereas the 
experiment showed an increase in both of these. Other 
divergences from the theory were noted as the result of the 
experiment, one being that tho migration constant is not а 
constant, but dependent on the nature of the electrolyte 
and on the action at the electrodes. In the discussion 
which followed Mr. Woolsey McA. Johnson pointed out 
that the factors of voltage and rise in temperature should 
not have been neglected in the experiment. Mr Hering, 
who presented the paper in Mr. Reed’s absence, said that 
а water bath had been used, but it was pointed out that 
difference of temperature might yet have existed in the 
electrolyte. Another speaker said that an attack on the 
dissociation theory could not be conclusive unless it also 
took into account the support which that theory received 
from non-clectrical facts; for example, the changes in the 
boiling and freezing point caused by the presence of salts. 


One of the. 


Mr. Hering thought the experiment to be a mere 
determination of the migration velocities, and that Mr 


' Reed’s results merely differed from those of other experi- 


menters; he also called attention to the fact that the 
nature of the diaphragm would make а difference. 
Moreover, the dissociation theory should not be con- 
demned merely because the determination of the 
migration velocities did not coincide with those of other 
experimenters. 


Marconis Wireless Telegraphy.—The Times of 
Tuesday last published the official report of the experi- 
ments in wireless telegraphy which were carried out on 
board the Italian warship * Carlo Alberto" during the 
months of July, August, and September of this year. 
The greater part of the report is in the nature of a diary 
of the messages received by the “Carlo Alberto” from 
the Poldhu station in Cornwall while she was making the 
passage between England and Northern Italy and of the 
subsequent experiments at Spezia. These have already 
been recorded in this journal, but at the end of the 
report Lieutenant Luigi Solari, who drew up the 
document, presents a number of considerations which 
were suggested by the experiments. In view of 
their importance, we give them below in full: First, 
that there is no distance limit to the propulsion of 
electric waves over the surface of the globe, both sea and 
land, provided that the energy of the transmission is 
proportioned to the distauce to be covered. Second, that 
land interposed between the transmitting and the receiving 
stations does not interrupt their communications. Third, 
that the light of the sun has the effect of diminishing the 
field of radiation of electrie waves, and therefore renders 
necessary the employment of greater energy during the 
day than during tho night. The influence, also, of atmo- 
apherie electric disturbances makes it necessary to diminish 
the sensibility of the appuratuses so as to make them 
independent of it, and at the same time calls for an 
inerease in the energy of transmission во as to obtain the 
same results upon the less sensitive apparatuses. And 
fourth, that the efficiency of the magnetic detector has 
been shown by positive experience to be superior to 
that of any kind of coherer, and that not only by its not 
requiring any regulation, but also by the absolute accuracy 
of its working and the great handiness and sensitiveness of 
the system. Mr. Marconi is still actively engaged in his 
attempt to span the Atlantic Ocean by wireless telegraphy. 
А Rome message states that arrangements have been made 
to establish a service between Italy aud Argentina. The 
cost is estimated at £50,000, and Mr. Marconi hopes to be 
able to offer a tariff of 91d. per word in place of the 
present rate by cablegram of 4s. 9d. per word. The 
conference on wireless telegraphy, it is further stated, will 
probably collapse, as France, England, Russia, and Italy 
have not yet made any answer to the proposal of the 
German Government. 


Dock Telephones and Lighting.—Liverpool is 
nothing if not a progressive city, and its Dock Board is 
admittedly one of the most go-ahead dock and harbour 
bodies in the world. But it cannot as yet be said to have 
excelled in its provision of telephone facilities at the 
Liverpool Docks. The present arrangements do not com- 
pare at all favourably with those at other ports in the 
country and at some Continental ports, but there is good 
promise that this backwardness will be remedied within 
the next month or so. We learn that negotiations are 
now going on between the Dock Board and the National 
Telephone Company with a view to the adoption of the 
system of temporarily fixing telephones on ships while 
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they lay in dock, diseharging or loading. There is 
little doubt but that such facilities would increase the 
efficiency of the port, and generally tend towards the 
quicker dispatch of business. Of course, the ques- 
tion involved from the point of view of the Telephone 
Company is whether the proposed extension of their 
System would pay, but from the experience of other 
parts, little fear should be entertained on this score. 
Another improvement which the Liverpool Dock Board 
has in contemplation is the lighting of all the quays by 
electricity, and the introduction of an arrangement by 
which the ships could tap this supply during the period of 
discharging and loading. At the presént time the arrange- 
ment is in vogue at a few of the warehousé dotks at Liver- 
pool, notably the Waterloo grain dock, where the efeétric 
light is used in the holds of the ships. This involves’ no 
extra charge on the shipowners whén cargoes aré dis- 
charged by the Board. The expense of adopting the 
system at all the docks would necessarily be heavy, but 
this consideration will doubtless be outbalaneed by the 
benefits to be derived from the electric light in this 
particular class of work. The Liverpool stevedores are 
particularly anxious that the Dock Board should decide in 
favour of the innovation, as they show in a letter to the 
Liverpool Journal of Commerce. They state in this com- 
munication that thé electric light is the only light which 
gives satisfaction to people engaged in their business at 
night, and its general adoption would remove the principal 
objection they have to working cargoes at night. We 
understand that the chief question the Dock Board is 
debating is whether it shall lay down a central generating 
plant of ite own or take current from the municipal supply. 
A decision one way or the other is expected to be come to 
soon, when we trust 16 will be on the right side. 

Sydney Electric Tramways.—The first electric 
tramway in Sydney, New South Wales, commenced opera- 
tion in 1893, but it was not till some five years later that 
the line was built that was the forerunner of the great 
system which is now admitted as one of the best and 
cheapest electric tramway systems in the world. The ccn- 
version of the remaining steam lines is at the present time 
rapidly approaching completion. This has been rendéred 
practicable by a large extension of the main power plant 
at Ultimo, which, we gather from the New South Wales 
Railway Budget, was brought into operation at the 
beginning of last month. The boiler-room extension 
alone measures 85ft. by 170ft., and contains boilers 
designed for a working pressure of 160lh. They are 
equipped with Babcock and Wilcox patent chain grate auto 
matic stokers, and provision has been made for bringing 
the total number up to 60 boilers of this type and capacity. 
These will furnish steam sufficient to bring the total 
capacity of the station up to nearly 24,000 h.p. The 
engine-room extension consists of an addition of 170ft., 
making the building 98ft. by 270ft. The extension 
provides for six main genérating sets of 1,500 kw. each, 
three of which are now in operation. They are of the 
Allis-Reynolds vertical cross-compound condensing type, 
with 32in. and 64in. cylinders and 60in. stroke, running at 
a speed of 75 revolutions per minute. These engines are, 
in fact, practically identical with the Allis engines in use 
at the tramway power-house at Glasgow, over which so 
much controversy has raged in this country. Each main 
engine operates: a 1,500-kw. General Electric three-phase 
25-cycle alternator, capable of supplying 131 amperes per 
phase at 6,600 volts continuously, and designed for an 
overload capacity of 25 per cent. for two hours. All parts 
of thé engine-room can be reached by means of a triple- 


movement travelling crane. The switchboard is designed 


for controlling the output of the completed station. The 
whole of the high-tension switches are of the errelosed oil 
type From the powér-house the high-tension current is 
distributed to five sub-stations by means of three-core, 
paper-insulated, lead sheathed cables. These cables are laid in 
duplicate to each sub-station as a precaution in case of 
accident. The plant as completed is by far the largest of 
its kind south of the equator, and was laid down by the 
General Electric Company of America. With the extension 
of electric traction in Sydney so the rolling-stock increases, 
until at the present time some 338 cars are in operation on 
the electric lines. The complete tramway system M Sydney 
comprises no less than 104 miles of single trek, the 
revenue last year amounting to £631,750. "Thé financial 
position of the undertaking was dealt with in our last issue. 

Water-Power Rights m South AI- TW report 
by Мг. W. Wileóx, C. M. G., on irrigation in Sod Africa, 
contains a vast amount of information whieh % worth 
perusál The point to whith we wish to draw attention 
at the present time is that concerning the rigt to the 
waters of the country. Mr. Witeóx advocated that all 
rivers and torrents should at oes bé ров xk public 
property in order that itrigátion tay havé á fair 8 
in South Africa. In this course thé Government would be 
following the precedent of Italy. Thus, to quóte froin the 
report: When Victor Emmanuel consolidated Italy into 
one country, he decreed at the outset of his reign that the 
whole of the rivers and torrents of Italy were part of the 
publie domain, and; as such, the property of the Govern- 
ment representing the people. Old irrigation rights of 
thousands of years’ standing stood in the way of such 
legislation, but the Government of Count Cavour possessed 
a strong hand. Having decreed tho rivers and torrents as 
publie property, the Government in the same bold and 
decisive manner defined with great accuracy all the 
indefinite and vague claims of centuries, and then set itself 
to legislate for future concessions. Modern Italy owes 
much of its prosperity to this wise and strong legislation." 
If this be done in South Africa, there will also be 
water power available which ean be used for a variety of 
purposés, as the fall from the reservoirs on to the land 
where irrigation is required will, as a rule, be considerable. 
The utilisation of this water power is not within the scope 
of the present report, but having once declared the water 
righté to belong tc the Government, there need be no 
obstruction in the development of water power. In 
connection with the Irish water-power schemes, referred 
to in our issue a few weeks ago, we showed how develop- 
ment is hindered by the obstructive policy of the fishery 
right owners. Unfortunately, Ireland is a country in 
which a proclamation making all the rivers Government 
property would not be feasible, otherwise the course has 
much to recommend it. Reverting to Mr. W. Wilcox’s 
report to Lord Milner as High Commissioner for South 
Africa, the conclusion is that the rainfall in South Africa is 
sufficient in quantity in even the very worst years to allow 
of the storage of water on a very large scale. On a rough 
calculation, Mr. Wilcox estimates that with the aid of its 
rainfall and the Orange River the Cape Colony should be 
able to ensüre thé petennial irrigation of 1,000,000 acres, 
the Orange River Colony of 750,000 acres, and the Trans- 
vaal of 500,000 acres in the high-lying regions and 1,000,000 
in the low tracts. An addition of 200 millions sterling to 
the permanent wealth of South Africa would, in the opinion 
of Mr. Wilcox, result from the irrigation works in question 
being successfully carried out. He concludes that without 
such agricultural wealth to lean upon, the exhaustion of 
its mines would plunge the whole country into conditions 
of poverty which cannot be contemplated without dismay. 
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MUNICIPAL ENGINEERS AT ALDERSHOT. __ | finished off with a chocolate-brown reeded brick. The 
: walls are built of white pressed bricks, which gives a 


At a district meeting of the Municipal Engineers at | light and cheerful appearance. Piers are built Oft. 8in. 
Aldershot, Mr. Nelson Dennis, A. M. I. C. E. engineer and | centre to centre, which terminate under the corbelling 
surveyor to the Council, read a paper on Some Municipal | that supports the oak running beam, upon which the 
Works at Aldershot,” describing, among other things, | crane rails are fixed. The engine-house is 50ft. by 30ft., 


Bi 
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Boiler Room, Town Station, Aldershot. 


Town Electric Light Station, Aldershot. 


the town central-station installation, which was briefly | which affords room for doubling the present engine power. 
described and illustrated in our issue of May 23. А | The boiler-house is 41%. by 45%. The offices, engine- 
brief reference therefore to this portion of the paper, with | house, and boiler-house adjoin, and are parallel to each 
the information given in the accompanying photographs, | other, the engine-house occupying the middle position. 
will bring the history of this installations up to date. | The accumulator-room is placed under the offices, which 
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Engines and Dynamos, Town Station, Aldershot. 
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Mr. Dennis designed the station, which, as we said latter, together with the entrances, extend for the whole 
previously, is exceedingly well arranged for the require- | frontage to the road.” 

ments. Mr. Dennis in his paper says: In designing the Two Babcock-Wilcox boilers are installed, but some 
buildings, all extravagance in adorning the elevations was | trouble has been found with the firebars burming away... 
avoided. The engine-house has a ogi lazed brick | “owing to the intense heat of the Welsh smokeless Бру А 
plinth and & white glazed brick dado aft. ein. high, coal, which coal quickly freezes on to the bars and runs 
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between, thereby partially stopping the draught, when | an out-of-balance current of 75 amperes on eithergside of 


the bars at once commence burning at the tops. Arrange- | the system. m 
ments are being carried out to prevent this trouble. In addition to the information given in May, the 


There are two Worthington feed pumps, each capable of | following will be useful. The average price obtained from 
feeding two boilers when working at full capacity. А | private consumers, from May up to the present time, is 
Baker's oil extractor is inserted in the main exhaust pipe | practically 5d. per unit. Arc lamps for public lighting 


Switchboard, Town Station, Aldershot. 


before it reaches the condenser. The engine-house contains are charged at £16 per lamp per annum, lighted until one 
three Willans-Parker sets, each of 90-kw. capacity, which ` o'clock at night; and incandescent electric street-lighting 
deliver current to the outers of the three-wire system at is charged at £2. 15s. per lamp per annum, lighted until 
420 to 460 volts. The balancer and boosters are four | 2.50 a.m. At present only eight arc lampe are erected, in 
Parker machines, all coupled on the same shaft. This is | two series of four across 210 volte, with the “live 

placed close up in front of the switchboard platform. The switch leads of cach circuit brought back to the station, 
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Camp Electric Light Station, Aldershot. 


two boosters are for charging the two halves of the | апа the “town” ends of each circuit tapped on the 
battery, and arc driven by either or both of the balancer | neutral distributor. Eight more lamps are to be erected, 
armatures—the output of each is 40 amperes at from | aud this сап be done by converting each of the present 
10 to 100 volts, the ‘normal charging current being | circuits into a circuit of eight lamps, and tapping the 
30 amperes. Тһе output of each balancer armature is | “town” ends on to the opposite live distributors, and 
40 amperes at 210 volts, which is capable of dealing with ' disconnecting the neutral connections. All these lamps 
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are to be erected along the line of route of the present 
two circuits, so that it will be unnecessary to lay any 
extra cables for them. The house services are laid by the 
Council without charge to the consumers, and meter rents 
are not levied unless the annual bill for current used is 
lees than £5, when rents will be charged at 8s. per annum. 

The total cost of the installation per 8-c.p. lamp which 
the plant is capable of supplying at the same time, works 
out at £2. 10s. А loan of £20,000 was obtained for electric 
lighting purposes, to be repaid in 25 years. The contract 
amounted to: 


Boilers, condenser, ecouomiser, pumps, and pipework . . £3,992 0 0 
Engines and dynamos . . „590 0 0 
Balancer- booster, switchboard, and connections ......... 1,495 0 0 
PC))! 8 806 0 0 
Crane and spare parts . Е 424 0 0 
Mains, and eight arc lamptceoo; o . > 5,950 15 0 
Buildings and shaft [OVVVVꝛeiii . . . 5,615 0 0 

17,672 15 0 


The remainder of the £20,000 goes for contingencies, 
excavation for cables (which was a separate contract 
from the mains themselves), service connections, meters, 
indicators, etc. | 

The camp eleetric light station is not quite finished. 
The following information relating to it was given in the 

per : 

5 ALDERSHOT CAMP ELECTRIC LIGHTING. 

In the problem of supplying electricity for the require- 
ments of a military camp such as Aldershot, exceptionally 
exact data were available, and the shape of the load curve 
could be made out as a working basis. The system of 
distribution adopted was by direct current on a three-wire 
network, the pressure at lamp terminals being 200 volts. 
The camp was divided into 28 sub-divisions. 
number of points to be wired for, irrespective of the 
number of lamps рег point—many being three and five— 
is about 14,000. No particular system of wiring is adopted, 
but in soldiers’ quarters and buildings generally, where 
internal brickwork is merely whitewashed, the conduit 
system is used ; on plastered walls, where work is on the 
surface, the conductors are laid in casings; in many cases 


of long runs in roofs the wires are supported by porcelain |: 


cleats. Although it is proposed to earth the middle wire 
of the network, no difference is permitted in its insulation 
or protection in the wiring circuits ; each side of the three- 
wire system is treated as an individual installation at 
200 volts. All switches and single-pole fuses (if any) are 
placed on the outer conductor, which result is obtained 
by the use of red and black wires, the red being the outer 
in every case. Power circuits taken into buildings are 
kept distinct from lighting circuits, and are connected up 
to the outers, all motors being wound for 400 volts. 
There are at present installed motors aggregating 100 b. h. p., 
but this is likely to be considerably increased. The 
distribution network consists of two complete ring dis- 
tributors, one for Stanhope and one for Marlborough lines, 
each supplied by several feeders. These rings are each 
provided with a number of distributing points, at which 
are placed pillar boxes, a certain number of these being 
also feeder points; the branch distributors are connected 
with the pillar boxes, and are arranged so that each 
barracks may be separately metered and controlled. The 
mains are three-core or concentric cables insulated with 
paper, lead-covered, and laid solid in stoneware troughs. 
Where road crossings occur at places subjected to heavy 
traffic, the troughing is of cast iron with cast-iron covers. 
The street-lighting circuits are kept entirely separate from 
the remainder, and are provided for by single cables for 
the arc and twin cables for the incandescent lamps. The 
main road through the camp—viz., the Queen's-avenue— 
will be lighted by 52 arc lamps, the columns being each 
fitted with two incandescent lamps as an alternative ; the 
remainder of the roads will be lighted with incandescent 
lamps, two on each post. Service boxes on buildings are 
in the majority of cases on the outside walls; this is 
brought about largely by the general absence of cellars, 
by the requirements of the War Department as to switch 
control, which is conveniently arranged for by an external 
switch, and generally as a protection from fire. 

The steam generating plant consists of six water-tube 


The total 


boilers set in pairs in brickwork; their evaporative 
capacity is each 5,000lb. of water per hour, with feed water 
at 112deg. F., to a pressure of 160lb. per square inch. 
The feed pumps are in duplicate, each set consisting of a 
three-throw pump actuated by a multipolar motor, series 
wound, water being taken either from an overhead tank 
of 5,000 gallons capacity (into which the condensed water 
is returned) or from the cooling pond. The arrangement 
of the feed piping provides for a duplicate service either 
through the economiser or direct into the boilers. The 
economiser consists of two double’ sections, each of 192 
vertical tubes, and is arranged with a junction pipe so that 
both sections may be used singly or in parallel, or the 
sections may be placed in series with each other. There is 
no by-pass in the economiser chamber, but there is an 
entirely separate underground flue for use during repairs. 
The boilers are arranged for firing with coal by hand 
under natural draught. It is estimated that five boilers 
will deal with the load, and that one may therefore always 
be down for cleansing; consequently five bunkers are 
provided, each having a capacity of about 10 tons without 
stacking. In addition to the bunkers it is intended to 


Laying Mains from Camp Station, Aldershot. 


build a coal store of 500 tons capacity as a stand-by ; and 
a narrow-gauge railway laid in front of the boilers will 
be used for conveying purposes. Inside the boiler-house, 
near the entrance, the trucks pass over a weighbridge. 
The quantity of water pumped into the boilers is measured 
by passing through duplicate water-meters under pressure ; 
and the quantity of condensed water, equivalent to that 
used in the engines, by passing through a meter after 
leaving the hot-well. 

The clectrical generating plant consists of three sets 
of 250 kw. and one set of 100 kw. capacity ; the dynamos 
are bipolar, and the armatures direct driven by turbines. 
The 250-kw. sets generate at 400 to 450 volts, and are 
coupled direct to the outers of the network; the 100-kw. 
is & tandem set, with two dynamos, each generating at 
200 to 225 volts, the terminals being connected with the 
three-wire for acting as a steam balancer The main 
steam-pipes are in duplicate, and provide two distinct 
means cf supplying the separator columns connected 
with the turbines. These separator columns are fitted 
with automatic traps of the thermoscopic type, arranged 
for returning condensed water to the feed tank, and also 
with water gauges for hand working. Similar traps are 
fitted to the main steam-pipes on the boiler-house side, 


The exhaust steam is led through stop valves to a common 
exhaust pipe, running in a subway underneath the engine- 
room floor, and thence to the condensers, which are in 
duplieate, or through an automatic valve to atmosphere. 
Cireulating water for condensing purposes is brought by 
gravity from an adjacent cooling pond, and pumped back 
again by two centrifugal pumps. These form part of the 
duplieate motor-driven eombined pumps, which deal with 
the air and hot-water delivery and also the return 
from the hot- well to the feed tank referred to. The 
capacity of each combined pump with its condenser is the 
exhaust steam of one 250-kw. set at full load. The 
balancer booster consists of four bipolar machines coupled 
together, compensates for 100 amperes out of balance, 
and the booster will raise 375 amperes on each side of the 
three-wire system from 0-100 volts. The switchboard 
provides for three panels and one spare for the 250-kw. 
sets, one panel for the 100-kw. set, one for the balancer, 
and two (one positive and one negative) for the battery, 
12 feeder panels and two spare, two panels for combined 
pumps, two for feed pumps and economiser motors, and 
one for station lighting. The whole of the control of 
the electrical plant, except the feed pump and economiser 
motors, is from the switchboard. 

In the generating station the boiler-house is parallel 
with the engine-room, both being of similar dimensions— 
viz., longth, 65ft.; breadth, 46ft. 10in.; and height, 26ft. to 
the wall plate. Each is lighted from a skylight in the roof, 
glazed with Mellowes and Co.’s patent “Eclipse” glazing, 
and lin. rough plate glass; ventilating louvres run along 
the whole length, which, in the case of the engine-room, 
may be open or closed. In addition to the top lights, there 
are windows in the outer walls above the crane rail. The 
pump-room, 16ft. by 12ft., and stokers’ room adjoining, 
with tank over, and the economiser chamber, 35ft. by 
21ft. 7in., are on the south end of the boiler-house, while 
the offices, workshope, stores, and test-room are on the 
same end of the engine-room. At the north end of the 
engine-room is the condenser pit; this runs the full width 
of the engine-room, is 14ft. wide and 11ft. 6in. deep; it is 
approached by means of an iron staircase leading under 
the north end of the switchboard gallery, from which 
access is also obtained from a landing to the cable chamber, 
which runs under the remainder of the switchboard gallery. 
Behind the switchboard gallery, which runs lengthways in 
the engine-room, lies the accumulator house, forming an 
eastern wing, the dimensions of which are 43ft. біп. by 
43ft. The roof of the accumulator house is in two spans, 
each provided with a glazed skylight with fixed open 
louvres. Light and ventilation are also provided by 
windows round the walls, which are treated with Blundell’s 
petrifying liquid. The floor is paved with Candy's 32-panel 
buff vitrified paving bricks; a lead-lined sink of special 
design is provided for plate washing, whereby all sediment 
is retained for examination, etc., in a stoneware receiver. 
The 55 is paved with red Ruabon tiles, laid 
herring-bone pattern, the walls being glazed brick to a 
height of 13ft., above which the bricks are light buff. 
The glazed brickwork is in two eolours—Candy's French 
green for a height of 6ft., the remainder being white ; the 
edging of the machinery foundations is a glazed green 
bull-nosing to match. The front of the switchboard 
gallery is panelled with white centres upon which 
are mounted the station  wattmeters. А віх - ton 
travelling crane on rails, supported by wrought-iron 
stanchions, traverses the engine-house and condenser pit. 
Opening on to the galery are the offices of the engineer on 
watch, the passage leading to the remainder of the offices, 
and the test-room—from each of which, through plate- 

lass windows, the engine- room may be viewed. In the 

oiler-house, a cross gallery runs the whole length of the 
boilers, and gives access to the stop valves; the top of 
the economiser and the feed tank are also approached by 
the same means. Separate rooms, each fitted with a iava- 
tory and water-closet, are provided for engine-room and 
boiler-house staff, leading from their respective houses. 
The boiler-house is paved with blue Staffordshire bricks, 
the walls for a height of 6ft. being of the same material, 
the remainder of the walls, as well as the interior of the 
ecomemiser chamber, pump room, and mess-rooms, being 
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treated with petrifying liquid. The floors of the pu 
room and okers ig are also in blue Staffordshire 
bricks. The bunkers, which are on the outside of the 
boiler-house, are protected by a lean-to galvanised iron 
roof, and have raked bottoms and sides to facilitate 
handling the coal through the bunker doorways, which 
are shut by sliding iron doors, and communicate with the 
firing space in front of the boilers. Four separate sumps 
are provided for the boiler blow-off pipes, and are arranged 
so that it is impossible for steam during blowing-down 
operations to find its way into a boiler laid off for cleaning. 
Access to these sumps is made through manholes with 
locked covers, and each is provided with a 4in vent pipe 
to carry off any pressure caused when blowing down. The 
economiser blow-off is dealt with in a similar and separate 
sump. The arrangement of duplicate flues enables repairs 
to the economiser, which is placed in the main flue, or to 
the flues themselves, to take place at any time. Access is 
obtained at both ends by double seal iron doors, while at 
the chimney end is provided a double damper with vanes 
at right angles to each other, mounted on and actuated 
from outside by a vertical spindle, which can be loeked in 
one or other position, so that when one flue is open the 
other is shut. The sectional area of the main flue is 7ft. 
by Aft. бір. ; that of the reserve 6ft. 3in. by Aft, біп. 

The chimney shaft is 150ft. in height above ground 
level and 7ft. 4in. internal diameter at the top. It is lined 
to a height of 75ft. with firebricks, having an annular 
vantilated space between them and the chimney brick- 
work. This space is covered over at the top with pro- 
jecting York stones built into the outer brickwork,. which 
slightly overhangs it to prevent dirt, etc., falling into the 
cavity. This projection is a few inches above the firebrick 
lining, to allow for expansion. The foundations. are 
octagonal in shape, 31ft. across the flats and 7ft. thick, 
with an area of 800 square feet, upon which the brickwork 
commences. This octagonal shape is carried up to a height 
of 34ft. above the concrete and 25ft from the ground 
line, the last 3ft. consisting of eight granite blocks 
dowelled together and forming, with 3ft. of brick over 
sailing courses, a cornice from which starts the circular 

rtion of the shaft. The shaft is built in red wire-cut 

ricks of ordinary pattern, and, with the exception of the 
base, without a scaffold. It is surmounted by an orna- 
mental cap, the whole terminating in а massive cast-iron 
weathering ring in six sections, bolted together and rag 
bolted into the solid brickwork. The latter is 1 in 40, 
with a smooth taper outside; eyes for scaling ladders are 
fixed on the north side. The lightning conductor consists 
of a ring of copper carrying eight spikes; secured to the 
cast-iron weathering ring, and connected to an encircling 
ring at ground level by two copper tapes of 1jin. by 
Fein. section. Gunmetal holdfasts built into the briek- 
work give the necessary fixing for ihe tape, which 
is kinked in places to provide for expansion. The 
ring at the base is provided with two earth-plates, 
either of which may be disconnected for testing purposes. 
The object of the double tape is to secure a means 
of testing continuity. The shaft is calculated to with- 
stand a wind pressure of 56lb. per square foot, without 
reckoning the binding properties of the mortar. The total 
load on the foundations is 1,200 tons. The mortar used 
consisted of blue lias lime, 1 to 2. "The cooling pond lies 
a distance of 100 yards from the central station, on the 
opposite side of the road ; the supply of water is obtained 
from the roofs of buildings, supplemented by the water- 
mains. The dimensions are 200ft. by 100ft., with an 
average depth of 6ft. The water is drawn from the corner 
nearest the station through 15in. cast-iron spigot socket 
pipes, and returned at the opposite corner through pipes 
of the same dimensions. Valves placed in chambers 
constructed in the pond enable the supply to be cut off. 
The retaining walls are constructed of brickwork, sur- 
mounted by a blue brick coping, and backed up with earth ; 
the bottom js of concrete 6in. thick, laid in two layers, 
with a lining of Callender’s bitumen sheeting between to 
render it watertight ; this sheeting is also carried up the 
sides in the brickwork. The whole is rendered on the 
waterside with zin. Portland cement. The pond is 
surrounded by an unclimbable iron fence. The whole of 
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the work has been carried out by civil contractors, under | а 500-volt generator for driving the tram motors, and, being 


the direction of the Commanding Royal Engineer, South 
Aldershot. 

Mr. Arthur J. Mayne, A.M.I.E.E., is the chief electrical 
engineer on the civil staff for the scheme 


MANCHESTER MUNICIPAL SCHOOL OF 
TECHNOLOGY. 


The Prime Minister (Mr. A. J. Balfour) opened the new 
school of technology at Manchester on Wednesday. The 
construction and equipment of the building, at a cost of 
something like £300,000, have occupied seven years, and of 
that cost the ratepayers of Manchester have willingly 
borne a large share. Much, however, is due to local 
benefactions. The representatives (or legatees) of the late 
Sir Joseph Whitworth, who had the disposal of large funds 
for carrying out the benevolent intentions of the deceased 
baronet, helped the municipal scheme largely by facilitating 
the transfer of property vested in them to the Corpora- 
tion. In this way the Corporation were able to build, upon 
the foundation of what was then known as the Whitworth 
Institute (which had previously absorbed the old technical 
school and mechanics’ institute), the present noble 
building, which bears the title of the Muncipal School 
of Technology. It is one of the largest and handsomest 
buildings in Manchester, and there is probably no institu- 
tion in Europe—certainly none in this country—better 
equipped for its purpose in every department. The curri- 
culum includes courses in mechanical engineering, electrical 
engineering, and technical physics, municipal, and sanitary 
engineering, general technical chemistry, dyeing, metal- 
lurgy, etc 

The electrical department is splendidly equipped. It is 
located on four floors, the heavy machinery being installed 
in the basement, and a dark sub-basement is reserved for 
photometry, etc. There are four spacious laboratories for 
physics and electrotechnics, also research, high-tension, 
and standardising laboratories; two lecture theatres, well 
lighted and of large dimensions ; and separate laboratories 
for photometry and optical work, with experimental 
accumulator and cable-testing rooms. The present plant 
consists of four 100-kw. steam dynamos of various types, 
and one of Parsons 50-kw. steam turbo-dynamos. The 
motors installed are over 70 in number; they vary in size 
from h. p. to 200 h. p., and have all been produced by 
the best-known makers. А set of four machines by 
Kolben, of Prague, has been installed in the principal 
electrical engineering laboratory. These machines are 
controlled by a four-panel marble switchboard supplied by 
Messrs. Witting Bros., and they illustrate a central station 
with an alternating supply. The alternators are of the 
Inductor type, and the armatures are wound so as to give 
either one or two phase currents. The alternators are 
driven by two 220-volt motors. Each gives 10 kw. as a single- 
phase and 15 kw. as atwo-phase machine. There is also an 
Oerlikon three-phase alternator for 200 volts and 50 periods 
to give 20 kw., provided with an armature rotating in а 
four-pole field. It is directly coupled to a 400-volt motor 
provided with a Sturtevant starter, and driven from the 
city mains. The several machines are controlled by 
switchboards of Messrs. Dorman and Smith's manufacture. 
The truck of an electric tramcar occupies a pit in 
the centre of this room. It was made by the 
English Electric Manufacturing Company, Preston, 
and is furnished with two continuous-current motors 
of 25 h.p. The truck is mounted on friction wheels, 
and is coupled to a segmented flywheel, whose mass can 
be altered as may be desired. The framework of the 
car carries four galvanised iron tanks capable of holding 
10 tons of water, and the load can be varied in amount 
and position by means of inlet and outlet valves. There 
are also facilities for raising and lowering the car, and for 
rat fe protlems relating to efficiency and acceleration. 
On the left side of the room is a triple set of machines by 
the British Schuckert Company. The central one is coupled 
on either side to a machine with an output of 40 kw. That 
on the right hand, giving 600 amperes at 70 volts, is for 
electro-chemical “а 


other purposes; and that on the left is ! 


provided with slip-rings, is capable of being run as a single or 
three phase alternator. The three machines are controlled 
by a switchboard on the same side of the room. Near it 
is one by Dorman and Smith, connected with a battery of 
accumulators of the Chloride type, for experimental pur- 
poses. The current is capable of being i in steps 
of 10 volts up to 220 volts. Laboratory No. 2 has several 
machines of smaller size than those above described. 
There is a set of two 5-kw. rotary converters for trans- 
forming from three-phase to direct current, controlled by 
an Alioth Company's switchboard, and the plant is arranged 
to represent a distributive sub-station. [Experiments in 
synchronising and parallel running can be made. "There 
are also in this room four single-phase motors by the 
Langdon-Davies Co., the Oerlikon Company, Witting Bros., 
and Fuller-Wenstrom Company, arranged for brake and 
efficiency tests. Other motors by various firms, including 
Brown, Boveri, and Co. (Baden) and the Electrical Com- 
pany, are installed, together with transformers representing 
Scott’s system of conversion from three to two phase by the 
British Schuckert Company. 

Without going into further detail, mention may be made 
of a set of three machines supplied by Messrs. Bruce 
Peebles and Co., of Edinburgh, arranged for experimental 
work—these are connected by magnetic couplings—also 
machines for direct-current working by Messrs. Crompton 
and Co, of Chelmsford, and by Bergmanns, of Berlin, and 
a motor provided with reduction gearing by the Electrical 
Company. The machines are controlled by efficient switch- 
boards. It is not necessary to give full particulars of the 
remaining rooms, but everything is on the same complete 
scale. The cable-testing and photometry rooms are pro- 
vided with the newest and most perfect apparatus. There 
is a special laboratory devoted to research work, fitted with 
Prof. Schwartz’s arrangement of galvanometer test tables. 
Portable testing stands are used throughout the depart- 
ment. In the electrotechnical laboratory is a collection of 
meters of the best English and Continental types. The 
head of the department is Prof. Alfred Schwartz, A.K.C., 
A.M.I.C.E, and M. I. E. E., formerly of the electrical engi- 
neering department of the South-Western Polytechnie, 
Chelsea, who was appointed to his present post in J uly, 
1901. Prof. W. W Haldane Gee, B.Sc. (Lond.), A M. I. E. E., 
is second in command. 

The opening of the school by Mr. Balfour was a brilliant 
function. The Premier was accompanied by the Lord 
Mayor (the Earl of Derby) and a large body of the City 
Council and other citizens interested in the work of the 
school In his speech Mr. Balfour said no one could go over 
the building, observe its equipment, and study even in the 
most cursory manner the care which had been devoted to 
it without feeling that the Corporation of Manchester had 
set а great example worthy of the place they held in 
Lancashire and in the country. He drew attention to the 
change in the industrial conditions of the world, and also 
to the change indicated by the necessity for institutions 
of this character, from what he called the pro- 
scientific to the scientific stage of industry. There 
was always, of course, the closest connection between 
mechanical ingenuity and invention and the great 
growth of our industries, but the intimate correlation 
between the discoveries of the laboratory and the processes 
of the workshop were not always in existence. So it 
happened that in some branches of work we were behind 
our Continental neighbours, who had been in this respect 
more apt to learn than ourselves. He contrasted the 
practice of English and German firms. Anyone who set 
himself to study the equipment of a great industrial 
concern—electrical, chemical, or other—in Germany would 
find a proportion of scientifically-trained assistants, not 
merely in excess, but enormously in excess, of anything 
that was commonly thought necessary in this country. 
There was not the least use, he concluded, in turning out 
competent students unless employment was found for them 
by British manufacturers. 

The proceedings terminated with a vote of thanks to 
Mr. Balfour. In the evening there was a brilliant assembly 
at a conversazione in the new building, the physical, elec- 
trical, engineering, and other laboratories being thrown open. 
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ELECTRIC LIGHTING RETURNS—COMPANY v. 
| MUNICIPAL. 


The returns which have recently been issued by order 
of the House of Commons of the electric supply under- 
takings in the United Kingdom leave much to be desired. 
In the first place, they are only for the year 1900, and 
hence practically 12 months late in arriving. Again, the 
more important objection is that they are far from com- 
plete. It is exceedingly difficult to understand how it is 
that the Board of Trade cannot obtain for completing & 
statement of this kind the figures from nina reports 
which their own auditors have certified. This would seem 
be the case from the number of blanks which appear in 
the returns for both municipal and companies’ stations. 
The effect of these blanks is made worse, as the columns 
have in many instances been added up in spite of the 
omissions. The totals thus arrived at do not do credit to 
the department from which they are issued. 

At the present time, while the ill-effects on industries of 
municipal trading are being exaggerated in a series of 
articles in the Times, it is not out of place to investigate, 
as far as electrical undertakings are concerned, the actual 
performances of the local authorities as compared with 
companies in electric supply. Individual instances of mis- 
management, both in equipping stations and in working 
them, are to be found amongst bothcompany and municipal 


undertakers. Either side, therefore, can make out a саве. 


inst the other by dwelling on these individual instances 

of mismanagement, and by exaggerating them as certain of 
our eontemporaries habitually do whenever a municipality 
is in fault. The only fair means of comparison is obtained 
by adding up all the complete returns available for any one 
year, and analysing the average figures arrived at in this 
way. It is useless in making up these averages to include 
stations which have not yet been at work for a full 
year. These figures we have obtained by totalling the 
returns as certified by the Board of 'Trade auditors 
from over 160 electric supply stations, of which the 
larger proportion are owned by local authorities. It 
did not seem to us to be right to include the London 
companies in the average of all those within the United 
Kingdom, because these companies established their works 
before the electric lighting and distributing systems had 
been fully investigated. They had, therefore, to do а great 
amount of pioneering work, and have since had to discard 
lant which has become out-of-date and uneconomical. In 
eeping the returns from these London companies by them- 
selves, we have also divided out those from the local autho- 
rities within the London area. These figures are given side 
by side in Table I. А perusal of the average figures in the 


TABLE I.—Aggregate Returns of the Metropolitan Electric Under- 
takings from Last Year's Returns. 


Local 


— ies. S 
Companies authorities. 


Total capital outlay ........................... £9,299,000 | £1,448,000 
Total revenue .................................... 1,234,000 205,600 
Total cost, excluding capital charges ..... 678,900 156,800 
Units sold per annum . 62,985,000 | 13,755,000 
Total capacity of plant (kilowatts) ) 80, 15, 
Average capital expenditure per kilowatt 
, Ош акын £115 £96°5 

Average price per unit sold .................. 472d. 35°58 
Average cost per unit sold ..................... 2:59d. 2 88 
Gross profit as percentage of outlay......... 5:98 4°75 
Unita sold per kilowatt of plant installed 780 917 


Companies spent 19°2 per cent. more on plant, charged 32 per 
cent. more per unit, and costs were 8:8 per cent. more. 


table will show that in London the companies have spent 
19:2 per cent. more per kilowatt installed for plant and 
mains than the local authorities. The cause for this is 
largely that the companies commenced operations 
earlier. The other figures indicate that these companies 
now charge 32 per cent. more on the average for the units 
sold, and that these units actually cost them almost 
9 per cent. more than they do the local authorities. 
The last row of figures in the table gives the average 
mumber of units sold per annum for every kilowatt of 


plant installed in the stations. Here again the local 
authorities score, as they are able to sell 917 units as 
against the companies 780 units. This shows that these 
local authorities stations have the better load factor. One 
of our contemporaries devoted to the gas interests would 
explain this by saying the improved load factor was due 
to the street-lighting, and to a certain extent it is true 
that more electric street-lighting is done from the works 
of the corporations than from those owned by companies. 
It is equally true to say that this is quite explicable on the 
ground of cost. The other and more important reason for 
the better output per kilowatt installed is that the municipal 
station engineers have done more than the companies’ 
engineers to encourage motor loads. The lower capital 
expenditure of these municipal stations enables а lower 
price to be charged, which would mean a loss to the 
undertakings in companies’ hands. In Table II. will be 


TaBLE II. — Aggregate Returns of Provincial Electric Lighting 
Undertakings from Last Yearly Returns available. 


Local 


g Companies. authorities. 


C 22, 955. 000 O13, 404, 570 


Total capital outlay 


Total revenue .................................... ,000 ,561, 
Total cost, excluding capital charges ...... 154,200 ; 
Units sold per annum 15,760,000 | 119,224,000 
Total capacity of plant (kilowatts) )) ; 171,600 
Average capital expenditure per kilowatt 

installed c £98:5 £78'5 
Average price per unit sold .................. 4:454 5154. 
Average cost per unit sold 2:544. 1°76d. 
Gross profit as percentage of outlay......... 4°65 5:18 
Units sold per kilowatt of plant installed. 524 695 


Companies spent 25:5 per cent. more on plant, charged 41:4 per 
cent. more per unit, and costs were 55:6 per cent. more. 


found similar figures for those provincial electric lighting 
stations of which complete returns have reached um. 
Exactly the same arrangement is followed in the arrange 
ment of this table as was adopted in Table I. In this 
case, however, the largest total figures are for those stations 
owned by local authorities. The figures as analysed showed 
that as far as electric supply is concerned, private enter 

rise has not been able to compete witb municipal trading. 

or instance, the companies in the provinces have had to 
pay from some cause or other 254 per cent. more per kilo- 
watt of plant than the municipal undertakers. How much 
of this 25 per cent. is watered capital it would be difficult 
to ascertain, but the figures clearly indicate that our elec- 
trical contractors will carry out work for a corporation at 
lower rates than they will for privately owned companies, 
or for companies working under the Limited Liability Acts. 
Although there has not been much company promoting in 
electric lighting undertakingsin recent years, contractors have 
frequently bad to do work for which they have been partly 
paid in cash and partly in shares, and this fact accounts for 
the increased rates charged. When it comes to the average 
price obtained per unit sold, it will be seen that the com- 
panies get no less than 41:4 per cent. more than the local 
authorities. This is exceedingly good, from the municipal 
consumers’ point of view. hat is more important, from 
economical considerations, is that it actually costs the com- 
pany 556 per cent. more to produce each unit they sell 
than it does the local authorities. The figures as to the 
output each year per unit of plant installed show that here 
again the local authorities have а better load factor, but 
the figures are not so good as those for the London area. 
The difference between the company and municipal returns 
are without doubt partly accounted for by the fact that 
the corporations supply a considerable number of tram- 
ways with electrical energy. This is obviously not the only 
cause, because the motor users have also been encouraged, 
and even then the number of units sold per kilowatt of plant 
per annum is less than that for the London undertakers, who 
have no tramways. The only conclusion, however distaste- 
ful to the opponent of municipal trading, is that the municipal 
electrical engineers and. the electric lighting committees 
throughout the provinces manage their undertakings better 
than the electric lighting companies do. The returns 
clearly show that, in spite of the disadvantages of a com- 
mittee of councillors who are not chosen in consequence of 
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any expert knowledge of electrical engineering, such com-| in this very lamentable state of affairs, and are more 


mittees, aided by the begt expert advice, are able to equip 
stations more cheaply and to run them more economically 
than the experts usually found on companies’ directorates. 
There is one other point of difference between corpora- 
tions and companies as far as their financial arrangements 
are concerned, to which endless references are made in the 
daily Press. This is the different way in which they are 
capitalised. A company presumably gets its capital from 
the public, and returns to the public dividends when it 
is able. The municipality obtains its money on loan 
under Government regulations which enforce a regular 
annual interest and repayment of capital, for which 
the rates are a security. This repayment of loan is 
а compulsory depreciation fund, which will wipe off 
the capital spent at the end of the period of the loans, 
which varies from 30 to 40 years. As a rule, the annual 
sum for interest and repayment varies between 54 and 
6 per cent. It will be seen from Table П. that the average 
gross profits of the provincial electric light undertakin 
in the hands of local authorities is 5°18 per cent. ў 
follows, therefore, that the balance between this and the 
annual repayment has to he made up out of the rates. 
he average percentage would have heen considerahly 
higher were it not for the fact that the large electric 
lighting undertakings do not attempt to make profits in 
ald of the rates. Instead of this, they reduce their charges 
to keep their profits practically equal to their capital 
charges, after allowing for a small reserve. It is urged hy the 
writer of the Times articles and others that the annual repay- 
ment of loan is insufficient as а depreciation fund, and hence 
that with time these undertakings will become insolvent. 
If this is so (we deny it), then the companies must be in a 
very bad way financially. Their average gross profit in 
the provinces is now only 4:65 per cent. of their capital 
outlay. Out of this they are distributing dividends in 
spite of the fact that their period of life is limited, and 
that at the end of the expiration of their orders their 
undertakings can be purchased at considerably less than 
the eapital cost. It would serve no useful purpose to 
elaborate this point, as the one which we wish to bring 
out is that so often lost sight of in such discussions— 
i. e., that the balance-sheet alone is not the true indication 
of the work done by any undertaker. If the policy of the 
local authorities owning electric supply undertakings is 
to earn large profits, they could easily do во by slightly 
inereasing their eharges. They prefer instead to supply 
electrieal energy at cheap rates with enormous monetary 
savings to their consumers. For instance, if the local 
authorities had charged the average rates the companies 
did in the provinces last year, they would have received 
an additional income of about £650,000 for the same 
output. Obviously this large increase would not be 
possible, as to raise the price would reduce the con- 
sumption, but the figure shows what large sums are 
involved in the difference between company and municipal 
management with electric lighting шегу: 
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THE SMOKELESS COMBUSTION OF BITUMINOUS 
FUELS.* 
BY W. Н. BOOTH, M. AM. SOC. C. E. 


Engineers are taught at college that combustion can 
only take place in the presence of a sufficient supply of 
oxygen at a sufficiently high temperature. An ordinary 
classroom experiment, is to surround a candle flame with a 
coil of wire which abstracts heat so rapidly from the 
flame as to cause combustion to cease, and the flame is 
extinguished. This experiment contains the whole secret 
of combustion. When engineers go out into the world, 
they find that the burning of coal and generation of steam 
are carried out upon lines which are quite opposed to the 
principles they were taught at college, and more upon the 
lines of the refrigerated candle flame experiment. They 
become aware that the daily practice of steam raising, 
while ро to theory, is very far from good, and they 
are told that it is not possible to burn bituminous fuel 
except with evolution of smoke. Most engineers acquiesce 


Н l'aper read at the Belfast meeting of the British Association. 


inclined to do so because, where teachers of engineering 
have been responsible for boiler arrangements, they are 
unable to find that these present any differences from the 
common herd. The modern steam-boiler is, in fact, quite 
as primitive as a common pan set directly upon а бге to- 
boil. An African savage, with a gourd as his pot, places 
this to boil just as scientifically as do our professors of 
engineering place boilers. The modern boilermaker merely 
sells boilers. The consulting engineer, who ought to order 
their setting, accepts the methods of the savage, the 
impossibility of which, in respect of good results, he has 
taught, or has been taught at college, but has not 
comprehended. 

There are certain fuels which burn in situ. No flame is 
produced. They waste away when exposed to air, and the 
wasting surface becomes brilliantly incandescent. Such 
fuels are wood, charcoal, coke, or anthracite coal. Because 
of this peculiar manner of combustion such fuels may be 
burned directly below heat-absorbing surfaces, and com- 
bustion will be very perfect ; but even with fuels of this 
description a certain mingling into one stream of all the 
products of a fire may be of advantage, because such a fire 
may be of uneven thickness, and in places may admit too 
much air that will serve to burn the carbonic oxide that 
has been formed where the fire is too thick. In other 
forms of fuel, known as the bituminous and semi-bituminous 
coals, which contain hydrocarbons, the problem of industrial 
combustion is more difficult. In the first place, a bitu- 
“minous coal passes through two distinct processes when 
burning—first, the hydrocarbons, which are volatile, are 
distilled off by the heat of the bed of partially consumed 
fuel into which the fresh coal is thrown. The hydrocarbon 
gases will burn with a flame of greater or less strength if 
raised to a sufficient temperature with a suitable amount of 
oxygen. While they are being distilled they absorb so 
much heat that the solid carbon, from out of which they 
are driven by the heat, does not itself ignite. Ite tempera- 
ture is kept too, low for combustion. When the hydro- 
carbons have been evaporated the solid carbon begins to 
acquire heat from its position on the hot fire below, and 
soon it acquires the temperature of combustion and begins 
to combine with the oxygen passing by, and to glow with 
its own ineandescence. Its future behaviour is simply that 
on the solid carbons first named. 

Engineers are more concerned with the behayiour of the 
hydrocarbons. These, as explained, burn with a flame of 
greater or less length according to character and tem- 
perature. Thus certain Welsh coals of a so-called smokeless 
variety burn with a short flame. This flame is short 
because the hydrocarbons, whose combustion causes the 
flame, are burned in a short space. Hence it is that, even 
when the boiler is placed near to the fire surface, these 
coals will often burn without smoke. The long flaming 
bituminous coals give off hydrocarbons, either of such large 
volume or peculiar constitution that they require much 
greater space in which to complete their combustion. It 
is essential that this space should be of such a nature as to 
its surroundings, that the temperature of the burning gases 
shall be kept sufficient to ensure continuous and perfect 
combustion. If this be not done, the hydrogen may, 
perhaps, burn, but the carbonaceous particles will not burn, 
but will be separated out in the flocculent form as soot. It 
seems probable that the worse the condition, the longer 
will be flame up to a certain point; that is to say, if the 
cooling effect is moderate, so as not to extinguish the flame 
altogether, this may continue many feet, but if the cooling 
is rapid, as when the gases are sent directly from the 
furnace between cold-water tubes, the flame will be at once 
extinguished. Where the furnace is entirely of a non-heat- 
abaorbing nature, the combustion will be rapid and the flame 
will be reduced in length. If the process of combustion of 
bituminous fuel be analysed, some idea may be formed of 
what really oceure. When carbon is burned to its first 
oxide it develops 4,415 British thermal units per pound. 
When to its second oxide it develops a total of 14,647 units, 
ог 10,252 units more. The difference is 10,252 — 4,415 

— 5,817 units, and it is. usual to look upon this as the 
latent heat of evaporation of carbon. This is not known 
to be true, the opinion of Berthelot being that the latent 
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heat is some further amount, which he terms c. The com- 
monly aecepied figure of 5,817 is at least less than the 
truth, and may be used in the present paper. 

In а piece of bituminous fuel the whole of its con- 
stituents are solid. There is solid hydrogen as well as 
solid carbon in the hydrocarbon gases which are distilled 
from the coal. Before these solid substances can become 
gaseous they must be supplied with the latent heat neces- 
sary to vaporise them. The chief heat absorber will be 
the carbon. Of each pound of coal in a furnace, let a 
sample be assumed containing 50 per cent. of fixed carbon 
and 33% per cent. of volatile carbon, the remainder being 
hydrogen, oxygen, and nitrogen. Neglecting everything 
but the carbon, it is obvious that the heat generated from 


the fixed carbon will be 7,324, or 190 of 14,647 thermal 
units. To vaporise, the volatile carbon will require 1,939 
thermal units, or 334 per cent. of 5,817 as a minimum. 
The net quantity available at the grate is thus only 
5,585 British thermal units, and this amount is all there 
is to produce the temperature of the furnace products. 
This will give barely a third of the temperature given by 
solid earbon, and even this is subject to some reduction on 
account of the vaporisation of the hydrogen and other 
gases from the solid. Generally with bituminous fuel 
about half the fuel burns at the grate and half is 
volatilised, and the heat available per pound of products 
is one-half available to give temperature and one-half 
absorbed in volatilisation. If, therefore, the volatilised 
portions eould be removed without combustion the net 
heat would be very small. But where the volatile portions 
are finally burned the total heat of the fuel is finally 
secured, but considerable space is necessary. It seems 
probable that per pound of fuel about one-fourth only of 
the total heat capacity is secured at the grate and the 
remaining three-fourths along the total path of combustion, 
and this path must not be cooled below the temperature 
proper to combustion, or there will be smoke and loss. 

If the various boiler settings adopted in practice be 
examined, it will be found that very scant attention has 
been paid to the question of the continued combustion of 
the bituminous fuels beyond the grate. Internally-fired 
boilers are well arranged as regards the form of furnace 
and the direction of flow of the gases over the length of 
the fire. Mixture of the gases is well provided for, and 


space is provided for their continued combustion beyond- 


the bridge, but the arch of the furnace is water cooled, 
and the internally-fired boiler is thereby brought down 
from an easy smokelessness to a critical position of being 
smokeless or the reverse, necording as the condition of the 
draught and the fire may decide. Asthough to render the 
critical position one of certain smokiness, boilermakers 
have ne persisted in placing water-pipes across the flue 
tubes. These baffle and extinguish the flames, and have 
never yet been shown to have a good effect even on evapo- 
ration. As a fact, they are worse than useless in this 
respect, and an incentive to smoke production, their evil 
effect being well seen by comparing the condition of the 
flues in Lancashire boilers with and without these useless 
encumbrances 

There is considerable difficulty in lining the furnace of 
a Lancashire or other internally-fired boiler with firebrick 
so that the water-cooling effect may be prevented, because 
the lining would so much reduce the furnace diameter. 
This, however, should prove successful. In the ordinary 
setting of the water-tube boiler is seen the absolute apathy 
of engineers and their neglect of sound principles. The 
simple form of water-tube boiler, consisting of a number 
of inclined tubes, is set directly over the firegrate. From 
every square inch of the grate surface the gases of com- 
bustion rise vertically upwards, proceed at once between 
the tubes, and combustion is promptly extinguished. Here, 
even if given draught and a sufficient total air supply, 
smoke is inevitable. First, there is no general sweeping 
action of the gases over the whole grate area, and there 
can be no mixing of volumes containing too much air 
with volumes containing too little. This is the fault of 
all boiler furnaces where the gases rise vertically from the 
grate. In the short distance from grate to water-tubes 
even a short flaming Welsh coal will not always sufficiently 
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complete its combustion as not to smoke, for so soon as 
the gases enter between the tubes they are practically 
extinguished, and soot is formed. Belleville tried to 
agitate the products of combustion by forcing in jets of 
air to mix everything up in the small space of the furnace, 
but this expedient was very partially successful, as might 
be expected, and though best Welsh may be burned at 
moderate rates of combastion with little smoke, an ordinary 
bituminous coal cannot. Yet the ordinary water-tube 
boiler lends itself exceedingly well to a smokeless setting. 
In the first place, the grate requires to be arched over with 
a firebrick arch occupying the place of the lower row of 
tubes. The boiler itself requires to be raised about 4ft. 
higher than the usual position, and the gaseous products 
of the furnace having been compelled to sweep over the 
length of the fire, are turned back under a second arch 
which springs forward from the back wall of the furnace 
and a large combustion chamber is thus formed, entirely 
surrounded by firebrick lining, whence the now perfectly 
burned gases escape to the water-tubes. Admission of air 
above the fire appears to be essential, as was pointed out 
by Wye Williams years ago. Thus the water-tube boiler, 
hopelessly smoky in its usually accepted form, can more 
easily be made certainly smokeless than can the usual 
forms of internally-fired boilers. 

The usual form of water-tube boiler and its setting, so 
blindly adopted by electrical engineers, had its origin in 
the anthracite-burning localities of the United States. 
Pennsylvania anthracite is so entirely carbon that it will 
produce no smoke under any conditions. In another form 
of American water-tube boiler, which is an outcome of 
more westerly or soft coal areas, the setting is different, 
and involves more or less fully the conditions above 
described as necessary. This shows the influence of 
environment, while the failure here of the anthracite mode 
of boiler setting again points to the absurdity of attempt- 
ing to employ American methods outside America without 
proper consideration of the facts involved. The smoke 
nuisance from water-tube boilers has been so great that 
the fault has been laid on the principle of water-tubes, 
whereas it is simply a fault of improper brick settings. 
The small-tube boiler may be similarly considered. Here 
again is ordinarily found a large firegrate, from which the 
gases rise directly amongst the tubes. The furnace is 
approximately triangular in cross-section, the grate form- 
ing the base and the two sides being formed by the sloping 
walls of cold-water tubes. Such a boiler must inevitably 
produce smoke, for there is no mixture of gases and no 
attempt to conserve temperature to the period of total 
combustion. In the boiler of Mr. Jas. Weir, without any 
increase in the breadth of the boiler at the ordinarily 
widest part—the grate level—the tubes have been diffe- 
rently spread so as to form the usual triangular furnaee by 
means of a single row of tubes only, and between this wall 
of tubes and the main body of tubes space is formed to 
give a fairly commodious combustion chamber. Both the 
walls of single tubes and the first rows of the main body 
of tubes are enveloped in fireclay blocks, in order that the 
boundaries of both furnace and combustion chamber shall 
be of non-heat-absorbing material. The gases which rise 
from the furnace have to pass over the top edge of the 
furnace wall in order to enter the combustion chamber in 
which their flow is downward, so that they may escape 
among the tubes by passing below the edge of the second 
fire block wall. The products of combustion are then 
doubled back on themselves in entering the combustion 
chamber, and a mixing action is secured similar to that in 
the long furnace of the internally-fired boiler, and the 
correctness of this principle is demonstrated by the smoke- 
lessness of the Weir boiler, and it is very interesting to 
watch through the sight holes provided for the purpose the 
clearing effect of the above fire air admission. 

Smoke represents loss of fuel, but in the ordinary boiler 
furnace its prevention can only be secured by the employ- 
ment of so great an excess of air that loss ensues, and 
usually the best results are obtained from a boiler when 
smoke is allowed. As just stated, one reason is the more 
moderate supply of air. With a refractory lined furnace a 
high temperature is secured, and the flame of bituminous 
coal is shortened, so that even the long flaming coals 
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appear to complete their combustion within a few feet of 
the fire. Such coal as the best Welsh “smokeless” have 
naturally so short a flame that they burn off within a ve 
short distance of the fire, thereby securing that hig 
temperature which is essential to keep a flame short. Thus, 
the shorter the flame from a coal, and the easier it is to 
keep the flame short. Where a bituminous coal is seen to 
produce flames extending 60ft. or 80ft. round the flues of 
a Lancashire boiler, this must not be taken to indicate the 
5 of smokelessly burning such coals in a proper 
furnace and combustion chamber of comparatively short 
length. The very long flame simply indicates that the 
couling effect of the boiler plates has served to prolong the 
flames, but has not been sufficient to cool them to the point 
of extinction. The prolonged combustion implies slow com- 
bustion. Higher temperature would shorten the period of 
combustion. 

The general correctness of the principles enunciated are 
exemplified in the locomotive. ‘Though surrounded with 
cold plates, the sharp draught of the locomotive boiler 
causes the production of a high firebox temperature, but 
the gases from the grate р во directly into the cold 
tubes that the locomotive form of furnace i$ & very smoky 
one. But an arch of firebrick is thrown across the box 
from side to side, springing from the tube plate below 
the lowest tubes, and compelling all the products from 
the grate to travel round the higher edge of the arch, 
meeting a stream of fresh air entering at the door and 
completing combustion in the upper half of the firebox. 
The path to the cold tubes has been greatly lengthened 
by the arch, and the gases have been made to travel 
together and mix with air, and the result is more perfect 
combustion, and a well-managed locomotive does not emoke 
when running under draught. Though for years all this 
evidence has been before engineers, it has apparently had 
no effect with the boiler arrangements of almost all modern 
power stations. First, the badly set boiler is laid down, 
then follows the period of smoke and fines, and the aid of 
mechanical stokers, of steam blowers, and other palliatives 
is sought in mitigation of the evil. Some of these things 
introduce other evils, notably loss of economy, as noted 
above. Others, as mechanical stokers, which might be 
very successful under properly set boilers, fail under badly 
set boilers, and gain a bad reputation undeservedly. 

The whole trouble is, of course, in faulty initial design. 


The one object of modern practice seems to be the crowd-. 


ing of heating surface closely upon the fire, to the entire 
neglect of the production of the heat it is sought to utilise. 
If the many unsuccessful attempts to prevent smoke when 
burning bituminous coal be examined, it will be found that 
they fail on the point of temperature. Air admission and 
the mixture of the furnace gases has been frequently tried, 
but has failed wholly or partially because of lack of tempera- 
ture. Forced draught has more or less remedied many 
cases, because it has helped to create more heat per unit of 
furnace volume. Masses of incandescent brick have effected 
partial remedy, because they have assisted to transfer heat 
from periods of ample temperature to periods of insufficient 
temperature.  Mixture of the gases to be burned with 
air, & sufficient temperature, and an unimpeded space for 
combustion to complete iteelf, appear to be the essentials. 
The first is neglected where the gases rise vertically 
from the grate, thongh the error can be subsequently 
rectified. The second can only be secured by keeping the 
burning gas from contact with heat-absorbing surface for a 
sufficient time to enable combustion to become sufficiently 
complete. The third is what is neglected in all cases 
where heat-absorbing surface is brought too near the grate, 
and is exemplified in the cross tubes of the Lancashire 
boiler, the fire-tubes of the locomotive when the brick arch 
is absent and the water-tubes of all the improperly set 
water-tube boilers. The efficiency of heat-absorbing surface 
is very great. A bank of water-tubes having an area 
27 times that of the firegrate will absorb the heat from a 
brilliant fire of smokeless Welsh coal burn at the rate of 
40lb. per square foot of grate per hour and send the waste 
gases away at 600deg. F.; if the circulation of water in the 
tubes is good and rapid, the temperature of the fire being 
2,500deg. F., there is no necessity to be in а hurry to 
crowd heat-absorbing surface upon the fire. 


It is better to attend to heat production and perfect 
combustion. This secured, the heat-absorbing surface will 
remain clean and do its duty. Unless such conditions are 
fulfilled, the smokeless combustion of bituminous coal 
cannot be economically and certainly carried out. With 
these conditions fulfilled, smokelessness is certain Bitu- 
minous fuel has a higher calorific capacity than anthracite 
where the proportion of ash is alike, and it will give a 
calorific effect just in proportion to its composition, but 
on account of the heat absorption of its volatile half the 
grate or actual solid fire temperature may be less than half 
that given by anthracite, while the locus of heat produc- 
tion will be extended to the length of the flame. In fine, 
there is nothing in smoke prevention that justifies the 
frequent assertion of its impossibility, and it is lamentable 
that at this late hour engineers and teachers of engineers 
should stultify their teaching by practising the opposite 
from what they teach or are taught, in disregard of the 
obvious scientific principles that underlie the processes of 
combustion. | 

It is distinctly a misfortune that through business 
aptitude and the capacity to effect sales, the most successful 
water-tube boilers have been of American origin. It 
originated in the hard coal district of the United States. 
This hard coal is a pure anthracite that will not, cannot, 
smoke under any conditions. The water-tube boiler intro- 
duced from America was an outcome of this hard smokeless 
coal, and has been set to work in this country to burn 
bituminous fuels with no variation in the setting or surround- 
ing brickwork, and with a callous indifference to the 
fuliginous effects of such futile arrangements, that might be 
perhaps excused in a mere dollar-hunting American possessed 
of no consideration for this country beyond the dollars 
he could make out of it. But the list of engineers who 
have swallowed the American system whole includes, or 
has included, presidents and past-presidents of supposed 
learned societies and professors of engineering, who must 
surely have known better than they worked The wacter- 
tube boiler is not necessarily a smoky boiler, even if ite 
present form did originate in the anthracite zone. It can 
be set smokelessly even with less trouble than most other 
forms of boilers, and the reason why it has been so arran 
as to foul the atmosphere is indefensible carelessness and a 
neglect of the plainest teachings of chemistry and physics. 
Smoke production, in short, is the outeome of methods 
of combustion from which nothing except smoke can be 
expected. Steam-boilers are, in fact, arranged very much 
on the lines of the lampblack factory. Perfect combustion 
can as easily be secured by following lines that are correct. 


LEAVES FROM A TESTING ENGINEER'S NOTEBOOK. 
BY FRED. W. DAVIES. 


(Continued from page 518.) 


Armature Windings.—Perhaps the most prolific source of 
trouble in a continuous-current machine ig the armature 
winding. Probably there is no fault in such a machine 
which at first sight appears so obscure, and yet is so easily 
discovered to one conversant with armature action and 
reaction, as & fault in the armature winding. The com- 
plications which may occur are numerous, and it were 
futile to attempt to deal with all the possible cases. How- 
ever, a record of a few of the faults which have come 
within the cognisance of the writer may be of interest. 

A shunt-wound bipolar dynamo of low voltage, having 
a wire-wound armature of the drum type, afforded an 
interesting example of what may occur through carelessness 
in the winding shop. On testing the machine preparatory 
to its being sent out of the works it was found that it 
would not work at all as a dynamo; and when run asa 
motor the brushes sparked badly, and the machine required 
an abnormally large current to run it light —so much so that 
it was considered unwise to run it for many minutes. On 
examination it was found that the mica was badly burned 
between two of the bars of the commutator. This, as will 
hereinafter be dealt with, seemed to indicate that there 
was either a broken coil or a break in one of the connec- 
tions from the coils to the commutator bars. An alter- 
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native hypothesis was that one of the coils, instead of 
having its ends connected to two adjacent bars of the 
commutator as they should have been, was “short-circuited” 
in itself (and the circuit through the armature broken in 
consequence) by having its ends connected to the same 
commutator bar, the rest of the coils on the armature being 
connected ap in regular rotation as usual. In order to 
find out with certainty which hypothesis was correct, the 
brush leads were reversed and the machine run as a motor 
in the opposite direction for a few minutes. Now, had the 
trouble been due to a break in the winding, it is obvious 
that ea the direction of rotation would not alter the 
location of the break, and the same piece of mica would 
have been burned—only more deeply—as before. If, 
on the other hand, one of the coils on the armature was 
* short-circuited " in itself, as appeared likely, then the 
interruption in the current would occur as the commutator 
bar to which that coil was connected left the brush; 
and as it would come under the brush from the opposite 
side when running in the opposite direction, the miea plate 
on the other side of the bar would be burned. It should 
be pointed out here that the machine was not run for a 
sufficiently long period for a “short-circuited” coil to 
show itself by heating. The machine was aocordingly run 

in for a short time. On stopping it and again examining 
the commutator, it was found that a plate of mica adjacent 
to the one previously damaged was burned, thus proving 
that а coil was “ short-circuited " by having both its ends 
connected to the commutator bar between these two mica 
plates. The armature was disconnected from the commu- 
tator and tested, and it was soon placed beyond all doubt 
that this was the cause of the trouble. 

An interesting case was that of a small motor-generator 
fed with 200 volts on the primary, and giving 100 amperes 
at 75 volts on the secondary, when running at а speed of 
750 revolutions per minute. The armatures of both the 
machines were of the plain drum type, running in bipolar 
fields of the inverted horseshoe type. This machine first 
aroused suspicion when on the test-bed, by the abnormally 
large current required to run it light and by the undue 
heating of the primary armature. The first thing that 
was done was to run the primary armature with the 
field et separately excited and the brushes raised 
from the commutator. It still heated, and it 
was noticed that a bunch of keys held near to it 
whilst running throbbed еы . This sufficed to 
prove that something was ically wrong with it— 
possibly а few “short-circuited " coils. In order to ascer- 
tain definitely whether this was во, and also in order to 
locate such **short-cireuits," the commutator was taken off 
and tested for insulation between the bare, and each coil of 
the armature was tested for insulation from the core and 
from each of the other coils. Strangely enough, both the 
commutator and the armature came out all right in the test. 
In order to test whother the trouble was traceable to the 
соге (a very unlikely event, by the way), the armature was 
replaced in the machine without the commutator, and with 
the ends of its coils disconnected from one another, and 
run with its field magnet separately excited, as before. 
That the core was not at fault was evidenced by the fact 
that it now ran quite coolly, and without affecting a bunch 
of keys held near to it. A not improbable hypothesis, 
suggested by the previous tests, was that the trouble was 
due to currents circulating in the whole of the armature 
winding, due to the winding being out of balance electri- 
cally. In order to test this 5 the commutator 
was again placed in position and the armature connected up, 
with the exception of the two wires from one of the commu- 
tator bars, which were left loose Two separate bands of 
tinned steel wire were then put on the commutator, but 
insulated therefrom with slips of mica. To each of these 
bands one of the above-mentioned wires was connected. 
The armature was now run with its field magnet separately 
excited, and two brushes, which were connected to a volt- 
meter, were held on the two bands on the commutator, 
when it was noticed that the voltage between the 
two bands was about 10 volts. When these two brushes 
were connected together all the old symptoms 
(heating of the armature, vibration of the field, 
etc.) again manifested themselves, whilst when the 


brushes were taken off the bands they ceased altogether. 
This proved most clearly that the trouble was due to the 
armature being out of balise olectrically. This want of 

са was due to an unsymmetrical winding of the 
armature—that is, unsymmetrical as far as the end- 
windings were concerned—in conjunction with an exces- 
sive stray field at the ends of the armature, due to the 
armature being rather too short for the field et. 
The method of winding the armature, it should be 
mentioned, was that every alternate coil was wound in 
rotation, this being done until all the coils were wound. 
This is a simple and common method of winding, but one 
that is not to be recommended. Preferably, an armaturo 
should be former-wound. Failing this, it may be wound 
either with a “symmetrical” hand-winding, or else coils 
which are to be connected to opposite bars of the 
commutator should be wound at the same time, so as to 
ensure their projecting to an equal distance at the ends, 
and consequently being in electrical ce. 

On one occasion a two-pole dynamo with a toothed 
drum armature gave trouble by sparking at the brushes. 
It ran woll when on the bait bod, and appeared to be 
satisfactory in all respects. However, after it had been at 
work for some little time, every alternate bar on the 
commutator began to show signs of burning, and flats 
began to develop on them. This phenomenon was due to 
the way in which the armature was wound. Half of the 
coils on the armature consisted of one turn each, and the 
other half had two turns each. Thus, taking the coils in 
rotation round the armature, the coils wero composed of 
alternately one and two turns each. This was probably 
done in order that a stock pattern of armature stampings 
might be used, for the armature being a toothed one, 
it was necessary that the number of coils on it 
should be somo multiple of the number of teeth. Such a 
departure from recognised practice is sometimes resorted 
to in order to facilitate the manufacture; but it is to be 
deprecated. In the case under consideration, the fault 
was only remedied by remaking the armature and wind- 
ing it in such a way that all the coils had the same number 
of turns—namely, one turn per coil It may be men- 
tioned, ineidentally, that in designing a machine it is 
always well to avoid having an unequal number of turns 
in the armature coils. It is, however, permissible for a 
number of symmetrically-placed coils to be wound with 
fewer turns per coil than the rest, providing they do not 
vary from the other coils by more than 10 per cent. 

Annoyance is sometimes caused by the bands on arma- 
tures giving way. This can be avoided by the simple 
expedient of putting, in place of each band, two narrow 
bands, each of half the usual width. The mica slips which 
insulate the bands from the armature should, of course, be 
sufficiently wide to receive the two narrow bands In the 
event of one of these narrow bands giving way, the mica 
slips are kept in place by the romaining band; and 
the armature may with safety be kept running until a 
convenient time arrives for ir dins the broken band. It 
is never wise to test an armature whilst “ green "—that is, 
before it has been baked; for, if it is run before it is 
thoroughly dry, it is liable to break down. An instance 
of this was а hand-wound drum armature; which, 
being wanted urgently, and in consequence tested before 
it was thoroughly dry, broke down through two coils 
which were connected to opposite commutator bars spark- 
ing to one another. It always pays to suffer the incon- 
venience of a little delay, rather than hurry over such 
an important matter as the drying of an armature. 

A four-pole drum dynamo, giving 1,000 ampere: at a 
pressure of 25 volts, once gave trouble by sparking 
viciously at the brushes. It was impossible by changing 
the position of the brushes, or by resetting them on the 
commutator, to remedy the sparking. “ Short-oirouited . 
armature coils usually manifest themselves by becoming 
abnormally hot, but in this case, although the whole 
armature appeared to be warmer than it should be, yet 
no appreciable local heating of the armature could be 
discovered. However, it became clear by the throbbing of 
a bunch of keys held near to the armature, that there was a 
local current circulating in one or more of the coils On 
making an examination of the commutator, it was found 
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that twoof the bars had been burred over, and thus connected 
together, when it was turned up. When the small piece 
of copper which bridged over the two bars was removed 
the machine ran coolly and sparklessly. The reason why 
the “short-circuited” coil did not show itself by heating 
was that the particle of copper which bridged the two com- 
mutator bars was of such a relatively high resistance, 
compared with the resistance of the armature coil, that 
it acted only as a partial *short." The low resistance of 
the armature coils should always be borne in mind when 
dealing with low-voltage generators, for it affords the key 
to many an otherwise difficult problem. 

In the higher voltage machines a “short-circuited ” 
armature section is readily discovered ; indeed, unless great 
care is exercised, it may burn itself out before the machine 
can be shut down. A case in point was that of a 400-volt, 
four-pole, enclosed motor, having a former-wound toothed 
drum armature, which was wound with a four-pole series 
wave winding. On testing for the first time on the test bed 
four coils became excessively hot, and the insulation on 
them began to smoke. As in the last instance, it was 
clearly a case of “short-circuiting.” It turned out that 
there were two “shorts” on the commutator. Owing to 
the winding of the armature being a series one, each short 
on the commutator affected ‘wo armature coils. In this 
way the two “shorts” on the commutator accounted for 
the short-circuiting " of four armature coils. 


(To be continued. ) 


MUNICIPAL TRAMWAYS. 


The Birmingham Corporation is just now greatly con- 
cerned with the tramway question, as a decision as to 
who shall be the ultimate controlling tramway authority 
in the district has to be come to. The tramways com- 
panies in the town and surrounding areas are practically 
controlled by the British Electric Traction Company. This 
company strongly urges the advantages of a single control 
over the large system of tramways. Оп the contrary, 
many members of the Corporation favour municipal control 
of the system. With a view to arriving at a just conclusion 
the town clerk of Birmingham has obtained information 
from several towns where the tramways are worked by the 
corporations. The queries circulated were the following, 
and below will be found the interesting replies received : 


1. Total mileage (single track) of tramways worked by 
Corporation. 

2. Form of traction employed. 

5. When working commenced by Corporation. 

4, Total capital expenditure to end of last financial year. 

5. Last year's working: (а) total receipts; (b) working 
expenses, exclusive of depreciation; (c) interest and sinking 
fund ; (d) depreciation and reserve fund ; (e) contribution to 
rates ; (f) amount carried forward. 

6. State generally апу other advantages which have been 
derived from Corporation working—e.g., improved service; 
reduction of fares or increased stages; improvement in hours 
or wages of employés ; workmen's cars, etc. 


BLACKPOOL. 


Length of track : About 14 miles. Traction: Electricity (over- 
head trolley system). Corporation working commenced : 
Sept. 9, 1892. Capital expenditure : £216,058 to March 31, 
1902. 

Last year’s working: Total receipts, £41,818; working 
expenses, exclusive of depreciation, £28,260 ; interest and sink- 
ing fund, £6,649; depreciation and reserve fund, nil; con- 
tribution to rates, £3,479 ; amount carried forward, nil. 

Note.—There are two sums, amounting to £3,430, ‘‘ written 
off out of revenue to defray certain expenditure of a capital 
nature without Local Government Board sanction. 

Advantages: The advantages have been (1) 4 very much 
improved service and a very considerable extenslon of the 
ramway system; (2) a reduction of fares in the winter 
season ; (5) the hours of employés have been shortened, the 
wages increased, and 4 general improvement in the terms o 
service; and (d) an improved municipal control of the traffic 
and the roads. 

BRADFORD. 

Length of track : 65 miles. Traction : Electricity. Corpora- 
tion working commenced : Various dates from September, 1898. 
Capital expenditure : £419,892. 

Last year’s working: Total receipts, £70,214; working 
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expenses, exclusive of depreciation, £44,559; interest and 
sinking fund, £17,053 (proportion of profits paid to companies 
as surrender value of unexpired leases, C, 877); depreciation 
and reserve fund, £10,015 ; contribution of rates, nil ; amount 
carried forward, net deficit, £5,290. 

Advantages: Generally improved service and comfort of 
passengers ; reduction of fares; new districts opened up and 
increased stages ; hours of employés shortened; wages of 
employés increased; workmen's special fares. 

GLASGOW. 

Length of track: 1034 miles as at May 31, 1902. Traction : 
Overhead electric. Corporation working commenoed: July 1, 
1804. Capital expenditure : £2,041,035. 19s. 

Last year's working: Total receipts, 8614.413. 4e. 114.; 
working expenses, exclusive of depreciation, E298, 146. 17s. 7d. ; 
interest and sinking fund, £96,314. 17s. 5d.; depreciation and 
reserve fund £111,956. 3s. (depreciation and permanent way 
renewal) ; contribution to rates, £12,500 (no rates are levied 
for the common good—it is the corporate estate of the city) ; 
amount carried forward, £100,495. 6s. 11d. (general reserve 
fund). 

8 Sixty miles, measured as single track, were 
operated by the company prior to July 1, 1894; the Cor- 
poration will shortly be operating 140 miles. In the last year 
of their lease the company carried 53,729,472 passengers. In 
1901-2 the Corporation carried 163,678,190. The following 
is a comparison of the fares charged by the company with those 
now charged by the Corporation. 


Com Д Corporation. 

Ed. iier rre ds = F 0:58 miles. 
Idi. енне 1:12 miles ...................... 2:535 miles. 
lid... ers em vae 1'80 miles 3'46 miles. 
%%%§ÜöÜê 2'20 mile 4:64 miles 
JJ o ККМ 5:80 miles. 
F 5:25 miles vecee 6:96 miles 


in the conditlons of employment. 

An ample service of early morning cars for workmen is given 
on all routes. 

The policy of the Corporation is to give the best possible service 
at the lowest possible fares. In addition to paying interest and 
sinking fund on capital they have always charged against 
revenue ample sums for 5 as provision for renewals, 
and have also set aside each year a considerable sum to reserve 
fund. The accumulated funds from seven years’ operation of 
horse traction have enabled the Corporation to wipe out the 
cost of that system and start electric traction with a capital 
account unburdened with any expenditure not exclusively 
relating to it. 

KINGSTON-UPON-HULL. 

Length of track, 19 miles. Traction: Electric. Corporation 
working commenced: July, 1889, to December, 1900. Capital 
expenditure : £510,552. 

t years working: Total receipts, £88,204; working 
expenses, exclusive of depreciation, £47,438; interest and 
sinking fund, £16.018 ; depreciation and reserve fund, £11,838 ; 
contribution to rates, £13,000 ; amount carried forward, nil. 

Advantages: Very considerable advantage has undoubtedly 
resulted from Corporation management. Prior to that time 
the tramways were in the hands of a company, and each route 
was a single line worked by horse traction. The service was 
most unsatisfactory and inefficient, and it was found impossible 
to compel the company to properly maintain their portion of 
the road, as the undertaking was a losing concern, and 
eventually the company went into liquidation. The Corpora- 
tion then purchased and reconstructed the tramways as double 
lines and converted them to electric traction, and the result has 
been a very much improved and successful service. A three- 
minute service is run in lieu of a ten-minute service as formerly, 
ana the cars run longer hours (from five in the morning till 
midnight). The fares are the same as those charged by the 
company during the latter part of its existence—namely, 14. 
for the whole or any part of each route, but some of the routes 
have been extended a little, and the longest is now a little over 
24 miles. 

With regard to improvement in wages and hours, the wages of 
drivers under the company were 218. per week on appointment, 
rising to 26s., and conductors 18s., rising to 22s. 6d. The 
wages of drivers now are 28s. on appointment, rising 18. per 
week per year to a maximum of 555. ; and conductors, 21е., 
rising in the same way to a maximum of 27s. The hours of 
labour are now 60 per week, whereas they were 76 hours under 
the company. 

The receipts of the company were between £200 and 2500 
per week, and they now amount to over £1,700 per week. 


LEEDs. 
Length of track; 714 miles. Traction: formerly electric, 


horse, and steam ; now all electric. Corporation working com- 
menced : Feb. 2, 1894. Capital expenditure : £898,454. 5s. 94, 


Last year’s working: Total expenditure, £224,204. 1s. 94. ; 
working expenses, exclusive of depreciation, £150,451. 18s. 54.; 
interest and sinking fund, £32,902. 14s. 10d. ; depreciation and 
reserve fund, £12,475. 12s. 9d. ; contribution to rates, £41,000 ; 
amount carried forward, £7,241. 5s. 114. Total profits trans- 
ferred to relief of rates to March 25, 1902, £45,580. 17s. 9d., 
paas ENSE transferred to current rate, £41,000— £86,580. 

8. 9d. 

Advantages : The maximum number of cars in use in Leeds 
at February, 1894, when the system was taken over by the 
Corporation, was 68 ; now there are 245 in use, and belonging 
to the Corporation. The fares have been reduced about 40 per 
cent. by giving increased distances. The wages of drivers and 
conductors have been increased by 52 per cent. and 58 per 
cent. respectively, whilst the hours worked have been decreased 
by 17 per cent. In addition, there are now granted uniforms, 
week's holiday with pay, and to drivers in addition a bonus 
of £2 per year for keeping clear of blame for accidents. There 
is also an increase of 100 in the number of workmen's cars, 
the fares on which have been reduced in the same proportion 
аз the ordinary fare. 


LIVERPOOL. 

Length of track: 100 miles electric, 1 mile horse. Cor- 
poration working commenced : Sept. 1, 1897. Capital expendi- 
ture : £1,749,428. 

Last years working: total receipts, £474,508; working 
expenses, exclusive of depreciation, £327,451 (including 
£19,157 for maintenance of lines and overhead equipment) ; 
interest and sinking fund, £95,799 ; depreciation and reserve 
fund, £35,215 ; contribution to rates, £17,607. 

Advantages : Since the Corporation took over the undertak- 
ing of the Liverpool United Tramways and Omnibus Company 
in 1897 the length of track has been increased from 68 to 101 
miles, and constructed or reconstructed for electric traction. 
At that time there were 267 horse cars and omnibuses in service. 
Now there are 400 electric cars constantly running on 21 routes 
to all parts of the city. The fares have been reduced nearly 
100 per eent., and passengers are now carried an average 
distance of 24 miles for ld. in or out, the fare charged in 
the old company's days being 2d. for the same distance out- 
side and 3d. inside. The service of cars averages three 
minutes on all the routes. Under the old company the hours 
worked by their employés averaged nearly 14 per day. The 
wages of drivers averaged 34d. to 43d. per hour, and of con- 
ductors 34d. to 34d. per hour. 

Under Corporation management the hours are in no case 
more than 10 per day, and the rate of pay is 5d. to 6d. for 
conductors and 6d. to 64d. for drivers, in addition to 1s. per 
week merit pay after 10 years' service. Summer and winter 
uniform ів also provided free. Mess and entertaining rooms 
are provided at the depóts for the use of the men. There is 
also a benefit soclety, to which the Corporation contributes 
334 per cent. of the subscriptions, having a membership of 
nearly 1,600. The society provides for the relief of members 
in case of sickness or accidents, medical attendance and 
medicine, death payments, grants, and such other payments as 
the committee of management may determine. In 1897, the 
last year of the company's management, the number of 
passengers carried was 36,409,084, the mileage 6,013,182, and 
the receipts £290,743, and for the year ended Dec. 31, 1901, 
the number of passengers carried was 101,108,780, the mileage 
10,970,065, and the receipts £468,383, showing a percentage 
Increase of 1901 over 1897 as follows : 


Per cent. 
tro al / 1823 
L| MVC ————Á—M : 
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Ап early morning service is provided on all routes, by which 
workmen travel as ordinary passengers, paying at the rate of 
less than 4d. per mile, which is lower than the statutory fares 
fixed for workmen's cars. 

MANCHESTER. 

Length of track : 25 miles (will eventually be about 150 miles). 
Traction: Overhead electric (& short section worked by horse 
traction). Corporation working commenced June, 1901. 
Capital expenditure: £603,332 (including works in course of 
construction). 

Last year’s working (10 months only): Total receipts, 
£91,830 ; working expenses, exclusive of depreciation, £64,207 ; 
interest and sinking fund, £16,145 ; depreciation and reserve 
fund, £10,600 ; contribution to rates, £20,000 ; amount carried 
forward, nil. 

Advantages: The service generally has been improved and 
fares reduced. On certain routes 4d. fares have been intro- 
duced. The hours and wages of employés have been rearranged 
to the benefit of the men. 

CITY AND County or NEWCASTLE-UPON-TYNE. 

Length of track: 35°4 miles of single track. Traction : 
Electric overhead trolley. Oorporation working commenced : 
Dec. 16, 1901. Capital expenditure: £675.348 to end of 
financial year, on March 25, 1902. 
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Last year's working: The tramways have only been working 
nine months, and therefore a complete year's details cannot 
given, but there will be a substantial balance in hand at the end 
of the year. 

Advantages: А very much improved service is now given as 
compared with the facilities the company used to give in the 
town. The frequency of service has in some cases trebled, and 
in some cases increased 10 times. The speed is greater. The 
fares have been decreased 50 per cent. The hours of the 
employés have been decreased, and a heavy service of work- 
men’s cars provided, carrying workmen a distance of five miles 
for 14. or a mile for Id. 

SHEFFIELD. 

Length of track: Electric, 43 miles; horse, four miles. 
Traction : Overhead trolley and horse. Corporation working 
commenced: Electric, Sept. 4, 1899; horse, June 11, 1896. 
Capital expenditure : £803,221. 

Tast years working :—Total receipts : Electric, £175,575 ; 
horse, £16,262 ; working expenses, exclusive of depreciation, 
electric £105,481, horse £15,590 ; interest and sinking fund, 
electric and horse, £35,648; depreciation and reserve fund 
(depreciation only), electric £818, horse £1,689 ; contribution 
to rates, £5,000, making total contribution to rates to date 
£27,000 ; amount carried forward, £71,886 accumulated surpla 
(after paying all liabilities, including interest, sinking fund, 
maintenance, up-keep, repairs, and renewals out of revenue) 
to provide for contingencies, 

Advantages: When the Corporation took over the workin 
of the system there was only 18 miles of single track work 
by horse traction. The lines have since been converted to the 
overhead trolley system with the exception of one route; 
numerous extensions have been made, and other extensions are 
authorised and will be made in the near fature. The cars were 
under the company run at intervals of 10 to 15 minutes. They 
are now run on a majority of the sections at intervals of 
from 24 to 5 minutes. The fares have been reduced by fully one- 
half their former amount. The cars are run as long a distance 
as three miles for 1d., and there are short stages at 4d. fares. 
The hours of the employés have been shortened. They are 
now allowed time for meals, which was not formerly the case. 
Their wages have also been considerably increased. A system 
of workmen’s cars has also been instituted. 

SOUTHAMPTON. 

Length of track: Twelve miles (about). Traction: Electric 
overhead trolley. Corporation working commenced: July 1, 
1898 (date of transfer from company to Corporation). Capital 
expenditure : £150,608. 2s. 6d. 

Last year’s working : Total receipts, £45,168 19s. 2d.; work- 
ing expenses, exclusive of deprecistiun, 428.765. 16. 9d.; 
interest and sinking fund, £6,075. 1s. 114.: depreciation and 
reserve fund, £2,516. 18s. Ad.; contribution to rates, £5,000 ; 
and carried forward, £5,864. 15s. Ad. 

Advantages: As regards the financial aspect, the enclosed 
abstract is, I think, the best evidence of the successful working 
of the undertaking by the Corporation. (It must be borne in 
mind that since 1898 the whole of the permanent way has 
had to be reconstructed throughout to allow of the substitution 
of electric for horse traction). Amongst other advantages which 
have followed the transfer of the undertaking to the Curpora- 
tion are: an incomparably quicker and more reliable service 
generally, the greater comfort and care of passengers, the 
introduction of 1d. sections, a greatly improved system of 
workmen's cars, extensions of the tramways in all directions, 
and shorter hours and better pay for the employés. 


FORTHCOMING EVENTS. 


Fripay, Ост. 17. 
Institution of Mechanical Engineers.—4At 8 p.m., first monthly 
general meeting. Paper: Oil Motorcars of 1902," by Captain 
C. О. Longridge. 
NATURDAY, Ост. 18. 
Municipal and County Engineers. District meeting at King's 
Lynn. 
TvESDAY, Ост. 21. 
Institution of Junior Engineers.—At 2 p.m., visit to the London 
Bridge widening works. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, Glasgow Corporation Tramways, £500 
per annum, Oct. 22. | 

Testing Assistant, Public Health Department, Corporation of 
London, £200 per annum. See advertisement. 

Various Workmen, Meter-Testing Department, Corporation 
London, frou: 4d. to 84d. per hour See advertisement. 
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THE TRUTH RE MUNICIPAL UNDERTAKINGS. 

Although protestations are made to that effect, it is not 
quite credible that controversialiste always desire to arrive 
at the truth. We have often preached caution in forming 
conclusions from figures given without supplemental 
information. It is an old wheeze to say there is 
nothing so misleading as figures except facte, but the 
saying has the merit of being true. Perhaps some 
people wonder what is meant when they are told that 
facts often lead to wrong conolusions. The explanation 
is simple, and it is that all the facts pertaining 
to the subject are not stated, and therefore, not taken 
into consideration. This is just where municipalists 
and anti-municipalists fail to get nearer to a common 
agreement. In controversy the latter put forward figures 
to prove their case ; the figures are perfectly accurate and 
the statements are perfectly truthful, yet the conclusions 
arrived at are incorrect. We shall concern ourselves 
here with the question of costs. These as a rule can 
hardly ever be comparable, because the conditions exist- 
ing in any two or more cases are not the same. If 
we examine the central stations of companies as erected 
throughout the kingdom, we shall find that some built 
and equipped a few years ago are working under more 
unfavourable conditions than those erected this year. 
Similarly as regards those of municipalities, therefore, 
neither in the cost of installation nor in the cost of 
generating the electrical energy can these dissimilar 
stations be compared. Yet comparisons are made every 
day, and no doubt fairly made, by those experts who 
are capable of making proper allowances and estimating 
their true value, but these comparisons are most misleading 
to the general public. Probably there is no method of 
comparison that will lead to absolutely true results, but we 
think the nearest approximation to the truth between 
municipal and company working is found by averaging the 
results of a large number of undertakings. This has been 
done and the result given in another column, showing 
favourably to municipal working. This result could 
have been foretold, and is, in fact, in accordance with 
theory. It is almost inconceivable that a municipality 
should embark upon experimental work. The citizens 
would never endure the large expenditure of money in 
order to obtain a problematical success. Thus it is only 
after private individuals have experimented and proved some- 
thing to be successful that a municipal body can accept it. 
Their work, if undertaken, must therefore be more perfect 
than the earlier work undertaken by private adventurers, 
who had to gain experience from failures and from successes. 
In electric light work this is the history—private indi- 
viduals experimented, tested, and proved the value, the 
economical value, of such lighting. Even then the muni- 
cipalities were hard to convince, and when convinced 
utilised the knowledge and experience gained at the 
expense of the private individuals. From the very first 
moment of any industry, to the time of speaking or writing, 
there is progress towards perfection, hence the earlier 
works are less perfect than the later. It may be said in 
the particular case of electric lighting that the later com) 
pany stations are in the same position as the municipal 
stations. That is so, and these stations should show 
to advantage in all ways as regards economy. There 
is another reason why comparisons without qualifica- 
tions are—or should not be—convincing. The work 
will not be undertaken by municipalities where there 
is not much doubt of success, hence the companies will 
have to work only in such places where this doubt exists, 
or in smaller places where economy cannot equal that 
of the larger and more favourably situated places, 
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The moral of the whole maiter is that no general 
conclusions can be drawn from individual results, and that 
the averages obtained by cousidering a large number 
of stations should only be received as a guide towards 
resulte to be obtained, and around which individual results 
will fluctuate according to the favourable or unfavourable 
conditions prevailing. The great question of municipal 
action, therefore, should not be made to depend upon a 
comparison of figures, but upon some other principle not 
involving the drastic method of waiting upon other folks’ 
experience. 


CORRESPONDENCE. 


“Опе man's word is no man's wo 
Justice needs that both be heard.” 


BOLTON TRAMWAY DEPRECIATION. 


SIR,—Mr. Alderman Smith, the chairman of our 
Tramways Committee, has called my attention to your 
сору of Mr. Morgan's report and to the letter signed 
“Р. T." in this week's issue I had the most to do with 
the tramway depreciation in Bolton, after consultation with 
both Mr. Day, our electric engineer, and Mr. Morgan. At 
that time I was in conflict with the Inland Revenue Depart- 
ment for а serious increase of the allowance made in the 
taxable item of our profits which had to be put on one 
side for the relaying of our old horse track. “Р. T." is 
labouring under a serious misapprehension. I quite accept 
the iced of his caleulations, but we in Bolton include 
one-thirtieth of the tramway's debt (repayment of loan) in 
the 8 per cent. depreciation written off capital. Now, this 
is what “Р. T." evidently did not understand. 

I think possibly the enelosed correspondence between 
myself and the accountant of the Glasgow tramways will 
put the matter in а clear and simple form ; they seemed to 
think we did not put aside enough for depreciation. At 
all events “P. T." will see that one-thirtieth of £6,046 
must be added to his figure of £217, and Mr. Morgan's 
estimate of 8 per cent. is only slightly in excess of this, 
and it all may be needed. I said in my letter to Glasgow 
that 8 per cent. was a full depreciation, including sinking 
fund. I trust your readers will now appreciate that we in 
Bolton do not neglect “the important item” whicb, in 
“Р. T.s” opinion “completely changes the conclusion 
arrived at."— Yours, etc., 

Go. SwAINSON, F. L. S., F. S.A. A., Borough Treasurer. 

Town Hall, Bolton, Oct. 14, 1902. 


Copy CORRESPONDENCE re TRAMWAYS DEPRECIATION. 


. Corporation Tramways, 88, Renfield-street, Glasgow. 
8th October, 1902. 


Geo. Swainson, Esq., Town Hall, Bolton. 

Dear Sir,—Many thanks for your letter of the 7th 
inst., and for copies of reports just received. I shall try 
and get you a copy of the bound volume of Glasgow 
accounts. They will not be ready for some time yet. 
On p. 78 of your tramway accounts you have charged 
revenue with £16,298, being the amount written off your 
assets for depreciation. But out of this amount you have 
taken your annual sinking fund charge of £10,061. 15s. 8d., 
which, of course, you cannot reborrow. ‘This leaves a 
balance of £6,236. 4s. 4d. I am sorry to trouble you in 
this matter, but I should like to know if you consider this 
sum of £6,236. 4s. 4d. asthe annual amount necessary to 
replace the assets at the end of their life. From our 
report you will see that we keep our depreciation quite 
distinct from our sinking fund, and we lay aside the full 
depreciation which we consider necessary, and ot 
revenue with the year’s sinking fund in addition. I should 
like to have your opinion on this point.—Yours truly, 

(Signed) ЈАЗ. DALRYMPLE, Accountant. 


Town Hall, Bolton, Oct. 9, 1902. 
Dear Sir,—I beg to acknowledge the receipt of your 
letter of the 8th inst., and beg to say in reply that, in my 
opinion, you separate in the Glasgow tramway accounts 
as distinct two things that ought to be one and the same. 


Parliament originally used the technical term “ sinking 
fund" in connection with municipalities and district 
councils with the same idea underlying it that exists in 
connection with the National Debt. "Ё is only another 
illustration of the need there is in Parliament for more 
technical accountancy knowledge. The accountancy 
fession has never been represented in Parliament like the 
army, the navy, the law, or even medicine. What is there 
in common between the repayment of the debt of the 
markets, waterworks, or town hall, and the cost of the 
Transvaal War or any other item of the National Debt! 
The fact is that Parliament resolves that the municipality 
should be practically presented at the end of the loan 
period with a magnificent supply of water gratis without a 
penny of debt upon it, and the same with the town hall; 
but this latter is more excusable, as the town council 
ought to own its own official building. I have always 
asserted that in reference to waterworks this is unfair, 
and I made it an important part of my inaugural 
address when elected first president of the Treasurers’ 
Institute at Nottingham in 1896, that the bulk of a waterworks 
debt should be permanent, for a waterworks will be more 
valuable at the end of 60 or 80 years than itis now. The 
reservoirs will bə better consolidated, and if the line of 
pipes is renewed out of revenuc when required, as is our 
practice, the water undertaking will be worth every penny 
that it cost; but now it will be handed over without a 
penny of debt upon it to the ratepayers of that period. 

ith respect to the war debt, you have eaten your cake, 
or rather destroyed it, to begin with, and you will have 
nothing left of value at the end of the period except 
prestige to band over to your successors, yet Parliament 
adopts the same methods. Well, all that we can do in 
our little way is to correct the mistaken idea. Therefore 
I propose to depreciate our tramways undertaking as fully 
as reasonable. 

In reply to your query, “do we consider this balance of 
£6,236 as the annual amount necessary to replace the 
assets at the end of their life?” I reply, certainly not. If 
you will look at p. 494 of the Electrical Enginecr for last week, 
you will find our borough engineer's report on our tram- 
ways depreciation, and from that I think you will gather 
that the £16,298 will bo more than sufficient for deprecia- 
tion, for I take it that when the debt is paid off and it is 
found necessary to again relay the track, Parliament or the 
Board of Trade will sanction the fresh borrowing powers 
needed for the cost of relaying the track if the increasing 
revenue will not suffice; but I am quite certain that the 
depreciation we take will be ample to cover the ordinary 
wear and tear of evorything, including cars, electrical 
equipment, and the track, ete. I understand, however, 
that in Glasgow the amount you call depreciation is being 
criticised as insufficient, but if you add the amount of your 
sinking fund repayments to the depreciation you will get 
a figure that everyone will admit is quite ample for 
depreciation. The Board of Trade has allowed you 30 
years for your sinking fund, and if you take the life 
of the concern as any way between 10 and 20 years, 
and provide sufficient depreciation, you will see at once 
that you are able to pay off the debt 10 years, it may be, . 
hefore its time, and, therefore, you have a good case to go 
to Parliament or the Board of Trade for power for апу. 
further expenditure on capital. 

I can give you a slight illustration of how this works in 
practice in connection with our waterworks. If you will 
turn to p. 42 of my abstract of accounts for the year ending 
March 31, 1901, you will see £5,283 written off the excess 
of assets, being the cost of the old Chorley-road main. 
This main was faid 40 years аро, and the loan for it having 
been entirely repaid, the Local Government Board gave us 
a fresh sanction, Feb. 1, 1899, for £7,466 for a new and 
enlarged main, repayable in the following 30 years, but I 
deduct the value of the old main from the capital. That 
is exactly what I would do in respect of the tramway 
track. Again, this year we pro to relay our Farn- 
worth water-main, and the cost of this main having been 
fully repaid, the Local Government Board in January 
last gave us power to reborrow £8,600 as if it were an 
entirely new main to Farnworth. Of course, I shall take 
care when adding the £8,600 as new work to capital account 
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t 
to depreciate the capital by the exact cost of the original 


main laid—some £5,000. I have been driven, as you 
know, to consider this matter thus fully both in water- 
works and tramways owing to the refusal of the Inland 
Revenue authorities to allow any depreciation in respect of 
sinking fund repayments, but when you claim and submit 
these repayments as depreciation they are compelled to allow 
the deduction. Of course, in waterworks they refused to 
admit that there was any depreciation in the undertaking 
except for renewal of mains, and as these two large mains 
were charged to capital, this is the only way I have of 
showing the depreciation and obtaining the allowance of 
tax accordingly. I have written you thus fully in answer 
to your queries to explain why it is that we in Bolton, 
adopting the Glasgow depreciation, do not adopt the 
Glasgow method of dealing with the tramways sinking 
fund.—Yours truly, GEO. SWAINSON. 
James Dalrymple, Esq., 
Accountant, Corporation Tramways, 
88, Renfield-street, Glasgow. 


Corporation Tramways, 88, Renfield-street, Glasgow. 
Oct. 10, 1902. 
Geo. Swainson, sq., Town Hall, Bolton. 

Dear Sir,—Many thanks for your very interesting letter, 
which I shall look at very carefully. I have also to thank 
you for the copy of Mr. Morgan’s report.— Yours truly, 

(Signed) Jas. DALRYMPLE, Accountant. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work ; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


525. The accompanying diagrams were taken from a horizontal non- 
condensing engine cylinder, 3ft. stroke and 16in. diameter. The 
boiler pressure із 501b. per square inch, the indicator spring used 
4, and number of revolutions per minute 70. The coal con- 
sumption is naturally high, working out to about 20lb. per 
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indicated horse-power per hour. 
D type, and the governors, which are driven by bevel gearing 
from the crankshaft, actuate an ordinary double-beat valve 
inserted in the steam main. State defects and possible. remedies 
for same. —BA RON. 


N.B.—The diagram has been reduced somewhat in 
reproduction. The extreme height of the diagram at the 
back end was 1111р. above the atmospheric line in the 
original.—Ed. E. E. 

526. A number of motor tye meters for tramway feeders are arranged 
iu a horizontal row. It is found that the current in each meter 
hasa slight effect on its neighbours, causing them to run a little 


faster. How can this effect be remedied without altering the 
position of the meters!—M. W. К. 


The slide valve is a simple 
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ANSWERS. 


Question Nu. 519.—According to an illustration of the Preston car in 
your issue of Sept. 25, 1901, the current, after leaving the choking 
coil, evidently passes through the main fuse first, and thence 
through the cireuit bresker and main switch as above. Is this 
correct, as when attending to the fuse it would be of no use 
opening the main switch (as is always done). the current being cut 
off at the controller ; and, further, unless he took the trolley oif, the 


LIGHTNIN 
+ ARRESTER 


driver might stand a chance of receiving a shock, particularly in wet 
weather. According to other illustrations, the connection to the 
lightning arrester is taken off heyond the main fuse and circuit 
breaker, and apparently the lightning must pass through these 
before being diverted to the earth. This, I think, must be 
incorrect, as the lightning should blow the fuse or switch. Does 
the current usually pass through the fuse or circuit breaker first! 


Answer to No. 519 (awarded 7s. 6d.).—We will first con- 
sider the question of the fuse. It would be very bad 
practice, indeed, to place the fuse in such a position that 
the current would have to pass through it before either the 
main or automatic switches, as it is more than likely that 
the person replacing a blown fuse would, as indicated by 
the question, receive a nasty shock, unless the trolley was 
“off.” If the power circuit is fused at all, it should most 


‘decidedly be between the platform switches and the con- 


troller wiring, so that the switches may be opened, or at 
least one of them, before replacing fuse. It is not, how- 
ever, now usual to have a fuse at all in the car power 
circuit, as a well-made adjustable automatic maximum- 
current circuit breaker answers the purpose even better 
than a fuse, and is decidedly less trouble. For example : 
supposing an excess of current is taken on a greasy up 

adient, causing the automatic to open, it would be 
decidedly better and safer in every way to have only that 
to close than “messing about” with a fuse, besides being 
much handier to either motorman or conductor. Now, as 
to the true position of the lightning arrester. The con- 
nection shown in the diagram given by *F F. S." is, in 
my opinion, the correct one; because if taken off beyond 
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the main and automatic switches (as I have seen done in 
many cases of car wiring), the lightning discharge would 
have to pass through the magnet coils of the automatic 
switch, and there would offer a certain amount of impedance 
to the discharge, and much damage might result before 
finally passing to earth. The diagram is, in my opinion, 
the best method of wiring, and the dotted lines show a 
common method of connecting the lightning arrester, as 
mentioned above -M. Н. Уогк. 


Answer to No, 519 (awarded 7s. 6d.).—Like F. Е. S.,“ 
I have often noticed in these diagrams that the instruments 
are sketched in without any apparent thought of their use, 
and which if wired in the order shown certainly does not 
tend to efficient working. Many engineers consider fuses 
з nuisance at the best, and think that if put in the circuit 
at all any place is good enough. Now, unlike a switch 
(which is used to break the circuit usually with the normal 
load), the fuse is required to perform the same function 
when an excessive current flows, and, therefore, this humble 
piece of apparatus deserves more consideration than it 
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usually gets. In the diagram shown in the question the 
fuse was placed so that even with the circuit broken at 
the switch, circuit breaker, and controller, the attendant in 
renewing the fuse was still liable to get a shock. Similarly 
with the choking coil, this is placed wherever there is room 
for it in the sketch, but if the circuit breaker was required 
to convey a lightning discharge, I am afraid it wovld have 
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a very hard time of it. The above diagram I think much 
simpler and more effective than most of them, and does 
away with the switch, which is not only a saving, but it 
also keeps the circuit breaker in better working order. By 
tripping the circuit breaker the fuse can be handled with 
safety, which would not be the case were it placed on the 
other side of circuit breaker.—SPARKLETT. 


Answer to No. 519 (awarded 5s.)——In considering the 
question as to the correct position of the fuse in the wiring 
circuit, as given in the diagram, it will be advisable to 
note its real function. Given the position shown is the 
correct one, we have (1) that it will act as a safeguard 
on a short-circuit in the event of the circuit breaker failing 
to act; (2) that in case of the cireuit breaker requiring 
attention, it can be given without taking the trolley off 
the wire and without risk by simply takigg out the fuse. 
It is the rule in electric lighting work to place the fuse 
before the switch for this same reason, though, of course, 
the switch is turned off before a fuse is replaced. If the 
fuse were placed anywhere else in the circuit it would still 
act as in the first case given above, but not for the second 
purpose. There is no reason to say, then, that the position 
in the circuit in which it is shown is incorrect. The con- 
nection for the lightning arrester should be taken from the 
circuit before entering the choking coil. In one case it is 
taken from the positive terminal of the choking coil itself, 
thus saving joints on the cable. From the diagram it 
appears that this is what is intended, but, owing to a 
slight error in the drawing, the lightning arrester lead 
seems to be taken from the circuit beyond the circuit 
breaker. It might be mentioned that in replacing the 
circuit breaker or the fuse it is advisable to have the main 
switch off; thus in the event of the “short” still being 
“on,” the circuit breaker will act more rapidly when the 
main switch is turned on.—E. T. W. 

Answer to No. 519 (awarded 5s.).—In arranging the 
wiring of cars one does not usually have ideal conditions 
to deal with. Probably, also, one is not particularly careful 
to even aim at the fulfilment of the ideal circuit, because 
the working conditions are so entirely different from those 
obtaining in lighting work. In traction work generally 
fusible cut-outs are not of much real practical use, so that 
when employed they are used generally on those parts of 
the system where the current fluctuations are not very 
great, or they are used in conjunction with magnetic blow- 
outs as a duplicate safety device, which will act in the 
event of the magnetic blow-out failing from any cause if 
an injuriously high current be maintained through the 
circuit for an appreciable time. As one does not wish the 
fusible cut-out to work except in cases of emergency, it is 
usual in practice to put in a wire which will fuse at some 
current higher than that at which the magnetic blow-out 
will act. A little thought will show how inconvenient it 
would be, and how great the loss of time, if the motorman 
had to go through the process of replacing a fuse on his 
car when on service, as it is not an uncommon occurrence 
for the magnetic blow-out to act, especially on hilly tracks, 


where stoppages are frequent and the service also frequent. 

In such cases one or two minutes’ delay would probably 

upset the whole service on that route to such an extent 

that it would take several hours to recover the lost ground. 

Under such circumstances, therefore, the position of the 

fusible cut-out in the circuit is not of great importance, as 

it will never act under normal conditions, and if it does act 
then it is an indication generally that something has gone 
wrong, and tho sooner that particular car is taken out of 
service and overhauled the better. Thus it will be seen 
that the position in the circuit of the fusible cut-out 
is generally determined by its position on the car. Some 
people put the fuse under the canopy, if its design will 
permit ; others put it under the platform or under one of 
the seats—in fact, in any place which will give the easiest 
method of wiring and entail the least amount of special 
work in the mouldings of the car. The same remarks 
apply generally to the position of the lightning arrester 
and its choking coil. fn this country, at any rate, the 
occasions upon which lightning affects the cars are not 
very numerous nor very authentic, as, generally speaking, 
it has a path of less resistance to earth through the trolle 
wire and lightning arresters in the feeder pillars. Ones 
experience is that traces of lightning discharges are 
more often found in feeder pillars than on cars, and this 
being 80, convenience and cheapness are regarded as the 
ruling elements in defining the position of the choking coil 
in the circuit. ALPHA. 

Question Мо. 520. —What is the simplest method of finding out what 
kilowatts are likely to be generated by а small river, using 
turbines or Pelton wheels, supposing no waterfall available, but 
river course very steep and easy to dam! 

Best Answer to No. 520 (awarded 10s.).—The first thing 
to do is to ascertain the volume of water, in cubic feet, 


that is passing along the river per second. This is done as 


follows: Construct a weir (as in Fig. 1), chamfering the 


Fic. 1. 


edges as shown at C; place this vertically in the river bed. 
Now take a staff and place it in the river above the weir, 
in a vertical position, where the water is as still as possible. 
This staff is shown at S in the sketch. Mark off this rod 
in feet and decimals of a foot, beginning with its zero 
level with the bottom of the weir, as shown above. Now, 
the quantity of water passing is found by the following 
equation : 
2С | -— 
Q-73-(L-2D)DJ29gD 
= 4146 (L 2 D D V 644 D (1) 

Q = quantity of water passing in cubic feet per second ; 
1, = length of weir in feet, not less than one-third width of 
river; D = depth of water over weir, as measured by staff, 
S, in feet; C= 622; у = 322. — 

The next thing is to measure total head, Н, in feet; 
this is done by the ordinary operation of levelling. 

If Н = head of water in feet (Н in sketch); Q = cubic 


feet flowing per second; G = weight of a cubic foot of water 
in pounds = 62:4 ; and Р = gross power of fall in foot-pounds 


per second, then 
P-HQG ..... (2) 


If you divide this by 550 foot-pounds per second, you 
get the gross horse-power thus : 
HQG 
50 


5 
Practical results from good turbines show that the 
efficiency is about 8 or 80 per cent., so that the actual 
horse-power you are likely to get at the shaft of the turbine 
will be Й 
Actual horse-power = gross horse-power х ‘8. 


From a well-made dynamo of about 100 electrical horse. 


Gross horse-power = 


562 


power (E.H.P.) you can expect an efficiency of 91 to 
93 per cent. according to the type of machine you employ 
(this figure reaches 95 per cent. and over in large dynamos 
of pi design, say 500 kw.). This gives you a combined 
efficiency of about 78 to 745, во the electrical horse-power 
developed will be 


E. H. P. =:73 to 745 x gross horse-power. 


Total kilowatts (KW.) possible will then be 


RKW. E. H. P. x 746 
1, 000 


The above reasoning applies equally well to other types 
of water motors, except that the combined efficiencies will 
vary. I give the efficiency of the various types of wheels 
below, also the combined efficiency that may be expected. 
It will also be found that where it is necessary for speed 
to employ shafting or gearing, there will be a further loss 
of from 6 to 10 per cent. The following table gives the 
efficiencies, taking the theoretical power of fall given in 
equation (2) as 1:00 : 


"ens Combined efficiency, 
Type of wheel. Efficiency. taking dynamo at s. 

Undershot ............... iod uec “25 to 36 
Low breast ............... 45 to ............... 42 to `Ө 
High breast. . 56 to 74 
Overshot .................. '6 to 6 56 to 63 
Poncelet .................. G6 
Pelton '8 to B7 ous 74 to ‘81 
Turbines 7 toB ius _...... 65 to 74 

—H. K. P 


Answer to No. 520 (awarded 5s).— In order to 
determine the power obtainable from a stream, it is first 
necessary to know the weight of water passing per second 
and the head of water—i.e., the difference in level between 
the surface of the water in the dam and the turbine or 
waterwheel. The available head of water must be deter- 
mined either by levelling or by a direct measurement on 
the spot where the dam and turbine are to be situated. 
The weight of water available i$ best obtained by erecting 
a temporary weir in the river ahd determining the volume 
of water passing over it by means of the following formula: 

Q=535cbh Nn; 
where Q = tho volume of water available in cubic feet per 
second ; b =the breadth of the rectangular notch in the 
weir, in feet (see Fig. 1); Л =the height, in feet, of the 
surface of the water above the bottom of the notch, 
measured some distance from the weir; C is a variable 


= ‘57 + at and 1; 
B = the whole width of the stream at the weir (Fig. 1). 


for values of : lying between 4 


Fie. 1. 


For reliable results the opening, b, should not be less 
than 4 B, and at the same time it should not be so long as 
to make the height, ^, less than about 6in. The scale for 
measuring / should be placed a few feet from the weir, во 
as to be unaffected by the small depression in level which 
always occurs just before the weir. Further, the opening 
of the weir should have ita edges bevelled to а sharp angle 
on the side facing the current (see a, Fig. 1). There are 
various other ways of measuring the volume of water 
passing—e.g., by the determination of the area of the 
stream at a given point, and its average velocity by means 
of a number of readings at various depths with a water 
velocity meter, or by the determination of the area of 
sluice opening necessary to just maintain a constant level. 
In the case of small streams, however, the weir method 
described above is the most satisfactory. 

Having determined the minimum quantity of water, Q, 
in cubic feet per second available during the dry season, 
and the h of water, H, in feet above the turbine, the 
water horse-power is found by the formula : 


| the above table is this: 
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W.H.P. = 62:5 x Q x H + 550, 


there being 62:51Ь. of water in a cubic foot, and 550 foot- 
pounds per second, corresponding to 1һр. This W. H. P. 
figure, multiplied by the efficiency of the turbine (about 8) 
and by the efficiency of the dynamo (‘85 to 95), and by 


Ei ives the number of kilowatts available at the 


1,000 
terminals of the dynamo.—Q. 


Answer to No. 520 (awarded 58.).— The question in the 
form in which it is put is rather unique, as neither rivers, 
turbines, nor Pelton wheels are in the habit of generating 
kilowatts. This is usually left for dynamos, as it is 
considered to be their special function. The questioner . 
evidently requires to know what are the maximum kilo- 
watts which can be obtained from a dynamo driven off а 
turbine or Pelton wheel, the motive power being derived 
from the river. The question here is a little vague. We 
do not know if the electrical power is required continuously 
during the whole 24 hours of each day, or only during а 
part of this period. The fact that stress is laid on the 

ssibility of damming the stream indicates that the latter 
is the correct interpretation. In either case, the first steps 
to be taken will be the same. The value of the electrical 
horse-power which can be generated will depend entirely 
upon the mechanical horse-power whieh can be obtained 
from the stream This can be readily found by calculating 
the volume of water flowing per given time and the amount 
of fall which can be utilised. To find the volume of water 
it is neceasary to fix a weir-board in the stream. This 


consists of a notched board, as shown in the figure. The 
| Ж 
| Хот, 
STREA Í TREA 
е | WER BOARO ^c 
, A) 
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notch must be wide enough and deep enough for all the 
water to flow through it, and if accurate results are required, 
the board must be so fixed that all the water flows through 
the notch and none escapes past the sides of the board. 
The width of the notch being known, the depth of the 
water in the notch must be carefully measured. The best 
way to do this is to бх about a yard up stream a rod 
having the bottom of the notch marked on it The height 
of the water above the bottom of the notch can then be 
readily measured. Having obtained the width of the notch 
and the level of the water above the bottom it is easy to 
obtain the volume of water flowing. All that is necessary 
is to consult such a table as that given in “ Clarke's Pocket- 
Book." Here the depth of water in inches on weir is given 
in one column, and in tho parallel column is given the 
quantity of water in cubic feet which will flow per minute 
per inch of width. Tho following extract is taken from 
this source : 


| 5077) 0/ А è a m^ vi 
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8 8% 5 | gee. 92 |8 | bio 
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1 40 23 4159 4 3:02 53 518 
11 45 23 171 43 599 58 556 
11 Bb 21 183 44 552 52 554 
FE 65 23 1% 4 568 55 572 
1} 74 3 2:0 43 3:83 6 5:90 
13 83 31 216 43 3599 61 | 6:00 
14 95 31 236 41 416 61 628 
lá 105 33 250 |48 432 |6j: 647 
д 114 33 265 5 ' 450 6 6°65 
24 119 33 278 53 458 |6. 685 
24 136 32 292 51 484 62 705 
223 147 33 307 51 501 LE 


If the water has a greater depth than б{їп. in the 
notch, the volume of the water flowing can be found by 
referring to the table in a pocket-book. The way of using 
uppose that the notch is 72in. 
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wide, and the level of the water in the notch is 3jin., by 
referring to the table we find that for every inch of 
width 2:5 cubic feet of water flows over tho weir-board 
when the level of the water in the notch is 33in. Hence, 


if we multiply 72 by 2:5, we get 180 cubio feet, which is 


the quantity of water which flows per minute down the 
stream. Now, to find the horse-power this represents, we 
must multiply its weight, which is 11 250lb. (in measure- 
menta of water power the weight of а cubic foot of water 
is taken as 62]1b.), by the height available, say in this case 
100ft. This will give us the foot-pounds per minute. 
Dividing by 33,000 we get the answer 11,250 x 100 + 55,000 
= 34 h.p. approximately. To convert this to kilowatts we 
must multiply by 746 and divide by 1,000, which gives us 
25:4 kw. approximately. From such а stream this number 
of kilowatts will not be obtained, however. Їп the first 
place there will be a loss of power due to friction in the 
pipes; then there will be a loss in the turbine, the efficiency 
of whieh may be anything between 70 to 85 per cent. ; 
and, finally, there will be a loss in the dynamo, the efficiency 
of which may be 90 per cent. Taking the efficiency of 
the pipes and turbine as 75 per cent., and that of the 
dynamo as 90 per cent., we get as our final result 18 kw. 
аз the total kilowatts that can be generated continuously. 

Attention must be paid to the point that our English 
streams are all very much dependent upon surface water, and 
rapidly rise after a shower, falling again with dry weather ; 
hence it is not sufficient to make one test only. On the 
contrary, repeated tests should be made, spread over a 
long period of time, say six months. If greater power is 
required for a part of the day only, the water may be 
collected in а dam aud the outflow increased during the 
desired period. In this case care must be taken not to 
infringe any existing water rights. Although “D. E. McD.” 
has a perfect right to utilise the water which flows through 
his property, he may not injure any person using the water 
lower down on the stream, so that if he intends to dam the 
stream in any way so as to accumulate the excess water 
due to freshes or to save the water flowing at one period 
of the day for use at another, he should engage a solicitor 
to see what are his water rights and what amount of com- 
pensation water he must allow to flow continuously or 
during stated hours for the benefit of others possessing 
water rights in the stream. Unless he is very careful in 
this respect, hc may easily find that in place of water 
power being economical, it is, when charged with law 
costs, one of the dearest of all forms of power.—M. 


Answer to No. 520 (awarded 5s.).—The energy to be 
obtained by means of a turbine or a waterwheel varies as 
the product of the weight of water falling in a given time 
into the vertical distance between the levels. The first 
thing for the querist to do is to find the speed of the river's 
flow and its sectional area. To get the speed an instru- 
ment called a current meter (listed at about £6) may be 
employed ; this instrument works in a similar manner to 
the patent logs used for recording speed of ships. A 
cheaper and readier method is to float a piece of wood 
down stream, and note time of passing between two 
measured points on the bank. If the velocity thus 
obtained be called V, and v stand for the mean velocity, 

V = V x Tm + Vo 
10:28 + V 
If, then, this mean velocity be multiplied by the sectional 
area, we have amount of water flowing in a given time. 

A more reliable way, but one that will give considerably 
more trouble, is to use a weir or notch board. This board 
must bar the river, во that the flow takes place through 
the notch. It may be taken that the same amount of 
water passes over the buard that would pass were the river 
not obstructed. We then have 

| Q=ClH=+ 2 J/29H, 
where Q = quantity in cubic feet per second; / = length 
of notch in feet; H = head in feet; C = a coefficient. 
(C, although varying with H and /, may be taken generally 
` ав `62). The board must be chamfered (see figure), so that 
chamfered edge is down stream. | 

Whichever method is used, several measurements should 
be taken and an average worked out. When using а float- 
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ing body due allowance must be made for windage. The 
Pelton waterwheel, which has cups in place of flat floate, is 


said to have an efficiency of 75 to 80 per cent. Efficiency 
of the turbine is from 70 to 80 per cent. Then 
НР = Q xF * 7 
850˙5 


when Н.Р. = effective horse-power ; Q = volume in cubic 
feet per minute; Е = fall in feet; ‘7 = 70 per cent. efficiency 


(wheel or turbine) ; 530°5 = 29.000 (62:2 cubic feet of water 


62'2 
in pounds). Kilowatte at terminals will depend on efficiency 
of dynamo.—M. M. 


ABERDEEN ELECTRICITY UNDERTAKING. 


The annual report by Mr. J. А. Bell, the city electrical engi- 
neer of Aberdeen, gives а remarkably good account of the 
working of the electricity department during the year ending 
July 51 last. Speaking generally, it has been a year of exceptional 
activity, due largely to the work entailed at the new Ferryhill 
electricity station. "The Council’s decision to electrically equip 
the Uni m-street, Bridges, Bayview, and Circular routes of 
tramways has also added considerably to the work of the 
department. In August of last year the plant was being erected 
as rapidly as p. ssible at the Ferryhill works to enable supply 
to be given from there in the autumn. Supply was started on 
Nov. 4 -- wooden engine-room, boiler-house, temporary chimney, 
piping, eto., being used for this purpose. The Crown-street 
эн subway not being finished, the feeder cables were 
supported on steel poles from St. John's-place to the cable 
chamber in Union street. The change from temporary 
expedients has been slow and attended with difficulties 
due to the necessity of maintaining aupply. The new 
chimney was first brought into use on May 27, and 
the fuel economisers were coupled up on July 15. The 
latter has had a material effect on the costs, as uo to 
this date practically cold water was being feed into the boilers. 
The boiler-house buildings have now been completed and the 
temporary wooden shed removed ; the engine-room roof is also 
finished, and the engineer expects that during next month he 
wil be able to dispense with the remaining portion of the 
temporary engine-room. He is still using makeshift switch- 
boards, and it will be late in the autumn before he will be in a 
position to run our engines condensing. Due to these delays, 
and to the additions made to the traction load, the Cotton- 
street, works wili have to do a large share of this winter's load. 
The tramway department has become a larger oonsumer, but, 
owing to the time of completion of new routes, they have not 
greatly affected this year’s output. One hundred and seventy- 
two additional consumers have been coupled up during the 
year, 45 of which are private residences in the suburbs or 
west end. These additions make the total number of con- 
sumers coupled 950. "The point requiring special notice is the 
increased consumers using motors. Ninety now motors, of an 
aggregate horse-power of 353, have been connected during the 
12 months, 66 of these being hired from the Corporation. 
This brings the total number of motors on our mains to 216 
representing 838 h.p. 

he units sold for motors during the last three years are as 
follows: 1900, 42,526; 1901, 67,244; and 1902, 137,486. 
Electrical heating has increased by the equivalent of 621 
88-watt lamps. Forty-six private arc lamps have been added 
during the year, making the total coupled to date 236. Public 
arc lamps, including harbour, now stand at 255, only four being 
connected, while for the 5 period last year 69 new 
lamps were coupled. The total number of consumers on the 
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mai: s for li; h*'ing, heating, cocking, motors, etc. (not inclading 
traction), on July 51, expressed in 33-wart lemps, wan 101.473. 


Cables were laid to supply the Ferryhill. district in November, 


last. Supply has been available for T srry since February. In 
all, the mains laid during the period under review give an 
ad litional 3 2 miles of frontage for supply. 

Excluding storage batteries, the following generating plant is 
installed at the works: Cotton-street, 1,200 kw.; Ferryhill, 
1,240 kw. А 200-kw. set ів now being removed from Cotton- 
street to the Ferryhill works. All station plant is in good 
order. Due to.the reduction in the charge last year for public 
lighting, che average price obtained works out at 2°621., as 
against S'48d. for 1901. Owing to the increased number of 
units sold during the daytime for motors and heating, the 
average price obtained for private consumers is 4°19d., against 
4:244. per unit for the year previous. The total costs for the 
year for units sold, not including interest, depreciation, and 
sinking fund, work out at 1:46d. per unit. This is the lowest 
figure yet reached, and is largely due to the decreased price of 
coal. It will be noted that the estimate of expenditure and 
revenue for 1905 is worked out on the basis of a reduction of 
id. per unit for private lighting consumers, the charge recom- 
mended being 6d. for the first hour of maximum demand and 
24d. for all subsequent units. The charges for public lighting, 
motors, and heating, Mr. Bell recommends, should remain as 
they are. 


TRADE NOTICES AND NOVELTIES. 


New Switehes. 

Reverting to the notice under the above heading in our issue 
of last week, this should have read : ** There is plenty of scope 
for ingenuity in the design of switchgears, and it is doubtless 
due to this fact that improvements, either real or problematical, 
are constantly being introduced. We illustrate herewith some 
switches designed by Mr. D. К. Broadbent, 5, Albert-street, 
S.W.," etc. In making up the type into page form two lines 


got transposed. 
Handy Tools. 
Messrs. Robert W. Blackwell and Co., Limited, 59, City- 
road, E C., are better known as contractors for overhead 
equipments and electrical apparatus of all kinds than as 


Fie, 2. — Ratchet Jack. 


specialists in tools, but that they have also paid considerable 
attention to the requirements of the tool-chest is sufficiently 
evidenced by the accompanying illustrations, which show some 
strongly-made and simply-designed tools supplied by them for 
purposes incidental to electric traction work. The first of the 
illustrations shows an insulator wrench, which is claimed to 
work on the right principle, and to effect its purpose without 
injury to insulation ; the second а Pearson ratchet jack, 
specially designed for replacing derailed cars, being equally 
adapted for any purpose for which а jack is required ; and the 
third an ** automatic " come-along clamp, which dispenses with 
the necessity of bolts, and is claimed to never slip. Another 
tool of a special character supplied by the above firm is a pole- 
hole auger, designed, as the rame implies, for boring holes for 
pole-planting. These several tools, it will be seen, have their 
special merits, being designed in conformity to definite require- 
ments, and prove that Messrs. Robert Blackwell and Co., 
Limited, are in close touch wi'h the increasing demand for 
such apparatus. 
Catalogues. 

ENGINEERS’ TooLs.—Engineers’ tools of almost every descrip- 
tion from the gimlet to heavy lathes аге dealt with in the tool 
catalogue issued by Messrs. Charles Nurse and ('o., 182-184, 
Walworth-road, London, S.E. This catalogue, which has 
reached its twelfth edition, now runs into 556 paves, a sufficient 
guarantee of the comprehensive character of the contents. 


Beyond the introduction of various new patterns in almost all 
lines, the principal additions to the catalogue will be found in 
the inclusion of a much larger selection of smiths’ tools, and 
also pulleys, shaftings, hangers, and pulley blocks. I'lustrations 
and prices are given. We understand that Messrs. Nurse and 
Co. are prepared to supply a copy of this catalogue free of charge 
to all public corporations and also to established firms. 

Howanp Ткоосніма. — The Howard Conduit Company, 
Limited, Traffurd Park, Manchester, have sent us а copy of a 
handy reference card which they are issuing, concerning the 
use of their asphalt solid system, more especially for services. 
On referring to this card, the most suitable sizes, and the 
prices of same, which are given fully in tabular form, may be 
seen at a glance, and an idea obtained as to the quantities of 
bitumen and asphaltic concrete required. We understand that 
the card has been designed with a view to saving engineers 
and mains superintendents the trouble and time wasted in 
wading through catalogues, an endeavour which will doubtless 
be appreciated. 

Janpts Arc Lamps.—From Messrs. Drake and Gorham, 
Limited, 66, Victoria-street, Westminster, S.W., we have 
received a copy of their new catalogue of Jandus arc lamps, 
for which latter they are the sole agents. Та this catalogue the 
leading characteristics of ‘‘Jandus” continuous-current and 
alternating arc lamps are briefly discussed, and an illustrated 
description given of the Jandus patent trimming device. Then 
follows a comparison of the distribution of light from Jandus 
(long-burning) and ordinary short-life arc lamps, and after that 
we have illustrations of the different patterns made, with speci- 
fications and prices. Auxiliary apparatus and accessories are 
separately dealt with. 

ELectro-MEpicaL INSTRCME NTS. — We have received from 
Mr. K. Schall, 55, Wigmore-street, London, W., а copy of a 
publication which is at once a useful treatise on electro- medical 
instruments and their management and a price-list of electro- 
medical apparatus, both sections being admirably illustrated 
and compiled. We gather from the preface that the aim of 
the author has been to explain as simply as possible the 
physical laws which are of importance in using electricity for 
medical and surgical purpoes, also to describe the construction 
of the necessary apparatus, to give а few practical hints about 
the apparatus best suited to different conditions, and to show 
how faults may be avolded, or, at any rate, how they may be 


detected and remedied. The price-list attached is compre- 
hensive in its scope, including electro-medical apparatus of all 
kinds. An index facilitates reference to particular pieces of 
apparatus. 


Gas AND Orr, ENGINES. —From the Dudbridge Ironworks, 
Limited, Stroud, Glos., we have received a copy of their new 
catalogue of gas and oil engines and gas-producing plants. The 
increased demand for their engines has necessitated the exten- 
sion of the firm's premises, we are told, new buildings having 
been erected and new machine tools of the most modern design 
installed. Capital illustrations are given of some of the pro- 
ductions of the works, one of them showing а Dudbridge oil- 
engine coupled to à dynamo, and making a compact combination. 
In every sense the catalogue is a creditable production. 


NEW COMPANIES REGISTERED. 


Electric Mercantile Agency, Limited. — Capital, £1,200. 
Objects: to varry on the business of an clectric light company and of 
electricians, electrical, mechanical, and general engineers. suppliers of 
electricity, manufacturers of clectrical apparatus, ete. 

Rangoon Electric Construction Syndicate, Limited.—Cayita), 
£1,000. Objects: to apply for and obtain from the proper authority 
in Burma concessions and powers for constructing and working electric 
tramways and electric lighting works, and to turn the same to account, 
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GREENOCK ELECTRICITY ACCOUNTS 


From the avcounts of the Greenock electricity depart- 
ment for the period from Jan. 1, 1901, to June 30, 1902, 
it appears that the total expenditure on capital account 
amounts to £69,537. Abstracts of the revenue account, 
general balance-sheet, and statement of electricity generated, 
sold, etc., are appended. | 

GENERAL BALANCE-SHRET. 


| Liabilities. £ s.d. 
Publie Works Loan Commiseioners—balance due .. ... 75,666 13 4 
Sinking fund —for repayment of loan ..................... 4,335 6 8. 
Accounts due ..... mE 1,2299 8 5 
Balance to provide for irrecoverable arrears ..... ......... 25 2 1 
£81,322 10 4 
Assets. £ s. d. 
Capital account amount expended for works. 69,557 12 1 
Stores on hann ͥ 1,007 19 9 
Outstanding revenue UPͥ “hh . : 2,800 18 1 
Advanced to police department —streets and sewers ... 4,000 0 0 
rr ана nis a es ве uada 2,584 6 9 
fr aE 110 7 
Balance at debit of net revenue account ...... . ......... 1,390 3 1 
£81,322 10 4 
Dr. REVENUE ACCOUNT. £ s.d 
Generation of electricity—Goal, ete. ........................ 2,621 3 8 
Oil, waste. water, engine-room stores, ete. ............... 557 18 11 
Wages at station t 905 0 0 
Repairs and maintenance of machinery and plant 186 711 
4,050 10 6 
Distribution of electricity 312 16 5 
Fh ³5 h йыда т meow 349 7 6 
Rents, rates, and taxes . .. 474 9 5 
Management expense . ne "12 6 9 
Special charges—insurances.................... ............. 46 11 7 
Total expenditure... eer 4 reines £5,946 2 2 
Balance carried to net revenue account... . 5,052 18 9 
Balance to provide for irrecoverable arrears ............ .. 25 2 2 
£11,022 3 1 
Dr. £ s. d. 
Sale of current per meter - ............ 5,866 9 0 
Less paid for free wiring ................................. 4114 3 
5,824 14 9 
PRONG ШЕШ 362 1,555 16 8 
Rental of meters aud other apparatus ..................... 19 13 0 
Sale under contracts to tramways company ............... 2,949 11 10 
Rents and maintenance of cableways tramways ......... 150 0 0 
Minimum supply of energy to tramways .................. 741 0 0 
Miscellaneous receipts—rechargiog batteries ............ 1 610 
£11,022 3 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quautity generated in Board of Trade units .................. 1,061,400 
Public lampe ........................ 94,066 
Quantity sold{ By contract (tramways) ......... 468,058 - 959,946 
Private consumers by meter ... 577,842 ) 
Quantity used on works . 86,244 
Total quantity accounted foryp[ꝛ:: eee 1,026,190 
Quantity not accounted for......... % en ee ERE UE — 35, 210 
Total maximum supply demanded (kilowatts) ) 600 
Namder of public lamps, 50. 


EAST HAM ELECTRICITY ACCOUNTS. 


The accounts of the East Ham electricity department 
for the period from June 22, 1901, to Mareh 31, 1902, 
show a total expenditure on capital aecount of £63,938. 
Abstracts of the revenue account and general balance- 
sheet are given herewith. 

BALANCE SHEET. 


Dr. Liabilitjes. £ s d. 
Mortgages aud loan . THE 64,902 11 65 
Cash due to bankers (ары! account .. 1,421 18 4 
Extinguished debt and depreciation reserves ............ 1,574 911 
Sundry creditors on revenue account . 1,600 13 11 
Cash due to bankers (revenue account 5,745 7 11 

£73,245 1 6 

E ded for work 66,976 18 3 
Capital outlay—amount expended for worse К. 
Reyenne account (defioieney) ................................. 1,666 18 3 
Sundry debtors for current eupplied ....................... 2,870 7 0 
Insurance premiums paid in advance... Mot e 75 7 0 
Stacks and stores on band VV 1,657 11 0 


875,945 1 6 


REVENUE ACCOUNT, 


Dr. Expenditure. £ s. d. 
Generation of electricity Coll. 1,698 11 0 
Oil and other lubricants ......... _......................... 220 5 0 
Engine - room store 56 10 1 
Маб леа гие CFC a 42 12 6 
((( LM 125 11 7 
WY BOOB mE 928 10 1 
Repairs and renewals ............... ........................ 136 11 10 
Removing rubbish ............................ OTE 215 5 

5211 3 6 
Distribution of eleetrioity . 40 15 5 
Maintenance of public lamps ................................ 291 010 
1 lamps (artisans' dwellings)................. 18 12 0 

anagement expenses ............... . ........................ 505 16 8 
Rates, taxes, and insuranoe.............. ...... МОКУ 215 15 5 
Bad and doubtful debts ....................................... 15 6 2 

4,565 6 0 
Balance carried to net revenue account..................... 2,761 9 9 
£7,094 15 9 

Cr. Ineome. £ s. d. 

Sale of current Tramwayeeee aaa Ik 3 3,419 11 0 

| Publie lighting ONSE Een eons 1,568 10 10 
Private consumers 2085 8 6 
Artisans’ dwellings o... аа 18 15 0 
7,090 3 4 

Testing fittings, oe nora aereo dona. due 412 5 
£7,094 15 9 


РЧ 


LEGAL INTELLIGENCE. 


"TUBE" COMPENSATION CLAIM. 


Mr. Under-Sheriff Burchell and a special jury on Tuesday heard 
the case of Matthews г. the Great Northern and City Railway Com. 
pany, which was a claim for compensation in respect of structural 
injury alleged to have been caused to the leasehold premises Nos. 110 
and 126, New North-road by subsidence due to the construction of 
the new tube railway from Finsbury Park to the City. The 
claimant stated that from the end of tne year 1900 until recently 
various structural defects had developed. The wife of a tenant stated 
that the creaking and cracking noises at night were such that she 
thought the house was haunted. Mr. Houchin, an architect, and 
other witnesses expressed the opinion that in addition to being 
recouped for his outlay on repairs, the claimant ought to receive com- 
penc for the probable diminutton of the market value of the 
eases. On behalf of the company counsel contended that the 
method by which the tubes are constructed, by means of the 
‘*Greathead shield," precluded the possibility of any movement ог 
subsidence of the soil through which they are driven; and that the 
houses in question were 60 or 70 years old and rested on very shallow 
foundations. | 

In the result the jury returned а unanimous verdict for the 
defendant company that damage had not been done by the construc- 
tion of the ‘‘ tube,” but that it was the work of time. 

Judgment accordingly. 


AN ARC LAMP DISPUTE. 


In the Westminster County Court on Wednesday Judge Woodfall 
tried the case of Stewart v. Murray, in which the plaintiff, an electrical 
engineer of Soho, sued the defendant to recover the sum of £5. 3s. 4d. 
in respect of an arc lamp supplied. It appeared that the defendant 
had been supplied by Messrs. Verity and Co. with three arc lamps, 
and that owing to improper usage one of them burnt out. The 
plaintiff supplied, at the request of the defendant, an are lamp in 
place of the old one, and he now claimed payment for it in the sum 
named. The defendant contended that he merely hired the lamp in 
quen during the time that the old lamp was being repaired, and 

enied liability. 

His Honour caid he was satisfied that the old lamp could not be 
repaired, and that the plaintiff supplied a new one to the defendant's 
order. Judgment would be for the plaintiff for the amount claimed, 
with costs. 

rr TP SESE 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Swindom.—The Corporation invite tenders for direct-current 
electricity meters. Tenders by Oct. 29. See advertisement. 

Wigan.—The Corporation invite tenders for 18 bogie cars, double- 
deck, four-motor equipment. Tenders by Oct. 20. See advertisement 

Aston Manor.—The Urban District Council invite tenders for 
condensers for their electricity generating station. Tenders by Oct, 31. 
See advertisement. 

Burtom-upen-T»ent.—Th.e Corporation invite tenders for the 
overhead equipment of their tramway lines, eto. Tenders by Nov. 5. 
See advertisement. 
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Great Western Railway.—The Directors invite tenders for the 
supply of various stores from Dec.:1 next to Nov. 30, 1903. Tenders 
by Oct. 20. See advertisement. 


Batley.—The Corporation invite tenders for the supply, delivery 
and erection, at the eleotricity works, of one re-cooling tower and 
tank. Tenders by Oct. 28. See advertisement. 


Tientsin (China).—Mr. А. W. Harvey Pellingham, secretary of 
the British Colony at Tientsin, China, invite tenders for installation 
and working of electricity works. Tenders by Nov. 30. 


Abacete (Spain).—The Municipality invite tenders for the installa- 
tion and working for 20 years of electric lighting. Tenders to the 
above at Abacete, Province of Bonillo, Spain, by Oct. 20. 


Wigan.—The Oorporation invite tenders for the electrical] equip- 
ment of a short length of new tramway and of a portion of their 
existing tramways. Tenders by Oct. 20. See advertisement. 


Cambridge.—The Saxon Portland Cement Company, Limited, 
x oe tenders for the supply of calcium carbide in 0 uantities 
of 8cwt. for a period of six months commencing Oct. 31, 1902. 


Ipswich. —The Corporation invite tenders for main switchboard, 
motor boosters, connections in generating station, and overhead con- 
struction for tramways. Tenders by Oct. 22. See advertisement. 


Wigan.—The Corporation invite tenders for the construction of 
a short length of new ат and for the reconstruction of а portion 
of their existing tramways. Tenders by O»t. 20. See advertisement. 


Chester.—The Corporation invite tenders for the supply of open- 


type arc апре Particulars may be obtained from Mr. hursfield, 
city pu engineer, Electric Light Station, Chester. Tenders by 
t. 20. 


Sunderland.—The Corporation invite tenders for one steam-driven 
three-phase generator, motor-generators, aud static transformers, and 
high and low tension switchboards. Tenders by Nov. 28. See 
advertisement. 


Hammersmith.—The Electricity and Lighting Committee invite 
tenders for the supply of prepayment electricity meters for use on 
single-phase alternating-current system. Tenders by Oct. 24. See 
advertisement. 


Nottingham.—The School Board invite tenders for the installation 
of electric light at the Bath-street Schools. Apply immediately to 
the architects, Messrs. Evans and Son, Eldon-chambers, Wheeler- 
gate, Nottingham. 


Paris.—The Municipal Wood Paving Factory at Javel requires 
five electric motors of 7 h.p. to 50 h.p. Particulars may be obtained 
at that factory. Tenders will he opened at the Town Hall, Paris, at 
2.50 p.m., on Oct. 22. 


Lancaster.—The Visiting Committee of the County Asylum invite 
tenders for the supply of а new direct-coupled dynamo of not less 
capacity than 700 c.p., and switehboard. For particulars apply to the 
Medical Superintendent. See advertisement. 


Dudley.—The Corporation invite tenders for supply of arc lamp 
earbons. Specifications, etc., may be obtained at the offices of the 
consulting engineer, Mr. Reginald P. Wilson, 66, Victoria-strect, 
Westminster. Tenders by 12 noon on 18th inst. 


Mansfield.—The Corporation invite tenders for electric light 
wiring of the town hall premises. Specification, ste , may be obtained 
from Mr. E. Holcombe Hewlett, at the Electric Lighting Station, on 
and after 20th inst. Tenders by 5 p.m. on 31st inst. 


Tunbridge Wells.—The Town Council invite tenders for the eon- 
struction of main flues at their central electrio light station, Tun- 
bridge Wells. Specification, etc., can be obtained on но te 
the Borough Surveyor, Town Hall, Tunbridge Wells. Tenders by 
Oct. 18. 


London, 8.W.—The London County Council invite tenders for the 
supply for one year from Jan. 1 of ongineers' goods and electrical 
fittings. Particulars may be obtained from the Olerk of the Council 
(Stores Branch), 19, Charing Oross-road, W.C. Tenders by 10 a.m. 
on 27th inst. | 


Paris.—The French Government have decided to invite tenders 
for the supplying and laying of the following cables: (1) from Brest 
to Dakar; 27 from Tamatave to Réunion and from Réunion to 
Mauritius; (5) from Saigon to Pontianak, at Borneo. 
be sent in by Oct. 21 next. 


Bootle (Lanos.).—The Corporation invite tenders for the wiring 
of the new fire station in Strand-road for the purposes of electric 
lighting. 5 etc., may be obtained at the office of the 
architects, Messrs. Anderson and Crawford, 56, Dale- street, Liverpool. 
Tenders by noon on 18th inst. | 


London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and erection of two electric car traversers at 
certain of the Council's depüts in the south of London. Specifica- 
tion, etc., may be obtained from the County Hall, Spring-gardens, 
S. W. Tenders by 10 a.m. on Oct. 21. 


Wakefield.—The Guardians invite tenders for the electric lighting 
of old workhouse buildinge, including supply and erection of steam 
dynamo, pipe work, switchboards, and wiring. Specifications and 

rticulars may be obtained from Mr. Н. Beaumont, clerk, Union 

ffices, Tetley House, Wakefield. Tenders by 18th inst. 


Gene (Sweden). The City Architect requires tenders for supply 
and erection of electrical machinery, accumulators, etc. nee 
specifications, etc., may be obtained from the Gefle stads byggnads- 
konter against payment of 25 kroner, which will be refunded. 


Tenders must 


Tenders by Oct. 15, addressed Anbud а élektriskt maskineri, Dratsel- 
kammare Stads, Gefle, Sweden. 


Shanghai.— Messrs. Preece and Cardew are authorised to receive 
tenders for the supply and delivery c.i.f. of two 500-kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 
switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 30. See advertisement. 


Newocastle-upon-Tyne.—The Tramways Committee invite tenders 
for the supply and erection complete of a new triple-expension direct- 
coupled engine, of 5,000 h.p., at the power station, Newcastle-upon- 
Tyne. Specification, etc., may be obtained from the general manager 
and engineer, Mr. А. E. Le Rossignol, M. I. E. E., Manors Power 
Station, Newcastle-upon-Tyne. Tenders by Nov. 8. 


St. Petersburg.—The St. Petersburg Stadt Amt (Town Council) 
invite tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Stadt Amt, St. Petersburg, Russia. 


Iran (Spain).—The Municipality invite tenders for the installation 
and working for 25 years of electric lighting. Tenders to the above 
at Irun. Amongst the conditions are the purchase for 150,000 tas 
of the already existing municipal central station. The following 
income may be expected : 500 pesetas рег horse-power per annum for 
not less than 25 h.p. and not more than 50 h.p. for paaie lighting ; 
and for private lighting 24 pesetas per month for each 10-c.p. lamp, 
14 pesetas for each 5-c.p. lamp; 80 cmos, per kilowatt-hour for 
lighting, and 50 cmos, per kilowatt-hour for power. A deposit of 
75,000 pesetas will he required. Tenders by Oct. 19. 


Glasgow.—The Corporation invite tenders for the construction, 
supply, and erection. under one contract, of the whole of the 
maehinery and accessories required for the mechanical equipment of 
the machinery buildings at the Dalmuir outfall works. Amongst the 
more items are: four Lancashire boilers, centrifugal pumping engines, 
screening and elevating machinery, penstocks, valves, electrical gene- 
rators for lightiny and power, electric motors, auxiliary pumps, steam 
and water pipe connections, lime-mixers, and other sewage treatment 
plant, overhead water-tank, etc. Specifications, еіс, may be had on 
application at the Office of Public Works, City Chambers, 64, 
Cochrano-street, Glasgow. Tenders by Oct. 28. 


Shanghai.—The Board of Trade have received through the Foreign 
Office, from H.M. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for i for the lighting of the British concessions by electricity— 
as follows: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, arc now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note. It is understood that no 
details or specification will be furnished. 


Madrid. — The Directorate-General of Posts and Telegraphs, 
Calle de Caretas 10, Madrid, as well as in the offices of the civil 
Governments of the provinces of Barcelona, Cordoba, Valladolid, and 
Zaragoza require tenders by Oct 28, which will be opened five days 
afterwards in the Directorate-(teneral of Posts and Telegraphs, 
Madrid, for the supply of 35 tons of galvanised iron wire four milli- 
metres in diameter, 10 tons of galvanised iron wire three millimetres in 
diameter, three tons of copper wire two millimetres in diameter, four 
tons of copper wire |$ of a millimetre in diameter, and four tons of 
copper wire 14 of a millimetre in diameter, for the telegraph and 
telephone lines of the State, at the upset prices of 570 tas, or 
about £17, per ton for iron wire, and 2,890 pesetas, or about £86, 
per ton for copper wire. A provisional deposit of 5 per cent. of the 
amount of the contract at the upset prices is required to qualify any 
tender. A translation of the general conditions of the contract has 
been received through the Foreign Office from his Majesty’s Embassy 
in Madrid, and, together with the particulars of the requirements 
which the wire must fulfil, may be seen by those interested on 
application to the Commercial Intelligence Branch of the Board of 

rade, 50, Parliament-street, London, S. W., on any day between the 
hours of 10 a.m, and 5 p.m. 


RESULTS OF TENDERS. 
Fulham.—The tenders received for the installation of electric light 
at the mortuary and coroner's court have been referred to committee. . 


Pemberton.—The District Council have accepted the tender of 
the Hadfield Steel Company for points, crossings, and tools in 
connection with the tramways. 


Brechin.— The Police Commissioners have accepted the tender of 
Middleton and Son, Brechin, at £27, for an installation of eleetric 


light at the municipal buildings. 


Bristol — Тһе Electrical Committee have accepted the tender of 
C. A. Hedges, Thomas-street, Bristol, for foundations, culverts, sub- 
ways, etc., at the Avonbank electricity works. 


Motors.—The Electric Construction Company have obtained the 
order for 59 motors for ће small-arms factory at Ishapur, for which 
& specification was recently issued by his Majesty's Government, 


Blackpool. — The Electricity and Tramways Committee have 
accepted the tender of Н. R. Griffin and Co., 24, Southwark-road, S. E., 
for about 510 yards of 20in. gauge tramway rails and 10 wagons, to be 
supplied to the electricity works, West Caroline-street, 


THE ELECTRICAL ENGINEER, OCTOBER 17, 1902. 


567 


BUSINESS NOTES. 


TRACTION. 

Maidstone.—A number of small main extensions ate to be made. 

Cheshunt. — А report on electric lighting will shortly be laid before 
the Council. 

Devonport. —Steps are being taken to put a stop to the overcrowding 
of the tramcars. 

Morecambe.—Mr. Pape is preparing a report on the subject of 
high-pressuro mains. 

Harrogate.—Several extensions of electricity mains were agreed to 
at Monday's meeting. 


.—The Electric Lighting Committee show a profit of £709' 


Leyton 
for the last half-year. 

Auckland.—A start with the construction of the tramways in this 
district will be mado very shortly. 

Johnstone.—Mr. Murphy is hopeful of being able to begin the 
construction of the electric tramways here soon. 

Clacton.—The promoters of the light railway scheme are anxious 
to take over the Corporation’s electric lighting order. 

Datchet. —The 5 company do not propose to proceed with 
their application to extend their system to this place. 

British Schuckert Electric Co.—Mr. Arthur Jacob, M. I. E. E., 
has been appointed general manager to this oompany. 

Hucknall Torkard.—-Sir Bache Cunard's light railway scheme in 
this district has been approved by the District Oouncil. 

Shoreham.—The Brighton Corporation have offered the Counci' 
to provide electricity for public and private purposes in Shoreham. 

Coseleg.—The British Electric Traction Company will probably 
oommence to electrically equip the Princes End line about January. 

Montrose Asylum.—The Managers have authorised the expendi- 
ture of £120 for the introduction of the electric light into the 
intirmary. 

_ Jarrow.—aA special meeting of the Council has been called to con- 
sider plans of proposed tramways from the British Electric Traction 
Company. . 

_ Lyndhurst.—The light railway scheme for this district has been 
joined to the electric lighting scheme, and the two are to be carried 
out together. 

Ayr.—The Corporation have increased the salary of Mr. Fred. 
Coutts, tramway manager, by £50. Ап extension of the car station 
is to be proceeded with. , 

Ipswich.—The Lozal Government Board will shortly hold a local 
enquiry in regard to the loans required for the construction of the 
proposed new tramways. 

Bournemouth.—The municipal telephone service proposa by the 
Corporation will form the subject of a conference of the local authorities 
interested in the scheme. 

Standish.—An effort is being made to have included in the appli- 
cation of the Wigan Corporation for tramway extensions a line to 
Standish Lower Grounds. 

Rochester.—Mr. E. Rotter, the consulting engineer to the City 
Council for the tramway scheme, estimates the total cost of the pro- 
posed works at £125, 860, 

Whitefield.—The Electricity Committee of the District Couneil are 
still conferring with the Bury Corporation Tramway Committee, and 
also with the Salford Committee. 

Withington.—A committee of the Council is discussing with the 
Manchester Tramways Committee a proposal to run trams from 
Brooks's Bar to Choriton-cum-Hardy. 

Buxton —The Council have adopted the engineer's suggestion to 
give their consumors the option of the demand indicator system. An 
extension is to be made in Corlar-road. 

Londonderry.—Mr. Р. C. Cowan, M. I. C. E., has held an enquiry 
into the proposal of the Corporation to borrow £35,000 for a private 
electric lighting installation in the city. 

Southport. —A report on the month's working of the tramcars shows 
that the earnings per car mile were 10°874d.—a slight increase as 
compared with the same period last year. | 

‚ Bath.—The amv company are to be requested to lay down 
either wood or macadam in place of the present granite pitching 
between and at the sides of the tramways. 

Handsworth.—The Board of Trade have sanctioned the purchase 
by the District Oouncil of that portion of the South Staffordshire 
tramways within the Handsworth boundary. 

Indo-European Telegraph Co.—The directors have declared an 
interim dividend for the half-year ended June 30 at the rate of 5 per 
cent. per annum, tax free, payable on Nov. 1 next. 


Excessive Speed. —A driver of one of the electric cars at Liverpool 
has been fined 10s. by tlie local bench for drivingat an excessive speed, 
alleged to have been at the rate of 18 miles an hour. 


Kingswear.—At a recent ше of parishioners a resolution was 
pes in favour of adopting the Lighting Act and lighting the perish 
y electricity, on the basis of not exceeding a 6d. rate. 
Newport (Mon.).—The electrification of the tramways is being 
‘delayed from the fact that the committee are unable to get possession 
of the land required for the widening af Chepstow-road. 


Burton.—The Town Council have agreed to adhere to the over- 
head system of electric tramway traction, instead of having recourse 
to the Lorain surface-contact system, as had been suggested. 


Reading.— Very good progress is being made by the contractors 
with the construction of the electric tramways here ; also at the power- 
house, where the foundations for the engines are in preparation. 


Thornhill.—The dispute between the District Council and the 
British Electrio Traction Compeny with regard to the position of the 
poles for the light railways has been settled by the Board of Trade. 


London and South-Western REailway.—It is stated that this 
railway is SOM эмы the adoption of electrio traotion on their 
ш lines. No authoritative statement has, however, yet been 
made. 

Slough.—The Light Railway Commissioners will open an enquiry 
here next Wednesday as to the 5 of granting the application 
of the London United Tramways Company for powers to run tramways 
in the district. 

Walsall —The Council propose to purchase a piece of freehold land 
containing 558 square yards, at a price of £150, as a site for a trans- 
former station to be used in connection with the supply of electricity 
for tramway purposes. A 

Dudley.—At a special meeting of the Town Council this week, 
resolutions were adopted in favour of purchasing all the tramways and 
light railways in the borough, the price in case of dispute to be decided 
by the Board of Trade. s 

Branksome.—The Urban District Council having received. a 
proposal from the Bournemouth Corporation to establish a municipal 
telephone, a special committoe is about to confer with the Bournemouth 
Corporation upon the matter. 

—Nothing has yet boen settled between Accrington 
and the Corporations of Haslingden and Rawtenstall respecting the 
purchase of the Accrington Tramways Company's undertaking. The 
matter, however, is under consideration. 


Plymouth.—The Town Council at their meeting on Monday 
approved a recommendation to apply for powors to extend the 
tramways. Six new rontes are proposed. A proposal to order dry 
seats for 10 of the cars was referred back. 


Aston.—The tramway and electrical experts havo advised the 
Tramways Oommittee that the character of the district is not suitable 
for centre-pole construction, and, in the circumstances, it has been 
decided to adopt the side-pole construction. 


. Willington Quay.—The Tyneside Tramways Company have refused 
the application of the District Council to lower the fares on the tram- 
ways from Willington Quay to North Shields and to Wallsend on the 
ground that it is ** commercially impracticable.” 


Sheffield.—The recent opening of the tramway extension between 
Firth Park and Brightside provides a circular means of communi- 
cation between the city and those two places. The extension from 
Heeley to Wood Bank-crescent will be opened on Nov. 1. 


Morley.—The borough electrical engineer, Mr. Drewett, in his last 
report stated that the output from the electricity works during the 
four weeks ended Sept. 6 was 5,276 units, against 4,807 units for the 
corresponding period of last year, being an increase of 469. 


Sunderland.—Work has been eommenced on the Fulwell-road 
section of the tramways. Messrs. Dick, Kerr, and Co. have the con- 
struction of the permanent way in hand, and the overhead lines and 
clectrical equipment is being done by Messrs. Siemens and Co. 


Southend.—In the course of a discussion on lifeguards at the last 
Town Council meeting it was stated that those at present in existence 
were ineffectual. Experiments were being made, and as soon as there 
was one they thought they could adopt, they would probably do so. 


Shanghai.—We understand that the offer of the Brush Electrical 
Engineering pompa to establish tramways in Shanghai has been 
accepted by the Municipality. The Brush Company have also recently 

uired the concession for the city of Bombay for tramways, light, 
and power. 

Toes Valley.— A conference has just taken place diebus the 

roposed construction of a light railway from Langdon k to the 
Middleton terminus of the Tees Valley Railway. The support of 
Lord Barnard, a large landowner in the district, is hoped to be obtained 
to the scheme. 

Newcastle.— Arrangements have been made fer bringing forward a 
proposition at the Town Council meeting in November for a tramway 
along Newgate-street and Percy street, from Clayton-street, to join 
the line at Barras Bridge. The Tramways Committee are considering 
an extension of the line to Newburn. 

Glasgow.—On Saturday night two tramcars collided in Cathcart- 
road, owing, it is said, to the brakes failing to act. The passengers 
were more or less severely injured. The short extension of the tram- 
ways to the Battlefield Memorial, Langside, is now completed, and the 
line was opened for traffic on Friday. 


Northampton.—The responsibility of the proper carrying out of 
the construction and electrical equipment of the торо electric 
tramways has been placed in the hands of Mr. Fidler, the borough 
engineer and surveyor, in order to avoid, if possible, the expense of 
engaging an expert to carry out the scheme. 


Wimbledon. —We notice the following changes in the staff of the 
electricity department: chief electrical engineer, Mr. H. Tomlinson 
Lee, A.M I.E. E.; chief assistant engineer, Mr. R. №. Torpy A. I. E. E.; 
eugineers-in-charge, Mr. E. F. Jones, Mr. H. L. Percy, and Mr. Т. R. 
Stancombe ; chief clerk, Mr. К. V. Treacher. К 

Bacup.—The British Electric Traction Company have declined to 
undertake a scheme of electric tramways from up through Whit- 
worth to the boundary of Rochdale, on the ground that they should 
not reccive sufficient traffic to justify the large expenditure which the 
carrying out of the scheme would necessitate. | 
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Geneva. —The tramway strike here continues. The employés have 
refused the last concession offered by the company, and the strike 
has now extended to various branches of Grade: At a meeting of 
trade unions on the 8th inst. it was decided to declare a general 
strike. It is estimated that there are 10,000 on strike. 


Dewahury. We understand that the response to the appeal for 
subscriptions towards installing the electric light at the Dewsbury 
infirmary - although all the money required has not been raised—has 
been so far successful as to warrant the committee who*have the matter 
in hand inviting tenders for the carrying out of the work. 


Brierley Hill.—Tlie Council have agreed to the laying of a double 
line of tramways in High.street by the Dudley and Stourbridge 
Tramways Company. The draft agreement with the Quarry Bank 
and Rowley Regis Councils for the obtaining of а joint order by the 
three Councils under the Light Railways Act was approved. 


Manchester.—The electric tramway service in Corporation-street 
had to be stopped for about an hour on Monday afternoon. From 
 Bome canse a portion of the road near the corner of Fennel-street 
imfstdehly fell in, and it was thought best not to allow the cars to pass 
the hole in case of a larger fall. The rain was heavy at the time. 


. Exeter.—The Electric Traction Committee have instructed the 
f surveyor to prepare all plans and estimates, and to prepare and 
вив notices to frontagers in connection with the electric tramway 
scheme. The electrical engineer is to co:operate with the surveyor, 
especially in connection with the electrical equipment of the line. 


Warrington.—The South Lancashire Tramways Company have 
informed the Rural District Council that the proposed tramway from 
Newton to Warrington is under consideration. There is a probability 
of the Corporation taking up the light railway order and continuing 
the Wilderspool tramway to the centre of Stockton Heath in the near 
future. 


Aberdeen.—It is decided that on the different tram routes a 
modified service of Sunday cars shall ve run in the forenoon to suit 
churchgoers, and also at an hour to accommodate people coming from 
church. From about 12.50 the сагв on the various routes will cease 
running until three o'clock in the afternoon, when they will run on 
till nine o’clock. 


Tonbridge. —The Urban District Council have agreed to supply the 
Acme Chemical Company with electrical power for their new works, 
provided that the company entered into an agreement to repay the 
amount spent on outlay—namely, £400—in five years—viz., 20 per 
cent. on outlay—and pay a rate of 2d. per unit on motive power 
supplied to them. 


Dover. —A Local Government Board enquiry has been held respecting 
the application of the Corporation to extend their borough boundaries, 
taking in St. Margarct’s Bay and several adjoining villages. The pro- 
posed extension includes four miles of valuable slevat sea frontage, 
over which powers have been given for an electric tramway connecting 
with the Dover system. 


Acton.—The District Council have decided to adjourn the con- 
sideration of the question of the electric lighting of the parish until 
its next meoting, and have directed the clerk to report on the position 
of the Council in reference to its electric lighting order, and to pro- 
duce the plans prepared by Messrs. Lacey, Clirehugh, and Sillar in 
reference to this matter. 


Brighton. —Mr. Kincaid, the consulting engineer, recommends that 
the route along Vernon-terrace to Montpelier-road should be adopted 
for the tramway from Dyke-road to the sea-front. A post-card poll 
of the ratepayers in the West Ward has resulted in 233 voting against 
the proposed extension of the tramways from Seven Dials to Preston- 
street, and 173 in favour. 


Hawick.—The principal streets of Hawick were lighted for the 
first time by electricity last week. In High-street and Bridge-street 
10 arc lamps of 1,000 c.p. have been erected, the pillars being about 
22ft. high. On each pillar there are also two small lampe to be lighted 
after the ares are extinguished. All the other streets will shortly be 
lighted with the electric light. 


Dingwall.—A draft agreement has been prepared by the Town 
Council for transmission to Major Blunt requesting a supply of electrio 
light for the burgh at 44d. per unit for public Lighting and at not 
more than 6d. per unit to private consumers, the tuwn to be permitted 
to buy the plant at the end of 10 years or before the expiry of 20 years, 
the price to he fixed by arbitration. 


Electrical Mail Vans.—The success attending the recent trials, 
made by the postal authorities in the E.C. district with the Opper- 
mann " patent electrical mail van, has induced them to further test 
the suitability of this type of motor van on another and more difficult 
route. The one chosen for the present trials, which commenced on 
Tuesday, is in the Battersea district. 


Proposed New Tube Railway.—In the next session of Parliament 
в tube railway to run under the Central London Railway from the City 
to the Marble Arch will be promoted. The idea is to connect the 
North-West London Railway—from the Marble Arch to Cricklewood — 
which was authorised a couple of years ago, and so form a through 
route from the North-West to the City. 


Pemberton.—At tle last District Council meeting the receipt of 
application from 16 individuals for electric current and of two appli- 
cations for the current for motive power was reperted, and it was 
resolved to increase the applicauon for further borrowing powers from 
£45,000 to £50,000, so as to include £2,700, the balance overdrawn 
at the present time, and £2,300 for the purchase ef motors. 


ton Railway.—It is stated that the directors of the London, 
Brighton, and South Coast Railway Company are about to seck par- 
liamentary powers to adopt electric traction on their main lines, e 


understand that the system to be used has not yet been decided on, 
but the Daily Mail says that at any rate it will not be the monorail, 
Mr. Behr's proposals in this direction having been rejected. 


Leigh. —It is stated that the South Lancashire Tramways Company 
had intended to open the Leigh, Atherton, and Bolton sections of 
their system on Monday next, but that the opening will probably be 
indefinitely postponed owing to theattitude assumed by the Tramways 
Committee of the District Council, who insist upon certain widenings 
and works being completed before the cars are allowed to run. 


Hucknall Torkard.— The Electric Light Committee have under 
consideration the question of supplying the electric light in the 
district, and are in communication with Messrs. Ford and Barker, who 
represent the electric power company. The cost of the transformer 
would be from £600 to £800. The company are erecting their 
general station at Ilkeston, and hope te be able to supply Hucknall 
about the middle of next year. 


Southend. —The Town Council are now able to supply electric light 
night and day. They have 117 consumers connected, representi 
about 8,016 lamps of 8 c.p. In July the pier trams were transfe 
from their own generating plant to the station suppiy, and have con- 
sumed 22,354 units, for which the Lighting Committee will receive 
£186. 5s. 8d. They claim to have saved the Pier Committee con- 
siderably over £500 this season. 


Paris.—A collision which occurred here on Sunday evening at the 
intersection of the Avenue de 1a République and the Avenue Gambetta, 
between the Romainville Opéra und the Bagnolet Opéra electric cars, 
injured 39 passengers. An automobile going at an alarming speed 
along the narrow Boissy d'Anylais dashed into a carriage at the door 
of the Cercle Artistique, inflicting fatal injuries upon the coachman 
and hopelessly damaging the vehicle. 

Newoastle-under-Lyme.—A sub-committee has been appointed 
to consult with the borough surveyor, the gas manager, and the con- 
sulting engineer as to getting out plans and specifications and obtain- 
ing tenders for the erection of the “р and buildings, with 
power to гапу out the necessary works and details for the electric 
supply in the borough. It has also been decided to appoint an elec- 
trical engineer to carry out the work. 


Halifax.—Sir Douglas Fox has 2 to the Tramways Com- 
mittee on the proposed lift at Salterhebhle. He is of opinion that such 
a lift would bo à much safer mode of conveying passengers than by ә 
tramway up Salterhebble-hill, with its steep gradient, and that it 
would facilitate the convenient working of the tramway system as & 
whole. He estimates the cost of the scheme at £10,500. А rate- 
payers’ meeting is to be held on the question. 


Dundee.—Six of the new cars which are intended for the service 
of the Constitution-road route have arrived in the city. The vehicles, 
which have been designed by Mr. Peter Fisher, the manager, are of 
the double-bogie combination type. There is an enclosed compart- 
ment containing seating accommodation for 30 passengers, and at each 
end there is an open platform for six passengers. The canopy is con- 
tinued over the platforms, and there are screens for protection in 
inclement weather. 


Manohester-Liverpool Monorail.—The London correspondent of 
the Liverpool Courier is authoritatively informed that the promoters 
of the Manchester and Liverpool Electric Express Railway now have 
their arrangements so far completed for the construction of the line 
that they hope to have a section in the neighbourhood of Warrington 
in full working order by next June, and they intend then to demon- 
strate the practicability of a train running at the full speed of 110 miles 
an hour over this section. 


Ashton-under-Lyne.—The question of terms for a lease of the 
Hurst lines was discussed at the last District Couneil meeting, and it 
was resolved that a representative of the Corporation and a representa- 
tive of the Hurst District Oouncil should go into the question of 
interest and sinking fund accrued during construction of the Hurst 
lines and report thereon. It was also agreed that on certain cars a 
uniform fare of 1d. be adopted. The Hurst Council are in favour of 
the running of Sunday cars. 

Coris.— An analysis of the accounts of the working of the electric 
tramways at Cork, which we have received, shows that the total receipts 
for the year ended Dec. 31 last amounted to £23,921, compared with 
£21,421 in 1900 and £19,768 in 1899. The number of passengers 
carried was 5,714,325, compared with 5,137,141 in the previous year 
and 4,744,528 in 1899. The number of car miles run was respectively 
855,552, 752,607, and 613,113. The receipts per car mile averaged 
last year 6°71d., in 1900 7`014., and in 1899 7:734. 


Worthing.—The income of the Council's electric light undertaking 
for the past 12 months, the lirst year, was £3,160, the expenditure 
£3,150. The latter sum includes £530 for stock now in hand, and 
items totalling roughly another £500 which wil] not recur, such as 
the wiring of the generating station. On the other hand, the capital 
charges equalled £2,110 for the year. At the present time there are 
actually connected with the mains {һе equivalent of 9,127 8-c.p. 
lamps, while over 1,100 more have been applied for. 


Derbyshire.—The promoters of the Derby, Nottingham. and 
district and the Erewash Valley light railways intend to apply in the 
next session for parliamentary powers to enable them to construct and 
work the light railways on the same roads and districts as those of 
the schemes rejected by the Light Railway Commissioners last year. 
The County Council at their last meeting decided to give their consent 
to the schemes in the main without prejudice to any rights to raise 
objections on various points which may atterwards arise. 


Hampstead.—The Hampstead Heath Protection Society calls atten- 
tion to the fact that the Charing Cross, Euston, and Hampstead Rail. 
way Bill, which asks for powers to tunnel under the centre of Hamp- 
stead Heath, is now awaiting its third reading in the Houseof Commons. 
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Middlesbrough.—A report has been presented showing that the 
cost of electric lighting the proposed area with 40 arc lamps would be 
£800 per annum, all the lamps to burn up to midnight and one-half 
to be turned out after that time. The matter is in abeyance pending 
further reports The total revenue during September was £671. 3e., 
against 7. 12s. ld. in September of last year, and the cost of 
production 1:954. per unit, against 2:744. unit in September 
of last year, a decrease of "79d. per unit in the year. The profit for 
the month was £325. Os. 6d., whilst the accounts rendered during the 
June and September о amounted to £2,277. 158. Ad., against 
£1,117. 0з. 2d. in the same quarters of last year, an increase of 
£1,160. 13e. 24. 

Bournemouth. —The propad Bath-road tramway is to be d 
for the present, and the application to Parliament noxt session will be 
confilied. to the following Purpose (1) confirming the Oorporation’s 
alleged lapsed powers under the ordor of 1900; (2: the addition of 
powers to the Corporation to purchase by agreement tramways within 
or without the borough constructed in connection with the tramways 
of the Corporation ; and (3) power to the Board of Trade to grant the 
Corporation provisional orders for further tramways without the borough 
in extension of any tramways for the time being owned hy the Corpora- 
tion. The tramways in Holdenhurst, Ashley, Portman, and Gladstone 
roads are now completed, and only the sanction of the Board of Trade 
is wanted to open them for traffic. 

Denoaster.—Mr. E. J. Little has been engaged as chief assistant 
electrical engineer. The borough electrical engineer in his lest monthly 
report stated that the fuel economiser had been fixed and was now in 
use. The number of applications received since Sept. 1 up to the 
present date was equivalent to 78 8-с. р. lamps ; number of consumers 
on books, 220 ; number of 8-c.p. lamps applied for up to present date, 
14,766 ; number of 8-c.p. lampe connected, 14,032 ; number of 8-c. p. 
lamps awaiting connection, 734 ; number of cunsumers awaiting con- 
nection, 6; maximum load, Oct. 1, 1902, 176,565, being equivalent 
to 5,960 8-c.p. ape An application for extension of the electric 
eables to Waterdale having been received, enquiries will be made with 
the view of ascertaining how many other likely consumers there are at 
present in the neighbourhood. 

Barrow.—The last прога of the Corporation in completing 
arrangements with the British Electric Traction Company for laying 
down a system of electric tramways has been settled. There was a 
desire on the part of the Corporation to increase the width of the 
present tramways from Aft. to the standard gauge of 4ft. 84in., but 
the Furness Railway Company oppoeed this change, because they claim 
that the high-level bridge acroes from the town proper to Old Barrow 
has been constructed for the narrow gauge, and is not strong enough 
to carry the standard gauge. The tramways will therefore remain at 
the old 4ft. gauge, but it is proposed to mske the body of the tram- 
cars wider than those of the steam-cars now in uso. The work of 
taking up some of the old tramlines has been commenced, and it ie 
expected by next autumn that new electric cars will be running. 


Bradford.—The Corporation this week decided that ап offer be 
made to take on а 21 years’ lease the following lines authorised to be 
made by the Shipley Urban District Council: (1) from the Bradford 
and Shipley boundary at Thackley, through Shipley, to the Rosse 
Hotel, Saltaire: and (2) from the centre of Shipley to the Branch 
Hotel, Koighley-road, on terms to be settled by the Board of Trade 
arbitrator when dealing with the question of the Frizinghall and 
Saltaire line now worked by the Corporation. The Corporation have 
also made an offer for the proposed extension from the Rosse Hotel to 
the Shipley boundary at Nab Wood end, when the projected line from 
Bingley should be constructed to connect with it. The city surveyor 
has been instructed to double the existing single line on Wakefield- 
road between l'aley- road and New Hey-road, at an estimated cost of 
£2,140. 

New South Wales.—In connection with the adoption of the 
eight-hour system on the railways and tramways of New South Wales, 
it is estimated that the increased cost in wages since the introduction 
of the system has been at the rate of £38,000 a year on railways and 
£22,451 a vear on tramways. The estimates for the year given in our last 
issue were, of course, greatly influenced by the adoption of this system. 
With regard to the tramway service and the demand for weekly 

rieds of 48 hours instead of fortnightly periods of 96 hours, the 
Railway Commissioners consider that the fortnightly period is a fair 
aud reasonable arrangement. The extra cost of the extension of the 
eight-hour system on a fortnightly computation amounts to about 
£61,000 per annum. If based on a weekly computation, it is osti- 
mated that it would amount at least to £66,000 per annum. During 
the year ended June 30 last the sum of £45,452 was paid for over- 
time on railways, and £6,760 for overtime on tramways. 


Light Rauways. The Board of Trade has confirmed the following 
light railway orders : (1) Wakefield and District Light Railways (Exten- 
sions) Order, 1902, authorising the construction of light railways in 
the city of Wakefield, the borough of Ossett, and in the townships 
of Horbury, Lofthouse-with-Carlton, Thorpe, Rothwell, Sandal Magna, 
Oulton-with-Woodlesford, and in the parishes of Rothwell, st 
Ardsley, and Outwood, in the West Riding of the county of Vork; 
(2) South Norfolk Light Railway (Extension of Time) Order, 1902, 
amending the South Norfolk Light Railway Order, 1898; (3) Spen 
Valley and Morley Light Railways (Extensions) Order, 1902, autho- 
rising the construction of light railways in the borough of Morle 
and the urban districts of Birkenshaw, Drightlington, and Gomersal, 
in the West Riding of the county of York, and for other purposes ; 
and (4) Bentley and Bordon el Railway Order, 1902, authorising 
the construction of a light railway in the county of Southampton 
from Bentley to Bordon. 


The society considers that the construction of a railway under the 
Heath will create a very bad precedent, and they fear that, notwith- 
standing any protective clauses that might be inserted in the Bill, the 
picturesqueness of the Heath will be seriously injured before many 
years have : 

Nelson.—The work of laying the tramlines from Reedyford Bridge 
to Nelson is being ро rapidly forward, апа а large number of 
workmen are engaged. It is expected that the trams will be running 
on this and the Leeds-road route by Christmas, if not before. А 
deputation visited Rugby last week with the object of making enquiries 
with respect to the purchase of cars. No definite arrangement has yet 
beer. come to with Barrowford, but the Nelson Town Council decided 
a week or two ago to proceed with the construction of the light railway 
from Colne to Barrowford. 

Additional Traffic Returns.—Anzglo-Argentine, £99 decrease; 
Barcelona Ensanche y Gracia, £28 increase ; Barcelona, £349 increase ; 
Brisbane, £429 increase (month of September, £9,757, increase £994) ; 
Buenos Ayres and Belgrano Electric, £202 decrease (month of Sep- 
tember, £12,476, decrease 2150); Calcutta, £844 increase ; Cape Town 
(month of August) receipts £15,450, expenditure £7,801; Isle of 
Thanet Electric, £43 decrease; Mexico Electric (month of July), 
receipts £20,300, expenditure £12,600 ; Perth Electric, £157 increase; 
Port Elizabeth (month of August), receipts £4,014, expenditure £1,979. 

Walsall.—At the last meeting of the Town Council it was reported 
that the National Electrio Wiring Company have completed their 
contract for the overhead equipment of the Bloxwich section. The 
electrical engineer has been requested to submit a design and specifica- 
tion for а car somewhat similar to those in use in Manchester, but with 
reversed staircase, the тоа to be between six and seven tons, with 
accommodation for from 40 to 50 passengers. The car is to be warmed 
by electric heaters in cold weather. It was decided that the committee 
Core кериш any tender should submit the matter to the whole 

uncil. 


Crosby.—In connection with the discontent which has been mani- 
fested recently regarding the service of tramoars on the Seaforth- 
Crosby system of the Overhead Railway Oper. а meeting of 
property owners and ratepayers of the district was held on Wednesday 
to discuss the questions of ап accelerated service and cheaper fares. 
It was suggested that the local council be asked to subsidise a motor 
company to run a service in opposition to the railway and the tram- 
way. After some discussion it was resolved that & committee should 
be appointed to wait upon Mr. Cottrell, manager of the Overhead 
Railway Company. 

Northfleet. —The District Council and the British Electric Traction 
Company, who run the electric trams in this district in connection 
with the Gravesend system, are in eonflict with regard to the lightin 
of the car-shed at Northfleet. The company wish to take current o 
the trolley wire for this purpose, but the hfleet Council are 
objecting. In a letter to that body, which was read at last week's 
meeting, the company pointed out that as the Northfleet Council do 
not suppl y the current, but the Gravesend Corporation, they can have 
no possible cause of complaint. It will be interesting to see how this 
little controversy will end. 

Wolverhampton.—The tramways revenue account shows a total 
expenditure of £7,394, whilst the income for the year has amounted 
to £9,112. Thisinchudes £8,912 received from passengers and carriage 
of parcels on the Tettenhall, Willenhall, Bilston, and Dudley-road 
lines, and £200 receipts from advertising on cars. On capital account 
there was expended up to March 31 last for the provision of electric 
traction a total of £88.3522. This includes construction of track, etc., 
£64,231 ; car depót, £8,691 ; and cars, £5,617. Everything is ready 
on the new Willenhall-Darlaston and Bilston-Bradley clectric sections 
for the Board of Trade inspections. Trial trips over the lines have 
proved eminently succeesful. 

The Dolter Surface-Contact System.-—There is at present to be 
seen at the Brighton Electrical Exhibition a working model of the 
above system, which is being exhibited by the Dolter Electric Traction 
Company, of London. In common with other surface-contact systems, 
the current in the Dolter system is gathered by the brushes on the 
cars from studs placed at distances of about six yards apart in the 
centre of the track. The company have taken precautions against 
any risk of the studs remaining alive after the cars have раан. over 
them by the adoption of a 5 skate, which is placed at either 
end of the cars. The working model is to be seen at Brighton any day 
during the continuance of the exhibition. 

Woroester.—The Electricity Committee have been authorised to 
engage, as the necessity arises, the following staff for the Tybridge. 
street к station : two engine-drivers at 50s. per week each, 
with 7d. per hour for overtime ; two stokers at 28s. per week each, 
with 6d. per hour for overtime ; one fitter at 25s. per week, with 6d. 
per hour for overtime; one labourer at 248. 6d. per week, with 5d. 
per hour for overtime ; one switchboard attendant at 15s. per week ; 
one additional assistant at £90 per annum. We understand that 
before the end of the month some of the power for street-lighting will 
be supplied from this station. The Tramway Committee are under 
agreement to use 200,000 units during the year commencing Dec. 1. 

Hull.—The city of Hull tramway traffic receipts for last week show 
that 511,786 passengers were carried, and the total receipts amounted 
to £2,132. 8s. 10d. This is considerably less than the receipts of last 
year's Hull Fair week, when the number of passengers was 550,780, 
and the total receipts £2,294. 18s. 4d. The sub-committee of the 
Hull Corporation which has in hand the negotiations with the North- 
Eastern Railway Company concerning the rebuilding of Whitefriar- 
gate Bridge have held а meeting, as a result of which it is hoped that 
a satisfactory settlement will be come to soon. With a new bridge 
the Corporation will be able to extend their electric car service into Auckland (N.Z.).—There appears to be some little friction between 
the old town as far as the pier by way of Alfred Gelder-street and | the Auckland Electric Tramways Company and the Neuchatel 
Lowgate, | "m Asphalt Company. Correspondence laid before the Auckland City 
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Plymouth, has been dissolved by mutual consent. The estate of 
T. Morley, 16, Whalley-road, Accrington, has been released from 
trusteeship. 

Shoreditch —After being closed for three months, and having 
£4,000 expended upon its restoration, Hoxton parish church was on 
Tuesday reopened with some ceremony. The church, which was 
consecrated in 1826, has been made bright with an installation of 
electric light. 


IMferd.—On Friday last Mr. Gilbert К. Spurr, assistant engineer to 
the Urban District Council, was presented by the staff and employés 
with a marble clock, suitably inscribed, on the oceasion of his marriage. 
Mr. Arthur H. Shaw, the resident electrical engineer, made the 
presentation. 


Islington.—The following rates for motor power have been agreed 
to: from 12.30 a.m. to sunset, 2d. per unit; from sunset to 
12.50 a.m., 5d. per unit. Low-tension distributing mains are to be 
laid in Hornsey-road and Liverpool-road at a cost of £360, and in 
Caledoniaa-road at a cost of £133. 


Battersea.—The Guardians have approved of the recommendation 
of the Works Committee that, as the extra cost for lighting the new 
receiving wards by electricity was under £300 the Board have the 
building lighted by this illuminant, having only a few gas jets in the 
building in case of emergency. 

Ayr.—A Babcock and Wilcox boiler is to be substituted at the 
refuse destructor werks in place of a Lancashire boiler. A heating 
surface of 2,852 square feet and a working pressure of 250lb. per 
square inch will be provided. The extra cost is £150. We under- 
stand that the tender of Messrs. Meldrum Bros. is to be accepted. 


A Useful Contrivance.—We have received from Mr. E. L. Collins, 
the patentee, a most practically arranged and well-bound drawing, 
tracing, and photo-entry kook, with columns and index. The former 
might possibly be increased so as to allow of entries of dates of 
forwarding and return to firms by whom drawings have been borrowed. 


Banley.—Electric energy is to be offered to large consumers at the 
following rates : for the first 1,000 units in one quarter, 6d. per unit ; 
for the second ditto, 5;d.; for the third, 5d.; for the fourth, 44d.; 


and for any additional quantity beyond 4,000 units, 4d. per unit, the 


charge to be subject to the usual discount allowance of 5 per cent. if 
paid within 21 days. 

Stock Exchange. Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in Calcutta 
Electric Supply Corporation’s further issue of 20,000 shares of £5 
each, and to allow the Colombo Electric Tramways and Lighting Com- 
pany's £120,000 5 per cent. first mortgage debenture stock to be 
quoted in the official list. 


Faversham.—The Kent. Electric Power Company have informed 
the Council that they would be in a position to supply energy well 
within & year, and that they were prepared to negotiate with the 
Corporition. The town clerk has been instructed to reply stating that 
on receipt of a more definite offer the Council would be prepared to give 
the matter their consideration. 

Stookton.—The Town Council have referred Back to committee a 
recommendation to supply current to the Stockton Rural District 
Council at the rate of 44d. per unit up toa minimum of 17,000 units 
for a term of 10 years, and to offer to supply energy to the Stockton 
Co- operative Society for their new battery in Dixon-street at a minimum 
charge of £16 per annum for a period of five years.. 

Newport (Mom.).—Tho question of providing a separate electric 
installation for the asylum, which is estimated to cost £3,433, has 
been deferred pending arrangements with the Corporation for a supply 
from the central station, which in duplicate: mains and transformers 
would mean an outlay of about £2, The Electrical Committee 
say they can supply the current, and leave the decision to the Lunacy. 
Committee. | | 

Cable Rates.—The Secretary to the General Post Office notifies 
that on and from Nov. 1, 1902, Press telegrams will be accepted for 
transmission between the United Kingdom and Sweden (via the cables 
of the Great Northern Telegraph Company), between the hours of 
б p.m. and 9 a.m., at half the rates for ordinary telegrams, with a 
minimum charge of 10d. per telegram. Particulars respecting the 
general condition, will be furnished on application. 


Weünesbury.—The Council have adopted a scheme of electric 
lighting to be carried out in conjunction with an agreement with the 
Midland Electric Power Company, by which the latter will supply to 
the Corporation electric energy in bulk for both power and lighting 
purposes, and have instructed Mr. F. J. Warden-Stevens, their con- 
sulting engineer, to proceed at once with the necessary plans and speci- 
fications. Application is to be made for sanction to a loan of £11,000 
to defray the cost of the work. 


Devonport. —The Admiralty are considering a comprehensive 
scheme for supplying electric light and power from a station in the 
dockyard. The capital expenditure to date on the electricity under- 
taking amounts to £82,803, leaving £4,047 spent in excess of sanction 
obtained. The Electric Power Committee have instructed the elec- 
trical enginéer to prepare an estimate of the probable outlay required 
for the purpose of carrying out works in contemplation with the view 
to the Council making application for a further loan. 


Diary.—The first of the hardy annuals has made its appearance 
in the shape of the Mechanical World’ Pocket Diary and Year 
Book for 1903." It is published by Messrs. Emmott and Co, Limited, 
Mechanical World Offices, Manchester, and 118, Chancery-lane, W.C. 
We note that a considerable amount of new matter hus been intro- 
duced this year, especially in the section dealing with electrical trans- 
misstoh of power. The acknowledged usefulness of this little book 
of rules, tables, and data has also been enhanced in various other 
(lirections, 
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Conttmental Tolephones.—The Daily Chronicle's Brussels corre- 
spondent says the telephone cables at present being laid between 
nmark, Hamburg, and Berlin, the completion of which is promised 


for next month. will be shortly connected with Brussels and Paris. 


The London- Brussels telephone will not, it appears, be ready ав soon 
as had been expected, as the trials have so far only been successful as 
far as London. Attempts to communicate with English provincial 
towns were unsatisfactory. This defect must be put right before the 
line will be opened to the public. 


Derking.— Mr. W. H. Trentham's estimate of the proposed capita! 
expenditure on electric lighting is £20,000, including two boilers, 
5 and stekers, £1,975 ; two steam dynamos (90 kw. each), 

,156 ; steam-exhaust and water-pipe work, £801 ; switchboard and 
cable connections, £1,262 ; accumulators, testing instruments, 21,950; 
underground mains, street works, etc., £4,500: buildings, £3,000 ; 
land, £800 ; fees and contingencies, £892. The Council have formally 
5 the estimates and will submit them with Messrs. Ed mundson s 
plans to the Local Government Board. 


Lowestoft.—The Electric Lighting Committee's last report states 
that there are now 288 consumers, and applications from 26 consumers 
yet to be connected. In answer to applications for private lighting, 
two cables are to be laid at а cost of £ Cables for public lighting 
are also to be laid in Suffolk-road, Waveney-road, and Whapload- 
road. These roads will be lighted with Nernst lamps, placed upon 
temporary posts, at an approximate cost of £300. The committee 
also propose to remove the arc lamps along the Esplanade, and to 
substitute the incandescent lights for the winter months. | 


Dundee. — Ап arrangement has been arrived at with the co-opera- 
tive society to the effect that, provided the society consume during 
the year from May 15 last not less than 25,000 Board of Trade units 
for lighting purposes, the charge for units consumed for lighting 

urposes up to May 15 last would be at the rate of 24d. per Board of 
e unit, and on the 25,000 units and over consumed for lighting 
urposes from the year from said May 15 at the same rate of 24d. per 
oard of Trade unit—it being understood that the current used for 
motive power shall not be calculated in making up the 25,000 
minimum. 


Bognor. — An application has been received from the National 
Telephone Company to erect poles within the urban district, in order 
that Bognor might be brought into conimunication with Chichester and 
the rest of the country. Sufficient subscriptions having been obtained, 
the company intended opening an exchange very shortly. The Council 
have pledged themselves to support the Post Office by promising to 
subscribe, but the latter have so far not taken any action. The 
Council will now write to the Postmaster-General enquiring, before 
they sign any agreement, when the Post Office system was likely to 
be established. | . 

Parcel Post Trade. —We have frequently referred to the expan- 
sion which might be given to pare. post trade, so well developed 
elsèwheré, and have just received quite ро s from Messrs, Neale 
and Wilkinson, 32, St. Mary-axe, London, E.C., a tariff of rates and 
information useful to those who have oceasion to send packages 
abroad. Ву the arrangement of the book the cost of conveyance to 
almost any part of the world may be seen at a glance. We аге 
informed that to South Africa, India, Australias, etc., packaged can be 
sent cheaper than by parcel post and without any limits as to size 
and weight, and that a copy will be sent post free to any of our readers 
who care to ask foi it. 


Dalkeith.— Messrs. Crompton and Co., Limited, have, with the 
approval of the Town Council, acquired ground in Croft-street as a 
site for a generating station in connection with the provisional order 

ranted by the Board of Trade under the Electric Lighting Acte, 
1882 and 1888, and the Electric Lighting (Scotland) Act, 1890. 
Messrs. Crompton and Co. have undertaken to lay down distributing 
mains for the purpose of a general supply of electric light within a 

riod of two years. The Council have arranged for the street-light- 
ing by electricity, and have the option to take over the whole under- 
taking upon a graded system of payments within six months of the 
expiration of a period of. 10, 17, 24, or 51 years, 


Aseidente. At the inquest into the death of a man who died at 
Sutton Coldfield recently while working on a feeder pillar connected 
with the electric cables which have been laid in the borough, the jury 
returned a verdict that the deceased died from electric shock owing 
to having a weak heart. A fire occurred on the 14th inst. in the East 
United Free Church, Aberdeen, and a splendid organ recently erected 
was destroyed. The organ was worked by electricity. It is supposed 
that the fire was caused by the fusing of the electric wires, as the seat 
of fire was near the electric motor. А breakdown in the supply of 
electricity occurred in Nelson recently owing to the fusing of a cable, 
which threw an amount of pressure on to the other mains they were 
not able to bear. In some cases damage was done by the bursting of 
the lamps, while the fuses were also damaged. 


Leeds,— Dr. Panton, chairman of the Bolton Corporation electricity 
works, sends us some correspondence which has passed between him 
and the Lord Mayor of Leeds (Alderman Butler) relative to a state. 
ment and figures given by the latter at án inspection by the Leeds 
City Council of the new buildings and plant at the city electric light- 
ing works, referred to in our issue of Oct. 3, p. 502. Dr. Panton 
gives the following costs E Board of Trade unit taken from a con- 
temporary: ‘96d. for Bolton, 97d. for Cork, 1'00d. for Bradford, 
1:004 for Liverpool, and 1:044. for Leeds, thus putting Leeds fifth 
instead of first (as in report) as to cost of production. These figures 
differ slightly from: those in the Electrical Engineer's Central-Station 
Directory, just issued, where the figures are: Bolton, ‘96d. ; Cork 
(no returns received); Bradford, 1:14d. ; Liverpool, 1:08d. ; and 
Leeds, 1:18d. These are costs per unit sold, not including interest 
and repayments, | ` 


Grimsby.—The Electricity Committee are holding an exhibition at 
the town hall to illustrate the uses of electric current for lighting, 
cooking, heating, and the driving of machinery. Au artistic souvenir 
has been prepared descriptive of the application of electricity, and 
containing many beautiful illustrations. The text is by Mr. W. A. 
Vignoles, the borough electrical engineer, who has worked very hard 
to make the exhibition a success. In the souvenir he has given a 
host of useful information with regard to the use of tlie various motors 
and appliances, while the blocks which illustrate these methods are 
exceptionally good. 


Paddington.— When the surveyor submitted his report upon the 
necessary alterations to the electric lighting arrangements iu the 
town ball, he estimated the cost at £34, and he was instructed to 
have the work executed at a cost of not exceeding the amount of his 
estimate. During the recess the surveyor obtained quotations, anl 
that of Mr. C. Mickleburgh, for £42. 10s., was accepted, he being a 
local map, although his price was 104. above that of the lowest 
tender. This naturally led to a debate last week, where the opponents 
of this parochialism, not to call it worse, had decidedly the best of it. 
A strong protest was entered against the system which prevailed in 
the Council of asking different firms to tender and then not accepting 
the lowest tender sent in. 


Fulham.—It is proposed that an electric motos, of not less than 
34 h. p., and a sawbench with boring apparatus and all accessories 
complete, be erected at the Borough Council's depót at an estimated 
cost of £90. The London County Council having agreed to advance 
the Borough Council the sum of £25,000 (further part of the loan of 
£120,000 applied for) in connection with the extension of its electric 
light undertaking upon the terms that it is taken up at once and 
repaid with interest at the rate of £3. 108. per cent. per annum. the 
latter body intend to provide out of a siuking fund establishe for 
that purpose, or from maintenance account for all renewals and replace- 
ments during the currency of the above-mentioned loin of £25,000 of 
plant or machinery provided with the proceeds thereof and to pay the 
costs of the loan. 


Portsmouth.—The municipal telephones will be opened to sub- 
scribers in a few days. The completed area at present covers Ports- 
mouth and Portsea, and includes about 240 subscribers. Owing tothe 
rapid increase in the electric lighting of the boruugh, and the fact 
that the Electric Lighting Committee will shortly have to light several 
of the large Government departments, it has been decided to augment 
the plant at the electric light station by two 500-kw. sets. It is esti- 
mated that the probable increased income for the year will be about 
£4,500. It is not at present proposed to extend the existing build- 
ings. Already the contract for lighting the new naval barracks has 
been approved and sealed by the Admiralty authorities, and negotia- 
tions are proceeding for fitting installations at the Gunwharf and 
Eastney Barracks. 


Kingston-on-Thames.—The committee of the Municipal So-iety 
has forwarded to the Town Council the following resolution, which 
was unanimously carried at its last meeting: ''That the committes 
of the Kingston Municipal Socicty has heard with great astonishment 
that the Kingston Town Council at their meeting on Sept. 30 went 
back upon their рте 008 resolution as to the appointment of an expert 
to enquire into the position of the municipal electrical undertaking. 
That in the opinion of the committee of the society the necessity for 
the appointment of such an expert lias in no respect diminished, and 
they call upon the Council in the interests of the burgesses, who are 
so deeply involved in the undertaking, to take immediate steps to 
earry out ' the searching investigation ' demanded һу the meeting of 
burgesscs held at the Assize Court in March last." 


Tunbridge Wells.—Colonel A. J. Hepper, R.E., has held the 
erquiry, already reported by us, into the Council's application for a 
loan of £10,000 needed in consequence of the increased development 
of the electric light system. From the evidence tendered it appears 
that in 1895 and 1896 the lamps connected were 7,066, and in 1901 
and 1902 this number had increased to 43,378. In 1895 the mileage 
of cables stood at 14, and at the present time 64. In 1896 the gross 

rofits stood at £657, and had reached £3,941 in the present year. 

he number of consumers had increased from 144 to 670. The chief 
items included in the £10,000 estimates for various additions and 
improvements were: condenser ed foundations, £1,421; cooling 
tower, £1,200; cables, mains, etc., £2,764; 200 meters, £1,000; 
. services and lamps, £500; feed pumps, £200; buildings, £633; 
boilers, £170 ; and several lesser amounts. 


Fareham.—At the last Council meeting the Electric Light Com- 
mittee drew attention to the satisfactory character of the accounts of 
the electricity works for the year ended March last. The committce 
had considered the desirability of charging in the accounts a fixed sum 

rannum for the public lighting, and had instructed the clerk to 
Include in the annual accounts in future under this head a sum of 
£655. It was proposed in future, when the accounts justify it, to 
carry yearly credit balances to a reserve fund account for the purpose 
of accumulating a small fund to meet any contingencies. Tlie com- 
mittee were of opinion that the time had not yet arrived when a 
further reduction in price could be made. It was, however, hoped 
that the time was not far distant when, after the accumulation of 
a small necessary reserve fund, credit balances might be fairly taken 
into consideration in reduction of the price. 


Bury.—An electric installation has just been completed in the Bury 
Atheneum at the expense of Mr. E. W. Mellor. It comprises 
134 lamps arranged in 11 electroliers and four wall brackets controlled 
by 16 switches. The fittings and electroliers have been made to special 
designs by the General Electric Company, Limited, of London. The 
whole of the cable and wires have been supplied by W. T. Glover and 
Co., of Trafford Park, Manchester. The distribution and switch boards 
have been supplied by Dorman and Smith, of Manchester, the switches 


and fuses being of their latest improved high-voltage safety type. The 
whole of the wiring has been run in enamelled steel tubing supplied by 
the Simpiex Tube Company. Ediswan lamps are used in 50 lights, 
the remaining 84 being of the litest type of Nernst lamps. The 
installation has been arranged anl designed by Mr. J. G. Booth, eles- 
trical engineer, of Bury, and has been carried out to detailed specifiva- 
tion under his supervision by Messrs. James Hill and Sons, electrical 
contractors and ironmongera, Bolton-street, Bury. 


Engineering Exhibition. —From the prospectus of the Inter- 
national Engineering, Machinery, and Allied Trades Exhibition, 
which will be held at tlie Crystal Palace from March 2 to May 31 
of next year, we note that the presidents of various engineering 
societies, chambers of commerce, the Colonial agents-.general, foreign 
consuls, and a number of important person iges like Lord Kelvin, Lord 
Avebury, ete , and the heads of many large cugineering firms, have 
become patrons, and that there is every reason to believe that the 
event will bea success. During the last year the Crystal Palace has 
repeatedly attracted from 80,000 to 100.00) visitors per day, who 
полах volens take an interest in the various exhibitions held there 
from time to time, thus guaranteeing that the display serves as a 
medium of brioging the exhibits to the immediate notice of a large 
section of wholesale and retail buyers. There are to be engineering, 
machinery, hardware, aud allied trade sections, with a number of 
sub-divisions, Pians, ete., may be obtained from the organising com- 
missioners at the Crystal Palace. 


Motors.—Messrs. D. Bruce Peebles and Co., Edinburgh, are 
exhibiting at the Brighton Aquarium a representative collection of their 
standard and well-known models, including three multiphase induction 
motors of their completely protected typ“, the outputs varying from 
57 h.p. to 1 h. p.; also exhibiting six multipolar protected motors, 
varying fiom 30 h.p. to $ h.p They particularly claim for the above 
machines sound mechanical construction, special attention being paid 
to lubrication and bearings to allow of the motors running con- 
tinuously on load without heating, and absolutely sparklessly at all 
loads up to 25 per cent. overload for the continuous-current motors. 
The rest of the plant exhibited consists of а standard protected type 
motor of 5 b. h. P., directly connected to one of Messrs. Gwynne's twin 
series pumps; a standard battery booster, consisting of two P.P.P. 
open-type machines, directly coupled together on combination bed- 
plate, and running at a speed of 1,C00 revolutions per minute, the 
motor being wound for an output of 100 volts, and the generator 
having an output of 20) amperes at 12 volts. 


King’s Lynn.—At last week's mecting of the Town Council the 
electrica! engineer (Mr. Pilling) reported that since the last meeting 
applications had been res ived for 1,054 additional lamps of 8 c.p. or 
equivalent (including the 400 reported at the last meeting), making a 
total of 15,655 lua ps from private consumers. The working costs for 
July and August, as compared with the same months last year, were 
as follows: in July units generate 1 were 13,547, last year 15,064 ; 
units sold to private consumers 6,988, last year 2,968; soll at 
power rates 2,610, last year 21; cost of fuel stores, repairs, and 
wages in station £107. 0з. 104. (including £19. 16s. for repairs of 
batteries). last year £70. 1s. 21]. ; cost per unit generated 1:894., last 
year 1:28d. ; wages of lamplighters and outside staff £21. 63. 4d. 
(including cost of painting lamp-posts), last year £14. 2s. 5d. In 
August units generated were 16,765, last year 17,079; units sold to 
private consumers 5,993, last year 3, 481; sold at power rates 1,409, 
last year 18; cost of fuel, stores, repairs, and wages in station £88. 
15s. 8d., last year £87. 18s. 2d. ; cost per unit generated 1:27d., last 

ear 1:254. ; wages of lamplighters and outside staff £16. 2s. 7d., 
ast year £15. 16s. 8d. The cost per unit generated was more in 1902 
than in 1901 because repairs were higher. 


Society of Working-Men's Rifle Clubs. — We have received a 
little book, entitled ‘‘ Miniature Rifle Clubs, and how to form and 
conduct them, by Mr. H. Marks, the organising secret ry of 
working-men's rifle clubs, which is extremely well adapted for the 
purpose for which it has been compiled. The society was inaugurated 
at а moeting at the Mansion Houss in the spring of last year, and, 
since the publication of the last letter on the subject in December last, 
has been instrumental in forming 36 miniature rifle clubs. Consider- 
ing the ditfieulties which beset the path of every new institution, this 
constitutes by no means a bad record. The society was formed for the 
purpose of affording facilities to the working classes to become skilled 
in the handling of the rifle. Its aim is to induce large numbers 
of wage-earning people to occasionally utilise their evenings— 
the only time which is at their disposal—in a manner which, 
while interesting to themselves, will also prove profitable to 
the State. We are informed that the simples of various 
kinds of apparatus recommended for use as indoor ranges can 
be seen at the socicty’s offices, 17, Victoria-street, Westminster, at 
any time, and any information on the subject of miniature rifle 
shooting will be supplied on application to the secretary at that 
address. The committee are now arranging the details of a miniature 
Bisley — i.c., a competition open to all miniature rifle clubs, to be 
held in March next. Some valuable prizes have already been offered, 
and full particulars of this competition will he forwarded to all clubs 
desiring to enter. 


Newton Abbot.—The Urban Electric Supply Company are erecting 
works on the Teigu-road, near the Great Western Railway Company's 
goods yard, and it is expected that the first installation of the electric 
light will be au accomplished fact in the course of another month. 
Provision has been made for a pressure in the consumers’ premises of 
240 volts. It is calculated that one engine alone will be able to 
supply 6.000 lamps, and by а reserve of batteries the company has 


taken ample care that the supply shall be able to meet the expected 
demand during the coming winter months The charge will be 6d. 
per unit. Torquay supplies the water which is usually used, and 


there is a supply in а pond opposite the works. The pond supply has 
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some salt in it, and is not suitable for feeding boilers, but it will be 
used for the condensers, for which it is perfectly adapted. Later on 
pure water may be obtained from the artesian well. The compiny 
will also supply on the free-wiring system, and lend motors and arc 
lamps on hire. Custoniers who buy the installations within 12 months 
are to have the rental money returned, dating from the commence- 
ment of the arrangements. The company has adopted the hire-purchase 
yee for three, five, and seven years on account of the motors and 
the fittings. The works are practically completed. The engine-room 
has been fitted with glass roofing with patent dry glazing. Messrs. 
Parker Bros., of Newton Abbot, are the contractors. There are two 
Belliss and Morcom engines of 135 h.p. and 450 revolutions each, and 
two Babcock and Wilcox boilers of 150 h.p. Foundations have been 
prepared for another engine and boiler. Onc engine has already been 
placed in position. 


Yarmouth.—The Council on Tuesday adopted, without discussion, 
a report by the Electric Lighting Committee upon the report of 
Messrs. Preece and Oardew upon the present position and the 
probable future requirements of the electric light installation. It 
stated that the existing plant would supply as a maximum a load of 
20,000 lamps, without allowance for spare plant. There are over 
50,000 lamps connected to the mains, but as never more than two- 
thirds were alight at one time, the machinery was just sufficient at 
the present time to supply the maximum demand. The load, 
however, was peter and it was evident that additional 
machinery was urgently required. The committee considered 
that at least 15, more lamps would be connected within 
the next five years. They recommended that the boiler-house 
should be extended, and that а new shaft be constructed; 
the building would then be large enough to take 1,500 h p. in boilers. 
The estimated cost was £4,500. The whole of the machinery in the 
station was in use at times of full load ; should any of the machinery 
break down, some of the lamps could not be supplicd. The com- 
mittee recommended the ordering of two 300-kw. plants, but owing to 
the additional buildings the outlay this year would be very heavy, 
and they recommended that the order for one plant be deferred till 
next year. When both 300-kw. plants were obtained, it would be 
perfectly safe to connect as many as 45,000 lamps to the mains. 
Assuming one plant to be sufficient for the present, the cost would be 
£6,700. They also recommended that the new main should be of 
three square inch sectional area, and be linked with the one in the 
Market-place by means of another length of cable. The cost of this 
work would be £2,300. They also included £1,500 for new sub- 
stations and low-tension cables, Their total estimate was £16,450. 


London County Counoil.—At Tuesday's meeting of the Council 
sanction was given to a loan of £18,356 for electric lighting works 
to the Islington Borough Council. The Highways Committee asked 
for authority to expend а sum not exceeding £17,100 in the provision 
of a temporary station at Deptford for the electrical working of 
portions of the London County Council tramways ; and also for this 
Purpose to enter into an agreement with the London Electric Supply 

orporation for the temporary use by the Council of a part of the 
company's premises at Deptford, and for the supply of steam from 
the company's boilers for the working of electricity generating plant 
to be placed there by the Council, payment in respect of such 
accommodation being made by the бейш Е the company at a rate 
to be agreed, but not exceeding 14d. per unit of electricity generated, 
such agreement being for three years, but determinable, should 
the Council so desire, at the expiration of two years. Notices 
under Electric Lighting Acts and Orders have been agreed to as follows: 
From the Blackheath and Greenwich District Electric Light Company, 
to lay low-tension mains along Eltham-road and Granville-park ; 
Brompton and Kensington Electricity Supply Company, high and low 
tension along Hollywood-road and along a portion of Earl's Court- 
road ; Charing Cross and Strand Electricity Supply Corporation, to 
lay mains along Lincoln's-inn-fields and Portsmouth-street, along 
portions of Neal-street and Shaftesbury-avenue, Portugal-street, 
St. Martin's-court, portions of Drury-lane and Russell-street, along 

ortions of the Strand, the Northumberland-avenue subway, and 
reat Scotland-yard ; County of London and Brush Provincial 
Electric Lighting Company, low-tension mains along St. George's- 
road, high and low tension along Bell.court, and power and low- 
tension mains along a pornon of Lever-street ; London Electric Suppl 
Corporation, high and low tension mains along New Kent toad, 
Warner-street, Meadow-row,  Harper-street, Munton-road, Sayer- 
street and Tarn-street, and to construct underground converter 
ehambers, and to lay mains of high and low tension along portions 
of Flood-street, Cheyne-walk, Ohelsea-embankment, Sloane-street, a 
portion of Knightsbridge, Church-street, Elm Park road and gardens, 
and part of King's-road ; Metropolitan Electric Supply Company, to 
lay high-tension mains along South-strect, Blandtord-street, Baker- 
street, орао, across Marylebone-road, Upper Baker-street, Park- 
road, St. John's Wood-road, and Wellington-road ; Notting Hill 
Electric Lighting Company to lay mains along Silver-street and the 
Mall to * a portion of Silver- street, and along 
Addison- road North; St. Pancras Borough Council, to lay mains 
across South-grove, Euston- street, Bayham- street, a portion of 
Highgate-road, a portion of Eversholt-street, and a portion of High- 
street, Camden Town. A notice was also considered from the Metro- 
politan Electric Supply Company of intention to lay extra high- 
tension mains from the company's Willesden generating station, along 
Acton-lane, Harley-road, Station-road, Tubbs-road, Harrow-road, 
Amberley-road, Formosa-street, Blomfield-road, Edgware-road, Rich- 
mond-street, Carlisle-street, Church-street, Exeter-street, Devonshire- 
street, Lisson-grove, Marylebone-road, Wyndham street and place, 
Montagu-place, Dorset-street, Manchester-street, and South-street, to 
the company’s station there. The proposed works, so far as the 
county of London is concerned, would be situated in the boroughs 
of Paddington and 8t. Marylebone. The St. Marylebone Borough 


Council disapproved of the works proposed to be executed in that 
borough, as it considered, among other objections to the work, that 
the route intended to be adopted for part of the mains was unsatis- 
factory, and the company appealed to the Board of Trade against this 
disapproval. The appeal was heard on Sept. 4, when the arbitrator 
decided that the route of the mains should be altered for some 
portion of the distance, and that the company should submit an 
amended notice and plans. The company, however, did not submit 
these to the Council, and as the original notice and plans referred 
to the laying of mains along a route which had been disapproved by 
the Board of Trade, the Council have disapproved the pro 
works. A notice from the County of London and Brush Provincial 
Electric Lighting Company, under the Camberwell Order, 1896, of 
intention to lay low-tension mains along Wyneham-road and Beck- 
with-road was also disapproved. With the exception of those fora very 
small portion of Beckwith-road at its southern end, the works referred 
to in the notice would be within an area which was formerly a part 
of Lambeth, but which has been, in purauance of the provisions of 
the London Government Act, 1899, transferred to Camberwell. As, 
however, this transference does not alter the area specified in the 
order under which the notice was served, the works referred 
to in the notice, excepting thosc in Beckwith-road, would be 
outside the area of supply under the order, and the Council 
would therefore not be in a position to approve them. The 
following were also approved of under certain conditions: A 
notice from the Blackheath and District Electric Light Company to 
construct five transformer boxes in Trafalgar- road; Brompton and 
Kensington Electricity Supply Company, to mains of high and low 
tension along portions of Fawcett-street and Hollywood.road ; County 
of London and Brush Provincial Electric Lighting Company, low-tension 
mains along Jews'-row, and mains of high and low tension along Rodney- 
street; Kensington and Knightsbridge Electric Lighting Company, to lay 
mains along portions of Chapel-place, Montpelier-street, and Brompton- 
road ; Metropolitan Electric Supply Company, to lay low-tension 
mains along Lincoln's-inn-fields, (eres street Portugal-street, Ports- 
mouth-street, Srrdinia-street, and a portion of Chancery-lane ; 
St. Pancras Borough Council, mains along portions of Clarence-road, 
Hartland-road, and Tavistock-place, and along Marchmont-street and 
Burton-crescent, and also along a portion of Diana-place, Euston- 
road. The following notices rel under orders granted to local 
authorities were received, under which the Council has no power of 
approval or disapproval of works: Hammersmith Borough Council, 
mains along ораг acre ; Hampstead Borough Council, mains along 
Langland-gardens, Holmdale-road, along а portion of West, End lane, 
and along Broadhurst-gardens and arae d bested Islington 
Borough Council, mains along portions of Southgate-road and 
Downham-road, along Stroud  Green.road, Cloudesley-square and 
Milton-yard, Aubert-park, and a portion of Turle-road ; the South 
London Electrie Supply Corporation, mains along York road and 
crescent, Leigham-lane, Kinfauns.road, Northstead-road, Kingsmead- 
road, Knollys-road, and Leigham Valley-road; and the Stepney 
Borough Council, to lay mains along Sidney-street and Raven-row. 


PROVISIONAL PATENTS, 1902, 


Ост. 6. 

21687. Improvements in brackets for carrying electric fans. 
John Annal, 19, Terrace-road, Upton Manor, Plaistow, 
London. 

21706. Improvements in and relating to telegraphic recording 
apparatus. James Tarbotton Ármstrong and Axel Orling, 

| 325, High Holborn, London. 

21782. Improvements in telephone signalling systems. Alfred 
Exstróm, 4, South-street, Finsbury, London. (Complete 
specification.) 

21733. Improvements in and relating to electric fans. John 

. Cory Fell, 1, Queen Victoria-street, London. (Walter 

| Elswood Coleman, United States. (Complete specification.) 

21734. Improvements in telephone apparatus. Gaston Houbigant, 
40, Chancery-lane, London. 

21736. Improvements in apparatus for producing gyratory 
magnetic lines of force for therapeutic purposes, 
R. Triib and Co., 15, Took’s-court, Cursitor-street, Chancery- 
lane, London. (Date applied for under Patents Act, 1901, 
March 12, 1902, being date of application in Switzerland.) 
(Complete specification. ) 

21742. Improvements in electric arc lamps. Arthur Marshall 
Arter, 46, Lincoln’s-inn-fields, London. 

21748. Improvements in arc electric lamps. Frederic Stanhope 
Worsley, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. (Complete specification. ) 

Ост. 7. 

21765. A new or improved electric rheostat.  Hobert Alfred 
Lehfeldt, 22, South Morton-street, London. 

21769. Improvements in electric incandescent lampe. George 
Hookham, 18, Southampton-buildings, Chancery-lane, 
London. 

21771. Improvements relating to electric rail or track bonds, 
William Rushton Bowker, 20, Carlton House- terrace, 
Halifax 

#1801. Improvement in or connected with electrical terminals. 
Ross Dorrett, 49, Comyn-road, Battersea, London. 

21831. Improvements in electric arc lamps. William James 
Davy, 40, Chancery-lane, London. 
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James Grieve Lorrain, 
(Edward 


21842. Improvements in insulators. 
Norfolk House, Norfolk-street, Strand, London. 
Henry Tyler, India.) 


Ост. 8. 

21846. Improvements in apparatus for electro-deposition of 
metals on small articles. William Bate, 36, Temple- 
street, Birmingham. 

21855. An improved electrical indicator. 

| Dudley.gardens, Leith, Edinburgh. 
cation.) 

21882. Improvements in or relating to electric indicating 
apparatus. Alexander Duvenbeck, 111, Hatton-garden, 
London. 

21885. Improvements in electric lampholders. John Henry 
Hawksworth and Denis Ripley Broadbent, 25, Redgrave- 
road, Putney, London. 

Improvements in systems of electrical distribution. 
Benjamin Garver Lamme, Westinghouse building, Norfolk. 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Oct. 14, 1901, being date of application in United 
States.) (Complete specification.) 

Improvements in electric accumulators. 
and Charles Fabre, 40, Chancery-lane, London. 


Improvements in alternating-current motors. Leo 
Schiiler and Ferranti Limited, 18, Southampton-buildings, 
Chancery-lane, London. 

Improvements in and relating to the regulation of 
dynamo-electric machines. Henry Harris Dake, 45, 
Southampton-buildings, Chancery-lane. London. (General 
Electric Company, United States.) (Complete specification.) 


Ocr. 9. 

Improvements in plug-boxes and in plugs therefor for 
electric lighting. George Smith, 57, Barton-arcade, 
Manchester. 

An improved automatic suspension and electrical 
contact appliance for apparatus requiring to be 
raised and lowered.  Ficleriek James Turquand, 9, 
Kensington Park-road, London. 

Improvements in and connected with electrical 
signalling on railways. James Woods Tunstall, 15, 
Water-street, Liverpool. 

Electric meter. Eiward S. Halsey, 96, Chicago-avenue, 
Chicago, Cook Co., Illinois, U. S. A.) (Dite applied for 
under Patents Act, 1901, March 13, 1902, being date of 
application iu United States.) (Complete зр -cification. ) 

Improvements in the construction of underground 
conduits, more especially intended for use in systems 
of underground electric traction. Thomas Easton 
Devonshire, 47. Lincoln’s-inn-fields, London. 


Ост. 10. 

Improvements in insulators used for electrically 
dividing into sections trolley wires as used on 
electric railways. Henry Brecknell, Edward May Munro, 
and Hugh Innes Rogers, Thrissell-street, Bristol. 

Improvements in lifeguards or fenders for electric 
cars and other road vehicles. Edward May Munro, 
Henry Brecknell, and Hugh Innes Rogers, Thrissell-street, 
Bristol. 

Imprevements in and connected with electric switches. 
Hermann Oppenheimer, 55,  Redeross.street, Barbican, 
London. (Actiengesellschaft Mix und Genest, Germany.) 

Improvements in conduits for electric cables. John 
Holmes Sutton, 33, Chancery-lane, London. 

An improvement in safety fuses for electric leads. 
Siemens Bros. and Co., Limited, Birkbeck Bank-chambers, 


David Wells, 48, 
(Complete specifi- 


21888. 


21901. Paul Schinitt 


21913. 


81914. 


21935. 


21988. 


21953. 


21969. 


22017. 


22023. 


22024. 


Southampton-buildings, Chancery-lane, London. (Siemens 
und Halske, Actien-Gesellschaft, Germany. (Complete 
specification. ) 


22107. Improvements in sockets for safety fuses for electric 
leads, partly applicable also to sockets for glow 
lamps. Sicmens Bros. and Co., Limited, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(Siemens und Halske, Actien Gesellschaft, Germany.) 
(Complete specification.) 

Improvements in electrical safety fuses. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske, 
Actien-Gesellschaft, Germany.) (Complete specification. ) 


Ост. 11. 

Improvements in and relating to the electrolytic 
decomposition of alkaline chlorides. James Dick 
Gilmour, 96, Buchanan-strect, Glasgow. 

Improvements in electrical indicating apparatus. 
Andrea Chiesa, 1 and 4, Mitre-court, Fleet-strect, London. 

Electrical fog signal patent for railways. Thomas 
Wilson, 73, Denmark-street, Possilpark, Glasgow. 

Improvements in telephone call-boxes. Robert Hall, 
4, St. Ann’s-square, Manchester. 

Improvements in the electrical ignition of internal- 
combustion engines. [redorick William Homfray and 
John Openshaw Howse, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 


32108. 


29135. 


29147. 


22152. 


22170. 


22171. An arrangement for automatically changing the direo- 
tion of an electric motor by temperature variations. 
Thomas Peder Hansen, 36, Chancery lane, London. 
(Complete specification. > 

22180. Improvements in electric ignition devices for gas- 
burners. La Société Radiguet and Massiot, d, South- 
strect, Finsbury, London. (Date applied for under Patents 
Act, 1901, April 9, 1902, being date of application in 
France ) (Complete specification.) 

22184. Improvements in electrical signalling and controlling 
apparatus, chiefiy designed for artillery purposes. 
Price Kinnear Lewes and Kenneth St. George Kirke, 45, 
Southampton-buildings, Chancery-lane, London. 

22188. Improvements in overhead trolloy tracks for electric 
tramways and the like. William James Sumner, 45, 
Southampton-buildings, Chancery-lane, London. (Date 
applied fur under Patents Act, 1901, July 16, 1902, being 
date of application in United States.) (Complete specifi- 
cation.) : 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct, 30. 


1901. 


Telegraphing and apparatus for that purpose. Casevitz. 

Repeaters for wireless telegraphy. Foresio. (Date applied 
for under International Conventien, March 13, 1901.) 

Ships’ compasses, ships’ telegraph, and the like. 
Oppenheimer. (Actiengesellschaft Mix und Genest.) 


20187. 
20283. 


21701. 


21955. RS for picking up aud laying submarine cables. 
21984. Eiectrio coil for oscillatory discharge.  Radiguet and 
22037 Armature windings for dynamo-electric machines. 
23111. быа for electric motors. Newell. (Date applied 


for under International Convention, April 18, 1901.) 
Regulation and distribution of electric currents. 
Lanne, (Date app'i»d for under International Convention, 
Aj il 17. 1901.) 
Speod-rogulating moans for electric motors. Lamme. 
(Date applicd for under Internation Convention, April 30, 
1991.) 


23116. 


21227. 


24828. Windings for electrical machines. Lamme. (Date applied 
for und«r International Convention, April 30, 1901.) 
26285. Electric switches. Pieper. 
1902. 


1767. Devices for varying the speed of continuous-current 


electric motors. Bloxam. (Firm of Couffinhal et ses Fils.) 

Electro-dynamometers. /iegenberg 

Magnetic ore separators. King. 

Magneto-electric igniter for explosion motors. Berg- 
mann. 

Signalling devices for telephone systems.  Cedergren. 
(Dite applied for under International Convention, Oct. 21, 
1901.) 

Electrolytic manufacture of chlorates and perchlorates. 
Pierre Louis Eugene Lederlin. (Date applied for under 
International Convention. Jan. 8, 1902.) 

Electrical controlling means for elevators or lifts and 
other apparatus. Otis Elevator Company, Limited. 
(Otis Elevator Company.) 


4905. 
5209. 
5713. 


6484. 


14386. 


14862. 


17202. Holders for the commutator brushes of dynamo and 
other electric machines. Weidaw and Barney. 
“SS eS = 
9 
COMPANIES’ STOCK AND SHARE LIST. 
Name Amoun Last pri 
! paid. pne 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-3 
Aron Electricity Meter, 5 p.c. Cum. Pref. Shares, 1-125,000 1 Hh 
шош, e EYE киж арбы ER RE 1/16-5/16 
British Insulated Wire, Ord., 1-70,000 .................... 5 73-84 
6 per cent. Cum. Pref., 1-40,000 .................. 5 ET 
5 per cent. Mortgage Debentures ................ 100 105-106 
British Westinghouse Elec. and Manuf.. 6 per cent. Pref... 5 6 
4 per cent. Mortgage Debenture Stock .......... 100 .. 102-104 
Brush Electrical Engineering, Ordinary, Nos. 1-105, 731. li 
— Non. Cum., 6 per cent. Pref. .................... 2 1 
44 per cent. lst Debenture Stock k 100 .. 100-1 
44 per cent. 2nd Debent ure Stock ................ 100 .. 94-99 
Callender's Cable, Debentures ............................ 100 .. 109-115 
G ²⅛˙ !.. ⁵ðVi. 5 154-164 
b per cent. ““.... n ve as 5 20 
бзошр{оп And Со. . E Dh ee aar e rd 5 .. 
5 per cent. Debentures .......................... 100 .. 101-106рс 
Edison and Swan United, “ A" Shares, 1-99,261 .......... r > à 
A" Shares, 01-017,139 ........ 5 .. lb 
5 per cent. Debeutures .......................... 100 .. xd 
4 per cent. Deb. Stock, Кей. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 . 1-42 
7 per cent. Cumulative Pref. .................... 2... -5 
4 рег cent. Регр. lst Mort. Deb. ................ 100 -102 


576 THE ELECTRICAL ENGINEER, OCTOBER 17, 1902. 


Name. “aa Last price. Name. a Last price. 
General Eleotric Company (1900), 5 pr. сан Cum. Pref... 10 .. 10-1 
r cent lst ы Deb. Stoc FF E si ee Electric Lig hting and Supply. v £ £ 
W. T. Henley's Telegraph Works, Or nary I Ie Blackheath & Greenwich District Ordinary 1, 201-101, 200 . ks á 
44 per cent. Ргеѓегепсе.......................... 5 . 8527 44 per cent. Deb. Stk. Certs., Red and Cony. .... 100 .. 105-108 
44 per cent. Debentures ...........,............ 100 .. 109-113 Bournemouth and Poole, Ordinary 10 .. 124-154 
India Кар er, Gutta Percha, and Telegraph Works ...... 10 .. 204-21 44 per cent. Cum. Prein 10 .. 391 
4 per cent. Debentures .......................... 10 .. 99-1 Debenture Stock, Red. .......................... 100 . 1051 
S pea Thos., Limited, Ordinary ‚——U— 1 10 135205 Brompton and Kensington, Ordinary f И AE 5 .. 104 103 
Télegraph Construction and Maintenance ................ 12 .. 37-40 г cent. Preference ...................... ... 5 .. 104-103 
5 рег cent. Bonds .............................. 100 .. 102-105 Calcutta Elec ectric тіс Supply Corp., Ordinary, Nos. 1.20, 000. . 8 H 1125 
Electrie Tramways.— Cambridge Eiectrle Supply Company, Ltd., 220 on. oe 5 ks 9 
Anglo- Argonne; , rec IRR caruso Sea retete 5 .. 41-4 Central Electric ‘Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 105-1 
ermanent 6 per cent. Debenture Stock, 1888.... 100 .. 1251 Charing Cross and Зїгапй................................ 5 55 9-94 
Blackpool and Fleetwood Tramroad...................... 10 .. 124-13 ae , B. us 8-9 
Brisbane Tramway Invest., Lim., Ord., 1-75 000 .. ....... 5 .. 34 er cent, Cum. Prein. 5 .. 54-6 
: per cent. Cum. Pref., Nos. 1-75,000 .... ....... 5 .. 45-5 ity Undertaking,” 44 p.c. Cum. Pref., 1-40, 9 ae 55 d» 
per cent. Deb. Stk., Red., К, Certs. all pd. 100 .. 103-106 d ner cent. Debenture Stock, Red. (Prov. Certa.).. .. 105-1 
British 00 ambis Electric Railway Co., Ord., Nos. 1-20, 10 .. 7-74 Chelsea 1 Süpplý de ore Sanctions дао 100 23 54-6 
Non.Cum. 5 per cent, Pref., Nos. 25,001- 38, 600 .. 10 .. 6040 r cent. Debenture sss eee 100 .. 109-112 
44 per cent. lst Mt. Debs., Nos. 1-5,250, of £40 each 40 .. 103-105p.c | City of 100 on, Ordinar jj. 10 .. 9110) 
British Electric Traction, Ord., 1 -500, 000 & 60 ‚001-90,000 .. 10 .. 13-14 6 per cent. Cumulative Pref. .................... 10 .. [os 
per cent. Cm. Pt. , 30,00 001-60, e 10 .. 121-15 5 per cent. Debenture Stock .................... m m 
5 per cent. Perpetual Debenture Stock .......... 100 .. 124-127 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 103-106 
Buenos Ayres and Belgrano Тїш. A 1-100,000 ........ 5 .. 18-1í County of London and Brush Provincial, Ordinary........ 10 - 84- 
“ А” 6 per cent. Cm. Pf. 40,000 .............. d us 855 6 per cent. Cum. Pref. .......................... 10 .. 114-1 
** B" 6 per cent. Cm. Pt.,1 12750 FC Bi us -54 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 111-11 
5 per cent. Deb. Stock, Red. .................... 100 .. 104-107 Edmundsons' Electricity Corporation, Ordinary, 1-1 400 5 . 64-68 
Prov. Cert., all paid ............................ 100 .. 98-101 A үт vent. Cum. Prei . 8 6 
Cape Electric Tram ways, Nos. 1-400, Oooůoo.ſ ............. m 24-28 т cent. First Mort. Deb..................... 100 .. 107-110 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 41i Electric yi Tractn. Co. of Aust., Ld., 6 p. c. Cm. Pf., 1-20, 00 5 .. 43 
4 per cent. Ist Mortgage Debentures ............ 100 .. 101104 5 per cent. Debenture Stock, Red. .............. 100 .. 99-1 
Cerk Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 Folkestone Electric Supply, Ltd., Ord. Nos. 1- 10,000 ...... 5 .. er 
5 per cent. Cum. Pref. .......................... 10 11-12 ——— 44 per cent. First Deb. Stock, RGA... 100 .. 102105 
——— Debentures .................................... 100 .. 96-99 Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 xs 74-84 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 12-13 Kensington & Knightsbridge Elec. Lt., Ltd., Ога., 1-21,000 5 10-11 
per cent. Pref., Nos. within 188 €: 10 .. 14415 4 per cent. Debenture Stock, Red. .............. 100 .. 101104 
per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 98 Kensington and Knightsbridge and Notting Hill. ........ 100 .. 104-107 
1.прена! Tramways, Огйїпагу............................ all .. 22-224 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. -104 
6 per cent. Cum. Pref. .......................... al! . 144.15) London Electric, Ordinary .......................... ee 5 .. 14-24 
44 percent. Deb. Stock ........................ 100 .. 112114 6 per cent. Prefſͤutw-— 5 .. 44-5 
Isle of Thanet Electric 992955 s and Lighting, 5 per cent. 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 96-99 
Cum. Pref., Nos. 30,001-60,000 ........................ 100 eS 4442 Metropolitan, Ordinar-g99))))) eene 10 yt 
4 per cent. cheaters Ste 8 " 95.98 ——44 per cent. First Mortgage DebentureStock .... 100 .. 10-11 
Kidderminster and District Lighting and Traction, Pref. . zi 34-4 34 per cent. Mortgage Debenture, Red. .......... 100 99-102 
London United Trys. (1901),5 per cent. Cum. Pref. Within 0 .. 1l qu Newcastle-upon-Tyne Electric Supply, Ordinary rege ates gu Eri 
— үн 3-94 Ff esse ĩͤ K debe be 4 .. 4 
4 per cent. Ist Mt. Db. Stock, Bed. Man .. 107-109 Notting Hill Electric Lighting -o see. 10.. 131 
Prov. Cris... ssec zš 81-55 ——— 4 per cent. First Mort. Debs., Nos. 1-500 (Reg.). 100 .. 101-104 
New General Traction, Ordinary eT ( 55 ne 2-5 Oriental,- 1879: ec ĩ³ĩ 8 l .. — 
6 per cent. Cum. Prei. 10 .. 5-4 e anu ers eds биз 5 .. — 
5 per cent. Mortgage Debeutures, 1-1,713 (Regd.). 100 .. 93-98 £44 Shares, New .............................. 44 .. — 
Oldham, Aston, and Hyde N Ordinary 10 .. 104-103 Oxford Electric, Ordinary, 1-96 and 407-10, 510 pm 5-6 
5 per cent. Cum. Pref. .......................... 10 .. 11 10 4 per cent. DebentureStock .................... 100 .. 98-101 
Perth Elec. Tramways (W.A. )5 per cent. 1 Mort. Deb. Stk. 100 .. 101-1 River Plate Electric Light and Traction, Deb... 100 .. 70-75 
Potteries Electric Traction, Ordinary, 26,667-40,000 ...... 10 .. 84-9; Royal Electrical Com mpany of Montreal, 44 per cent. First 
5 per cent. Cum. Pref., 1-20,000 ................ 10 10-11 Shares Mortgage Debentures ........................ 100 .. 101-103 
44 per cent. Debenture Stock..................-. 100 .. 108-111 вше Markets Electric Supply, Ltd., Ord., 1-12,000 . о. 13-24 
South Lancashire 1 Traction and Power Company т cent. Debenture Stock .................... 100 
£250,000 Ordinar / nn Due 1 South Londo on, Ordinary oe 8 5 .. 2-5 
£51,132 6 per cent. Preference .................. 163, .. 3 16 St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 19-16 
00017 (. ge. + phason Ma зано l.. 1 Т per cent, Fre...“. 9 .. ES 
— £500,000 43 per cent. Debenture Stock ees. Spa. Japo per cent. Deb............. E 100 101 
trie Rail Urban Electric Supply Co. ТИШ, S -30,007 56,601-30,000 Ч T EUM 
e Wavs.— per cent. Cumulative erence, sa é 
Elec y Westminster, Ordinary ........,........... . ͥ 5 .. п; 
Central London, Отдірагу................................ 100 .. 104-107 — 5 per cent. Cum. Pref., 110,101-138,241 .. .. ...... 24 .. 64 
4 р cent, Рге{................................. 100 .. 107-110 
deferred .... o eoos 3 10 . . 105-108 
4 p.c. Deb. Stock (Prov. Script Certa. , fully paid)... .. 115-118 Telephones.— 
City and South London, Consoli Ordin nary NDA 100 " 71-73 
4 per cent. Debenture Stock .................... 100 .. 115-118 Nationa] Telephone, Preferred ........ FF 100 .. 95-95 
5 per cent. Pref. Stock "91 ...................... 100 .. 128-131 Deferred Stack 100 .. 55-57 
" T „ S 100 .. 126-129 6 per cent. Cum. First Pref. .................... 10 .. 124-134 
— 5 „ „ РТО РИИ 100 .. 122-126 —— 6 per cent, Cum. Second Pref. .................. 10 114-124 
Liverpool Overhead, 5 per cent. Frei. — . 154153 —— per cent. Non. Cum. Third Pref. .............. 5 5 
таа WOOD ем ане — . "748 & per cent. Deb. Stock, Reel. . 100 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 4 per cent. Deb. Stock, Re. 100 .. 102-106 
Waterloo and City, Ordinary ........................ ... 100 90 93 "tant а] Telaphone «nd етері many — d e. kl 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


1 
. Traffic Returns for Increase or Miles o Gras j^ Accounts for past year. Cost 
Line. week decrease, open. p 
| Receipts per car 
Ending 1902. | 1901. | Week, “ШТП |1901, 1900. | Ending | Total | Passengers | Car miles | Pas- | Car | Mile of | mile, 
year, receipts! carried. run, s'nger| mile, | track. 
E. 5 - x £ d. d. £ d. 
Aberdeen Corporation... Oct. 4 2 too 291 1.9472 194 174 May 31 37,931 3,039,715 794,641 098 1302 1,970 614 
Birmingham Tramways .. T ПЕЕ SRR 5,152 4.778 74 15,556 6 4 1 
Birkenhead Corporation 7 Mar. 51) 51,593 6,456,561] 117 - 1,532 — 
Blackburn Corporation еен |. AU ‘OU A ү $ 1. я _ | 20,004 (38,557 1186| 1,085 — 
Blackpool Corporation. 9 (12 999 t 251 16 16 Мат. 51 11,818 5,809,190 158,565 175 |132 2,558 | — 
slack pool Fleetwood Tramways I iL 0 le 11 104 Dex ] 51,591 1,902 692 569.8277 5 90 13°20 1,900 7-25 
Bolton Corporati m , * 12 1,095 1.1 > | TM 2.8 : - 274 15, „933 1,705,580 1°17 10 86 2.420 — 
Bradford Corporation Үе Wu ) 5.292 1,1 2,156 (6,900 ( Mar. 5] „213 1,530,531 1100 1.159 7:57 
Bris tol l'ramways í m pany 3 d „841 | r 6021 | 19 Dec. 31 210,112 56,714,906 „452.039 137 925 4,080 5:31 
Carlisle Tramways Company sept, 20 E 180 L9 tJ 1 | 67 ‚010,873 325.0444 |103 6'46 4-65 
Centre i London Railway Oct. 11 6,605 0,221 7 ＋ 8,2617 12 12 * | 555,086 11,183,583 1,215,750a | 1:88 64294 27.9235 134-89a 
City and South London Railway „ 25 449 2,001 1.2 14, 52^ 124 d „ 9l, 62,601la (,008,842a, 1,253,730 2:15 „010 EE 
Cork E. T. and L. Company ; 5 9 (4] О! + 2/4 4.899 15 1369 23,921 „714,325 855,332 100 571 1,590 — 
Darwen-Hoddlesden j 5% Mar. 31 10,70 | 2,114,983 17,89] |179 |1155] 1,398 | 12:56 
Dover Corporation .. „ 11 , 2. | (1 t * 51 11,864 2,905,823 270.533 0:979 | 10:53 2 630 945 
Dublin & Lucan Electric Railway, ,, | i 112 102 10 hi 63 б Оес. 51 853 562,184 101,464 368 |1320 823 2-08 
трип U. T., electric cars rd zx 9, f d ,102 LO | ДАЛ T3 д T 2 3 18 созт 97 " * * 
Dublin S. District, Electri: . 10 146 787 Л ill * is „ 51/24, | 49,015,754 | 6,670,000 |129 | 889) 5,350 | 571 
Dundee City Tramways ........| „ © oll OW 121 ec Мау 15 26,058 6,593,412 146,550 1098 |140 1.19 
Glasgow Corporation ... i „ 11 12,402 | 15,259 ) 101 JO „ 9211982,146е | 155,243,378 | 11,935,099 090 1171 5.597 T-51 
Halifax Corporation TD „ 8) 1,100 1,019 80 + 2,10 274 10; Mar. 51, 54,969 | 13,173,924 | 1,065,764 |100 |124 1,960 | 9:67 
Huddersfield Corporation .. 1 1,05 val , 123 : Sept. 30 29,0517: 1,019,813 626,051 1 11:14 600 1129 
Hull Corporation, E. 8....... 11 4,1 ADR + 2 ^ 13 2 „ 50 72,531h) 17,264,013 1,647,026 100 1054 3,810 4-72 
Live rp 001 Ux orp ration . T | + 94 E D А) 1 / dni A і Dec, 2 Or, PV 21. 9 „999 2.218.695 1,11 9°49 5,004 5:07 
Liverpool Ove rhead R ailway... 1 11 LU FU 1,14 T 1Ј 1,0 102 À June 50. 69,152 8.426,97. 787,010 4 197 21 Ua 4.450 15944 
Newcastle-on-Tyne Corporation 90 2, 9 
Р. tem jut h Corporation Sept. 20 1,85] 1,0 Od Gd v 2 =. 
Sheffield Corporation .......... Oct. 13 4,00) 104 Маг. 25 191,857 | 49,176,631 | 3,791,993 |095 |1241! 4,140 | 7927 
— on Corporation ar ; 8 Ф. 80 f I LÀ 51 25,91 1,761,149 696.159 1:45 995! 2.630 — 
Sundel A^ Corporation .... ww 1,022 1,1 ү ^ E 13,569.86! 1,170,207 101 175 5,580 5 31 
* Includi maiutenauce of регшап‹ nt way and proportion ol pr в pal | to the tramway com pani: tor term of uni xpired lease. ^ Train mile. 
h Half-year's figures, c Include rail and tram d Total receipts. Electric traction only. J Including one section of horse traction. 
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DISTRIBUTION OF ENERGY FOR TRAMWAY, 
LIGHTING, AND POWER PURPOSES. 


In our issue for Sept. 19 there was included in the 
“ Questions and Answers" column a question, No. 517, 
which required a great deal of information in answer. 
We accordingly offered a reward of £3 for the best answer 
received. As a result, a large number of contributors 
forwarded to us their ideas on the subject, and the best 
replies to it are given below. These form a good r‘sumé 
of the latest information available on the distribution of 
power over a moderate sized area. The question reads as 
follows: 
Qwestion No. 517.—A company holds 1 for electric tramways and 
electric lighting in three villages through which the tramways pass. 
The tramways radiate in three directions, the centre being a con- 
venient spot for a power station, being close to canal and colliery. 
On each leg of the tramways one of the three villages is situate, 
the distance from the power station to the villages varying 
between 14 to 4 miles, the arms of the tramways being four, five, 
and six miles in length from the radiating point or power station. 
The radiating point is practically the eloctrical centre of gravity. 
A good demand for power may be expeeted, and a fair demand 
for lighting current. The power station will therefore be a com- 
bined lighting and traction station. Consider the all-round 
advantages of the following systems of generation and distribu- 
tion for such a scheme: (a) high-tension continuous and rotatory 
transformers ; (5) low-tension with reversible boosters and battery 
sub-stations ; (¢) three-phase and rotatory transformers (motor- 
generators); (d) three-phase and converters; (e) three-phase and 
static transformers The effect of lightning and inductive dis- 
ruptive charges in the high-tension continuous system sheuld be 
borne in mind. 


Best Answer to No. 517 (awarded £3).—In the con- 
sideration of this question it will be advisable to briefly 
review the conditions under which the undertaking will be 
working. For clearness, a rough plan which approximates 
to the distances in the question is given. Probably the 
relative importance of the various sources of load will 
be in the following order: supply for power, supply for 
tramways, supply for lighting. 

Now, in considering a scheme of electricity supply it 1а, 
ufter all, the consumer who has to receive the first con- 
sideration. By this is meant that the question of whether 
the supply shall be on the alternating-current system, the 
continuous-current system, or both, depends on the needs 
of the people from whom we expect the demand. We 
shall, in the first place, have a continuouscurrent system 
for the supply of tramway power, and the superiority of 
this system for lighting will be undisputed If, therefore, 
it is possible to meet the demands of power users with this 
system, there is little doubt that continuous-current distribu- 
tion is the correct one; on the other hand, if there is 
sufficient evidence to show that alternating-current supply 
would meet the requirements of power users better—as 
these will ultimately be the ehief consumers—its supply 
must receive due consideration. ‘lhe alternating-current 
three-phase motor is now in undisputed possession of some 
sections of power work, particularly where continuous 
running and constant speed only are required. In mines 
the three-phase system is much to be preferred, and if the 
supply is in а colliery district this should be considered. 
Certainly continuous-current motors will do all that can 
be done by three-phase motors, and, in addition, they are 
easily started on full load, and can be used economically 
for variable speed. Their great drawback, however, is the 
commutator. Commutator troubles have been theoretically 
minimised by advocates of continuous current, but the fact 
remains that the eontinuous-eurrent motor requires more 
attention, and is more liable to break down, than the 
three-phase induction motor. Without a survey of the 
district it would be impossible to say whether the require- 
ments would be best suited by continuous-current or 
alternating-eurrent motors, but taking the majority of 
towns the continuous-current system would have the 
advantage. We will assume, then, that continuous current 
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is to be distributed in preference to alternating current, 
and from this standpoint we may consider the systems 
enumerated fur generation and transmission. | 


The High-Tension und Rotatory Transformer System.—This 
system seems to have been the outcome of the desire to 
do away with alternating-current transmission where con- 
tinuous current was used for distribution, but where the 
area supplied would be too great to transmit the low-tension 
current in the ordinary way on the three-wire system with 
400-500 volts on the outers. By its adoption an uniform 
system throughout was possible, and the following towns 
have undertakings working successfully in this manner: 
Oxford, Walsall, Morecambe, Barrow, Bromley, Folkestone, 
Guernsey, and Hull. 

The advantages claimed are: (1) uniformity of system ; 
(2) no light load and idle current losses as with the alter- 
nating-current system ; (3) the possibility of controlling all 
sub-stations from a central switching station, thus reducing 
the cost of sub-station attendance; (4) steadier pressure 
resulting from central control; (5) higher efficiency com- 
pared with other systems; (6) the transformation of 
pressure and current in one machine. 

The disadvantages are: (1) complication; (2) risk of 
breakdown; (3) commutator troubles; (4) limit of voltage— 
2,000-3,000 ; (5) stress on cables through opening switches 
on short-circuits. 

It would appear from the above that while the dis- 
advantages are very real, the advantages are not so great. 
The importance of advantage (1), uniformity of system, is 
easily over-rated, while with (2) it is doubtful whether the 
loss in running continuous-current rotary transformers is 
less than that due to the idle current losses in the alter- 
nating-current system. The advantage claimed of bein 
able to reduce the wages item by central control, is wort 
consideration ; but it should not be forgotten that it would be 
unpractical to have highly complicated machinery running 
without any attendance. It is difficult to see exactly how 
steadier pressure is obtained by central control, though 
probably the uniformity of pressure over the whole system 
would be greater. The efficiency claimed for the high- 
tension continuous-current system at full load is approxi- 
mately 92 per cent., and will be seen to be slightly higher 
than the other rotatory transformer or converter systems. 
The transformation of energy in one machine may be an 
advantage in economy and capital cost, particularly with 
double-wound armature machines. 

Against these advantages must be placed the disadvan- 
tages: (1) The system is highly complicated, which is 
certainly something to be avoided. (2) The risk of break- 
down due to the number of pilot wires running between 
the sub-stations and the switch station and to the compli- 
cated switchgear is increased, and, continuity of supply 
being the first consideration, any system less reliable than 
others must have very great compensating advantages to 
be in the running. (3) The commutator troubles may be 
greater or less aecording to the designs of the machines ; 
but with the best machines there will be wear, tear, and 
attention, and greater risk of flashing over because of the 
high pressure and the presence of dust inseparable from 
any works. Commutator troubles may be made very light 
of ; nevertheless, the fact remains that even with low 
pressures they exist, how much more are they likely to 
do so with high pressure. The voltage limit militates 
against the adoption of this system for any large area, 
but this would not have much weight in the case under 
consideration (4) The remaining disadvantage to be noted 
is the strain put. on the cables when breaking a high-tension 
switch on an inductive load. This may be overcome with 
a special flare switch, but this is again adding complications. 

f this system were adopted, some of the disadvantages 
would be overcome by doing away with the central switch 
station and simply feeding the sub-station with high-tension 
continuous current, and distributing and controlling from 


them. It may be said, then, that though this system is 
quite suitable for use in this case, yet in the writer's 
opinion the advantages as compared with the disadvantages 
do not warrant its adoption. 


Low-Tension with Reversible Boosters and Battery Sub- 
Stations.—During the past few years an evolution in the 
use of accumulators has been taking place. Ten years ago 
the battery was looked on by many enginecrs as a very 
doubtful and troublesome part of the station equipment, 
and the uncertainty of life and depreciation doubtless long 
delayed the recognition of their true importance as a factor 
in central-station economy. Gradually, however, the merits 
of accumulation brought secondary batteries to the front, 
and as engineers became better acquainted with them, it 
was found the objections raised had been over-rated. The 
chief reason for rapid depreciation was found to be due to 
two main causes—viz., the lack of knowledge of accumu- 
lators, and neglect in giving them the necessary attention. 

The weak point in a battery is always the regulating 
cells, and this, coupled with the cost of regulating 
appliances—switches, battery leads, etc.—and the difficulty 
of easily varying the battery pressure and altering from 
charge to discharge, has led to à number of attempts to 
do away with regulating cells and substitute automatic 
reversible boosters, which are now a success. This is 
undoubtedly a step in the right direction, for not only does 
it do away with regulating cell troubles, but it also enables 
the battery to be used more efficiently in conjunction with 
the running plant. The cost of this booster a d appliances 
is found to be less than the cost of extra regulating cells, 
battery leads, and switches. 


Flan, 


The claims made for the reversible booster system with 
batteries are: (1) the engines may be worked at a steady 


load, thus with convenient size of plant the sets may be 


always run at full load, with the consequent economy ; 
(2) the batteries may be used to take the sudden peaks of 
the traction load and the peak of the lighting load, thus a 
reduction in the size and number of the generating sets 
may be made ; (3) the power to keep the pressure steady 
through wide variations of load; (4) where battery sub- 
stations are used for the above purposes a saving in the 
copper feeders may be effected; (5) that one type of 
generator is suitable for either lighting or traction; (6) 
that the stand-by losses of the steam-raising plant are greatly 
reduced. 

To approximately appreciate the advantages of this 
system, it will be necessary to consider the conditions of 
working. 

The generating station would comprise a number of 
similar units of a type suitable for either lighting or 
traction. From the power-house the current would be fed 
on a two-wire system with 500-600 volts pressure to the 
battery substations, А В С, from which 1t would be 
distributed. There would be, say, two batteries of similar 
make and capacity in each sub station, and these would be 
in parallel with the lighting mains and traction mains 
respectively. In addition to the two batteries there would 


be three reversible boosters— that is, a complete set for 


and traction and a reversible booster for a 
bere would also be a balancer and the usual 


both lightin 

stand-by. 

switchgear. 
The ears will probably run from 5 a.m. to 12 midnight, 


2 SUPPLEMENT TO THE ELECTRICAL ENGINEER, OCTOBER 17, 1902 


the greatest demand being at meal hours, particularly 
between 5 and 6 p.m. and 7.30 to 8.50 p.m. 

The average maximum lighting and power load would 
probably be as approximately shown in the curve, having 
a heavy peak between 4 and 6 p.m. in the winter months, 
when the power and lighting loads coincide. There would 
probably be only a small demand for light amd power from 
12 midnight to 5 a m. | 

The plant in the power-house must be such that in 

eonjunetion with the six batteries it will cope with the 
maximum combined lighting, power, and traction load. In 
addition, there must bo one steam-raising unit and one 
generating set as a stand-by. 
In the curve given the power station is shown shut 
down from 12 midnight to 6 a.m. Опе or the required 
number of sets are then started up, and are at, once fully 
loaded, charging the batteries in addition to supplying the 
demand. Аз the load increases the battery charge decreases, 
keeping the load on the generators steady. At 5 p.m. the 
lighting load comes on, and the batteries commence to 
discharge, taking the peak of the load till about 7 p.m., 
when they commence to charge again, beginning with а 
small charge, which increases as the load goes off, until at 
12 midnight the hatteries are fully charged ready to take 
the all-night load. 

The traction load will naturally be different to the 
lighting and power load, and much depends on the number 
of cars on the line as to the advantage obtained from the 
battery. In this case, as the number of cars would not be 
very great, the advantage accruing from the use of accumu- 
lators would be important. Further, the voltage would be 


kept up at the end of the line, and thus obviate the need 


of “line” or “return feeder " boosters. It will be obvious, 
from what has been said, that the load factor of such a 
station would be very high, and as the “works” and 
“total” costs per unit decrease as the load factor increases, 
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economical working would result. It may be taken that 
for *generation costs" this system would certainly have 
the advantage of the other systems. 

For transmission there will be three main disadvantages— 
viz. (1) greater weight of copper in mains, (2) C? R losses 
in mains, and (3) loss in batteries. At first sight these 
disadvantages would appear to be very great, but further 
consideration shows that they are reduced in importance, 


owing to the peaks of the respective loads not having to 


be dealt with from the power-house, and to the lower cost 
per unit generated. "There is a saving also in having two- 
wire feeders in place of three or four wire feeders ; also, 
the insulation would be more cost for high than for low 
tension feeders. Against the C? R losses in the mains 
must be placed the idle current losses in the alternating- 
current system, and the lossin running rotary transformers 
and converters with all other systems. The loss in the 
batteries is an interesting item. It should be remembered 
that tlie battery charge is only from what might be called 
surplus power ; also, that only « percentage of the whole current 
is accumulated, as against, with the other systems, al? the 
power having to be transformed or converted. The 
unshaded portion in the curve shows the amount of power 
sent direct from the power station through the sub-stations 
to the consumers, with only the losses in the maius. The 
efficiency of that percentage of the whole current that is 
accumulated may be taken at (75 to 84) per cent. 

In considering the advantages of this system, it must 
be remembered that Шеге are six batteries which can all, 
or any number of them, be used for either lighting or 
traction: thus the “ make-up" load of the traction sets 
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may be used for lighting, or that of the lighting sets for 
traction—in fact, quite a number of combinations may be 
effected. Against the heavy capital cost of the hattery 
stations may be placed the lower capital cost of the power 
station, but it wouid be impossible to compare the total 
capital costs without having full particulars of the whole 
scheme. The uniformity of system and absence of high- 
tension current, with its dangers and necessary precautions, 
in addition to the other advantages, make this system, in 
the writers opinion, a very favourable one for this par- 
ticular scheme. 


Three-Phase Alternuting Systems.—Generation and trans- 
mission with three-phase high-tension current, and distri- 
bution with low-tension continuous current, is now acknow- 
ledged as the most convenient and economical for large 
schemes covering great areas. In some cases the current 
is delivered “in bulk ” to the local authority or consumer, 
but the majority of cases are where the whole scheme is 
under one control. The chief advantages of transmission 
by three-phase currents are: (1) the comparative small 
amount of copper required for mains ; (2) the high voltages 
that can be satisfactorily used ; (3) the simplicity in “ genera- 
tion," and less expensive switchgear due to dealing with 
small currents. 

There are four methods of transforming and converting 
three-phase high-tension current for distribution. They are : 


1. (e) Static transformers. 

2. (c) 55 motor- generators. 
5. Synehronous motor-generators. 
4. (d) Rotary converters. 


When the load is prineipally or altogether a power load, 
and the polyphase motor will meet the requirements of the con- 
sumer, the static transformer is the cheapest, simplest, and 
most economical system. The current can be generated at 
the necessary voltage for transmission without difficulty, 
and static transformers placed near the consumers’ premises 
if they are in an isolated position, or in suitably arranged 
transformer sub-stations or pits, with low-tension three- 
phase distribution if the consumers are in a reasonably 
condensed area. The lighting, however, on this system 
with motor loads is not satisfactory, there being much 
difficulty in balancing the load and keeping the voltage 
steady. Apart from this, the public seem to prefer con- 
tinuous current, and it would only be in exceptional cases 
where the static transformer system would be used. 
There will probably be a greater field for this system in 
the future, when several of the objections against it can 
be diminished. Being practically confined to continuous- 
current distribution, 16 becomes a question as to which of 
the three methods of conversion from alternating current 
to continuous current are most suitable. Table A given by 
Mr. Eborall is instructive (see Transactions, Institution of 
Electrical Engineers, vol. xxx., p. 751). 


TABLZ A.—Comparison of Sub-Station Machinery. 


Transmission: three-phase at 5,500 volts between lines апа 
40 cyoles. Distribution: three-wire, with 510 volts between 
outers, neutral conductor earthed. 

3 | 
Asyn- | Rotary con- 
Typo of equipment chronous Sy E A verters and 
Peete j motor- 5 step-down 
generator. 8 ' transformers. 

Output of sub-station Кж. | KW. Kw. Kw. | Kw. | Kw. 
converter .................. 150 | 500, 150 500 150 500 

Fullod,. 875 86 & & 0 | 9 
: oad...... і 

Efficiency Half. laad .. 75:5 80 | 76 79 | 85 | 875 

Overload capacity for one | 
hour with fixed brushes.| 25 25 25 25 50 50 

f Full load..| 90 91 100-95 100-96 | 100-95 | 100-96 


Relative cost per kilowatt 
includingregulating gear 20 


88 leading leading leading ‘leading 


15:6| 191 | 15:2 | 12:4* | 15:0* 


* Including middle-wire booster. 

The chief claim for the asynchronous motor-generator is 
its simplicity and the absence of complicated switchgear ; 
also, there being no synchronising operations, less expensive 
labour ean be employed in the sub-stations. Аз will be 
seen from the table, however, the efficiency is not very 
high; the power faetor also is low. Further, that the 
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comparative cost of sub-station equipment is higher than 
with the synchronous motor-generator, or rotary converter. 
It is, therefore, not employed for work of any magnitude, 
though it is sometimes used in conjunction with the other 
types in large sub-stations. The synchronous motor- 
generator is more complicated than the previous type, 
owing to the starting gear, the synchronising operations, 
and gear for same, and the necessary machine for excita- 
tion. It will work well with a high periodicity, and for 
combined lighting and power work is entirely satisfactory. 
It has a high power factor, slightly higher efficiency, and 
less cost than the previous type. The ease of controlling 
the current and pressure of the direct-current generator is 
important, and they operate successfully in parallel. For 
eombined lighting &nd power work it 1s undoubtedly the 
best. 

Гоіагу Concerters.—Owing to the special character of 
these machines and their regulating devices, the rotary 
converter is the most complicated of the three types, nor 
can it compare with the previous ones in simplicity of 
operation. There are, however, advantages that have to 
be duly considered: (1) the high efficiency ; (2) the high 
overload capacity ; (5) relatively low cost. А great dis- 
advantage is that it will not work satisfactorily at a high 
periodicity, 30 to 40 cycles appearing to be the practical 
limit ; another is that there is greater difficulty in parallel 
running, the machines hunting from the slightest cause 
with the higher frequencies. If the amount of power work 
is great ш the lighting relatively small, then rotary соп- 
verters working at a low periodicity would be the most 
desirable. In comparing the cost of rotary converters, it 
should be borne in mind that there are transformers to bo 
provided, and this will lessen the advantages in both cost 
and efficiency. 

A possible alternative to the above systems worthy of. 
consideration would be the supply of high-tension three- 
phase current to large power users, and low-tension 
continuous to small power users and for lighting. 

Conclustons.—In the essential brevity of an answer of 
this description it will obviously be impossible to deal in 
detail with any of the respective systems enumerated, 
and the consideration given is but of the most superficial 
character. Moreover, without full particulars of the actual 
case, it would be useless to say definitely which system 
would be the correct one from all standpoints to adopt. 
As far as can be reasonably assumed, the choice appears to 
be between the two following systems—viz.: low-tension 
with reversible boostera and battery sub-stations, and the 
three-phase and synchronous motor-generators. Each should 
be considered on their individual merits for the particular 
case. The writer has merely tried to indicate on broad 
lines what he considers to be the underlying principles, and 
the respective advantages and disadvantages of the different 
systems.— E. T. WILLIAMS, 


Answer to No, 517 (awarded EA). Before deciding on 
any particular system, there are two points which should 
receive most careful attention: (1) The machinery should be 
such that it will give. reliability of working over long periods of 
lime. Efficiency is, of course, an important factor, but if 
in striving after a fewextra per cent. the general reliability 
of working is jeopardised, then by all means let efficiency 
slide. A breakdown, or even a partial stoppage, may 
easily cost much more at one swoop than the saving repre- 
sented by a year’s working at slightly higher efficiency 
The past history of electrical work is unfortunately full 
of such instances. (2) Mofating mechanism should he reduced 
to the lowest amount, and the personal factor minimised as much 
as possible. Every rotating piece of mechanism, even when 
fitted with self-oiling bearings and all the latest improve- 
ments, is liable to require attention at any moment. The 
smaller items of plant especially frequently call for atten- 
tion which is altogether out of proportion to their position 
in the general scheme. Sub-station machinery in particular 
should be as simple as possible, and if а system can be 
devolved in which the sub-station may be left to itself 
except for an occasional inspection, then, other things 
being favourable, such system should bo a good one 
to adopt. | 

Before passing on to consider in detail each (f t ho various 
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systems of generation and distribution, it would be well to 
note that as regards the electric lighting itself there is not 
much to choose between continuous current and three-phase. 
The periodicity of the latter must be preferably fixed at 
50 per second, so that the impulses аге not perceptible. The 
ordinary open-type continuous-current arc lamp is possibly 
a rather more satisfactory piece of apparatus than the alter- 
nating are, by giving а greater and better directed light. 
It is probable, however, that enclosed arc lamps and flame 
arc lamps will come more and more into use in the future, 
and in that case there would be no advantage for continuous 
eurrent. For a given voltage there is little difference in 
the cost of cables and wires; the insulation of same is 
common to the two systems, and it forms a large proportion 
of the cost. Regarding the question of motors for power 
work, the writer considers the three-phase system is the 
best for all ordinary customers, because the motors are so 
simpler. The absence of a commutator more than covers 
any slight disadvantage from reduced starting torque, and 
the fact that the speed cannot be varied so readily. Good 
starting torque is, after all, merely a question of having 
the motor large enough, and all questions of speed variation 
can, if required, be arranged by suitable gearing by belts 
or wheels, etc. 

We will now briefly consider the pros and cons. of the 
various systems in the order given by the querist, keeping 
principally in view the question of suitability for electric 
traction work. 

(a) High- Tenrion Continuous and Rotatory Transformers.— 
The simplieity of this system is attractive, and for the 
area under consideration it could be employed quite well 
at the comparatively moderate tension of 1,500 volts. 
Owing to the extra expense of insulation, etc., the 
generating machinery would cost more than low-tension 
plant for the same output, and also more than three-phase 
high-tension plant. As regards the transformers, these 
may consist of two separate machines coupled togther, in 
which case they are very expensive, or of one machine 
with two commutators, the field being split into two parts 
so that a certain amount of regulation can be given. This 
single machine is much cheaper, because the windings are 
both on one core. Armature reaction is thus almost 
neutralised. In these high -tension continuous-current 
machines there is always a Tiability of flashing over at the 
commutator brushes, and there is also, of course, a good 
deal of danger in attending to the brushes, etc. here 
the high-tension continuous-current system has been in use 
for some years, ав at Oxford, Wolverhampton, ete., it has 
been successful, but not commandingly so. There is some- 
thing to be said for the system—that it would be most 
economical in copper. There would be no change in the 
kind of current, assuming the tramways to be worked on 
the ordinary 500-volt continuous-current system. 

(b) Low-Tension with Reversible Boosters and Battery Sub- 
Stations —Before it was adopted in this country the 
reversible booster had been employed on many Continental 
tramway systems with considerable success. It is now 
coming into use in this country, frequently in the form 
known ae the Highfield booster. It is a mistake, however, 
to suppose that this is the only suitable type, as any 
reversible booster will effect the necessary result, and, as 
things stand at the moment, at a much lower first cost. 
Batteries are convenient—in faet, may almost be considered 
а necessity where lighting, power, and traction are all 
being worked together. The energy in the cells being 
always on top, as it were, the peaks of the load are taken 
care of without there being any irregularity of lighting. 
Now that cells are used in conjunction with the reversible 
booster, the old trouble with the regulating end cells is 
done away with, and by being always kept fully charged, 
the battery works at its highest efficiency and with a 
minimum of expense. Further, it is now possible to obtain 
& maintenance guarantee from any good maker, by which 
the battery can be kept up to its original standard for 
about 5 per cent. on its first cost. 

(c) Three-Phase and  Hotatory Transformers (Motor-Gene 
rators). —The great objection to the employment of three- 
phase current with motor-generators is the low all-round 
efficiency, and the large voltage drop. Motor-generators 
'o9usist of two separate machines coupled together, and even 
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therefore, a slip of 5 per cent. or so, and this must be 
added to the drop on the continuous- current side The 
continuous-current machine may, of course, be compounded, 
but, unless great care is taken, the machines may not work 
well together in parallel. The great advantage of the 
asynchronous motor is that it has considerable torque, and 
во is not subject to falling out of step as in the converter. 
Where the lighting is arranged on the three-wire system, 
one motor may be conveniently arranged to drive two 
dynamos, one on each side of the middle wire. Of eourse, 
as such а plant consiets of three separate machines, it is 
expensive, and takes up a good deal of room. Being quite 
separate electrically from the oontinuous-ourrent machines, 
the question of periodicity is immaterial. With converters, 
аз we shall sce below, this Ís not so. 

(d) Three - Phase and Converters. - Compared with the 
motor-generator the converter is inexpensive, and at the 
same time, the efficiency is quite remarkably high, as much 
аз 95 per cent. being reached. Converters run synchro- 
nously, во there is no slip to allow for, but there is the 
usual drop due to C R losses in the machine itself, and 
these need to be taken care of in some way. There are 
various methods for doing this, but probably the best and 
most scientific is that due to Dobrowolsky, in which the 
alternating-current conductors are acted upon by a separate 
field before they reach the armature of the converter, this 
separate field raising the voltage to any required degree. 
The question of falling out of step largely depends on 
what are the variations of the load, and also on the design 
of the machine itself. Some machines will continue to 
run under quite considerable irregularities of load, but 
there is always the eontingency of the machine falling out 
of step at any moment, and this, of course, means that an 
attendant must be at hand. In a large system, such as at 
Glasgow, thero are always attendants about, but on a com- 
paratively small system it is important to do away with 
extra labour as much as possible. With converters, the 
question of periodicity is far more important thau it is 
with motor-generators because the number of poles is 
governed by the periodicity. At 50 periods per second 
the number of poles would be exeessive, and the machine 
expensive and inefficient, judged from the standpoint of 
continuous-current dynamo design. Mainly on this account 
25 periods per second is usually chosen, and at this low 
periodicity arc and incandescent lighting direct from the 
alternating-current mains is not advisable. 

(e) Three-Phase and Static Transformers.—Personally the 
writer is of opinion that, given a fair eld and no favour, 
this is the best all-round system. Its extreme simplicity 
appeals to one, and there is no doubt if we were making 
a fresh start in lighting, power, or traction work, with our 
present knowledge the three-phase system of working 
would be practically universal. However, in the particular 
case bofore us there are points which must be taken into 
account. First of all the Board of Trade limits the 
voltage to half what is allowed with continuous current. 
It is very stupid of them, but there it is. Then, again, 
continuous currents having held the field for so long, the 
standard tramcar equipments have reached a high pitch 
of manufacturing development, and may be obtained on 
the open market at remarkably low prices. Three-phase 
plant, on the other hand, at any rate for traction work, is net 
soreadily obtainable. When properly designedand made, itis 
eapable of anything thatcan be done with continuous-current 
plant. There is, of course, the #sthetic objection to three 
phase tramways that two trolley wires are required instead 
of one, but this is not nearly so apparent when one sees an 
actual installation In any case, it is more than counter- 
balanced by the fact that all electrolysis troubles are over- 
come, and this latter is a point which is likely to give con- 
siderable trouble in the near future, as the present Board 
of Trade regulation of seven volts drop is no sort of а 
solution. "There is one feature of the three-phase system 
of working electric tramcars which, did he but know it, 
would appeal most strongly to the man in the street. It 
is that the speed of a three-phase motor being governed 
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by the periodicity, it is impessible for the car to run away 
whilst the motor romains in circuit. Many very ingenious 
brakes have been levised, but whilst the human factor 
remains what it is there is always the chance of acci- 
dents such as have happened recently at Bradford, 
Devonport, etc., on the continuous-current system. It is 
somewhat difficult to compare the cost of various types 
of transforming plant, because a great deal, of course, 
depends on the maker, some firms making a speciality of 
one form and some of another. However, taking the static 
transformer, which can be supplied at rather under £2 per 
kilowatt, as our unit, the other forms of transforming 
apparatus may be roughly compared as follows : ordinary 
static transformer in cast-iron case, 1; three-phase converter 
(single machine), 3}; high-tension continuous rotatory 
transformer (single machine), 4; three-phase to continuous- 
current motor-generators (two machines) 5; reversible 
boosters, low-tension (two or more machines), 6. There is 
no question that from the point of view of the sub-stations 
static transformers are cheapest in first cost and running ; 
and, taking everything else into account, the writer would 
suggest that the qucrist should adopt the three-phase and 
static transformer syslem.—E. KILBURN SCOTT. 


Answer to No. 517 (awarded 30s..).—To make anythin 
like an adequate comparison of the systems enumerate 
above it would be necessary to give a detailed description 
of each, and would occupy more than all the available 
space in this journal. Therefore, whatever is done in that 
respect must necessarily be somewhat in. abstract. In 
comparing the above systems there are two points upon 
which such comparison should be based—namely, reliability 
and durability. Such comparisons will be made more clear 
by first reviewing some points which are common to all, 
such as the question of 


Earthing.—In the case of the low-pressure distribution, 
the object of earthing is not to diminish the cost of insula- 
tion, for no appreciable saving is effected by using a pressure 
of 200 volts instead of 400; nor is it to secure safety to 
life: the chief object is to enable the consumer to be 
supplied at such a pressure that no conductor is brought 
into his house exceed the limit defined by the Doard 
of Trade as low pressure. In the case of traction systems 
the object is to enable the rails to be used as one con- 
ductor, chiefly with a view of simplifying the working, 
and to enable the conducting power of the rails to be 
utilised. It is therefore obvious that the conductor 1s 
earthed throughout its length, therefore the only way to 
prevent the current returning by means of water and gas 
pipes, and also there being a difference of potential at 
separate points and consequently waste of energy, is to 
keep the potential difference very low. The most impor- 
tant case of earthing is undoubtedly that of tramways, and 
its advantages and disadvantages may be stated as follows: 
The extreme potential difference that can be attained by 
any one of the conductors from the earth is halved, and 
all can be handled with safety. The strcss on the insula- 
tion is also halved. All three conductors may be taken 
into consumers’ premises for all pressures up to 500 volts 
without contravention of the Board of Trade regulations. 
In the case of a short-circuit occurring in one of the 
cutere immediate notice is given. It has the disadvantage 
that if a break cxists on one conductor, current is con- 
tinually forced through it, causing in some cases complete 
destruction of the insulation. A short-circuit on one side 
of the system is produced by a break on one conductor, 
unless the earth connection is removable. Balancing wires 
bring back but little current to the generating station, but 
locally heavy currents flow between various installations 
composing a balanced main, and the difference of potential 
of these currents may set up destructive electrolytic action. 
In regard to alternating currents, some special features 
arise 1n connection with a distributing network fed from 
$ransformer  sub-stations supplied with  high-pressure 
currents. Оп а three-phase tranemission, with rotary con- 
verters supplying direct, current to the network, it will 
probably be required to group the transformers star- 
wise with the middle earthed. Thus we should have all 
the disadvantages of a middle conductor earthed at 
several places. А much more serious case, however, 


arises if, in addition, the middle be opened between 
two sub-stations but the outers be carried through. In 
such an event the whole balancing current may be con- 
veyed by the earth, and do great damage. A similar 
difficulty would arise with ОНА transformers dis- 
tributed at various points of the network, if the middle 
wires are not continuous throughout and the carth connec- 
tion i$ made in the balancer. Further, there is the inter- 
ference with telephone and telegraph lines. 


Cost of Copper.—In this respect little can be claimed on 
any sides; if anything, the advantage is with the three- 
wire direct-current system. There are many special points 
that have to be taken into consideration in connection with 
the mains for polyphase systems which contain motors. 
One is that for equal loss they must be increased in section 
10 per cent. above that required on the direct-current 
system, in order to allow for the loss due to wattless 
currents. 

Working of Arc Lamps.—These cannot be said to work 
satisfactorily on alternating-current circuits, neither are they 
as economical as the continuous-current type. In actual 
working they require more attention on account of screws, 
etc., becoming loose. Further, they require more energy 
per candle-power. 


Three-Phase and Botatory Transformers ( Motor- Generators).— 
This system consists in the employment of a number of 
polyphase induction motors driving an equal number of 
direct-current generators, the motor-generators being of such 
a size that the high-pressure currents can be led direct 
into them; consequently the equipment and operations 
are of the simplest possible character. Nothing in the 
way of starting gear is necessary beyond a simple rotor 
resistance for each motor. There is no synchronising to 
be do e, and the regulation on the direct-current side is 
made on the fields of the generators, either by compounding 
or by hand in the usual way. The only trouble with high- 
pressure working without transformers, “which in this 
system are not necessary," appears to bein the manipulation. 
For feeding three-wire systems such motors are arranged 
to drive two direct-current generators each of half its 
output, one at each end of the shaft, the two machines 
being in series, or the motors would drive one generator 
of the same capacity, feeding the outers, auxiliary devices 
being employed in the usual way for balancing The 
simple nature of the working of the motor-generator leaves 
practically nothing to be said, providing the motors are 
kept running fully loaded and the air-gap is attended to, 
“which in a motor of which the rotor is 3ft. in diameter 
ig only O 1in ," so that on account of the magnetic pull no 
diminution of this length can be allowed. In regard to 
overload, the important point when feeding tramways, in 
this respect motor-generator equipment is perfectly satis- 
factory, and if well designed will stand almost 90 per 
cent. overload for some seconds without falling out of 
step. On account of the considerable armature reactions, 
motor-generators are far less likely to hunt than 
rotary converters with any given generating plant. 
Nevertheless, some care is necessary in either of these 
systems to prevent oscillations in the relative motions of 
the generators running in parallel with the consequent 
interchange of synchronising currents. These oscillations 
can be set up by the natural variations in the turning 
moment during the revolutions, or by the after effect of a 
bad parallel or short-circuit, and are, of course, assisted 
by field distortion, by insufficient impedance in the arma- 
tures, and also by quick-acting governors and defective 
steam distribution. ith regard to the important ques- 
tion of floor space and first cost, there is very little to 
choose. Comparing machines alone, there is a considerable 
advantage in favour of rotary converters, but when we 
take into consideration the transformer equipment neces 
sary with the rotary converters and special switchgears for 
tho same, the cost is equal to that of the motor-generator 
equipment. Motor-generators give the best results when 
operating at 40 to 50 cycles in the sub-station, and when 
the lighting load forms a considerable proportion of the 
total output. 


Three-Phase and Converters.—Although the rotary con, 
verter possesses similar characteristics to those of the 
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synchronous motor, and also those of the direct-current 
machine, yet it possesses in addition several special 
features which have a great influence upon its perform- 
ance, the results being that even when such machines are 
working under the best conditions they cannot be regarded 
as simple. Whatever the nature of the armature of the 
alternator, the pressure between any two slip rings on the 
rotary converter is always a definite percentage of that on 
the direct-current side, being about 61 per cent., so that 
Btep-down transformers have always to be installed between 
the slip rings and the high-pressure feeders. In systems 
where units greater than 100 kw. are employed, separate 
transformers are always used for each phase of the 
transmission line Providing these transformers аге 
connected up mesh -wise both on the high and low 
pressure side, then, in the event of one of the trans- 
formers developing a fault and blowing its fuse, the 
supply need not bo interrupted, for the remaining two 
will continue to supply three-phase current to all the 
phases of the rotary ; such reactions have the advantage of 
keeping the arrangement symmetrical. Under these circum- 
stances the rotary can be kept fully loaded on the period 
of emergency, providing this is not too long, but the 
increase of the heating effect must be watched. All rotary 
converters having to be fed from step-down transformers, 
the switchgear becomes more extensive. It is impossible 
to operate a number of rotaries feeding a three-wire net- 
work from common 'bus bars on the alternating side, for 
the slip rings of the riachines cannot be directly paralleled 
owing to the connections on the direct-current side. In 
respect to regulation, the pressure on either side of a rotary 
converter is practically independent of the field strength, 
consequently the direct eurrent cannot be varied by 
regulating the field alone. Therefore, some method 
has to be adopted to regulate, which adds to the 
cost in the way of either an auxiliary transformer 
and regulating switch or induction device, yet when 
such regulators consist of an iron core, which is arranged 
in connection with a shunt and series winding in each 
phase in such a manner that a movement of the core 
decreases or increascs the mutual induction between the 
two windings, then by the regulation of this core, which 
is easy and cheap to construct, a very effectivo regulation 
to within 6 per cent. up or down can be obtained. This, 
further, bas the advantage of being readily operated from 
a distance, and also having no contacts or moving con- 
ductors. Another method is to compound the rotaries in 
order to get the desired direct-current pressure, providing 
a certain amount of self-induction already exists, by insert- 
ing choking coils in the various leads The power factor 
of all rotary converters depends on the field excitation, 
thus, by suitable proportions of the reactance and the 
field windings, excellent pressure regulation can be 
effected in this way in a perfectly automatic manner, 
it being easy to arrange the direct-current pressure 
by over-compounding to 10 or 15 per cent. The 
only objection to this method of regulation is the 
influence it bas upon the regulation at the feeder points, 
or at the high-pressure 'bus bars. The extent to which 
this over-compounding may be carried, depends upon the 
rating of the machine with regard to the work it has to 
do. Therefore, the more liberally rated the converter is, 
the greater is the range of regulation; if the amount of 
over-compounding be large, then the rotary must be large 
for the work it has to do. Such compounded rotary 
converters may be connected in parallel on the direct- 
current side in precisely the same manner as similar 
direct-current machines, equalising 'bus bars and switches 
being used, and with the same precautions as in a direct- 
current system, together with secondary batteries, if 
needful. 

Three-Phase and Statis Transformers.—Tbhe commonly- 
accepted multiphase alternating machine, in the first 
place, requires separate excitation, and, for the purpose 
of local supply, auxiliary transformers. It has the great 
advantage, however, that the current can be generated in 
the machine at full line pressure, and that the revolving 
armature and fixed fields of the direct current machine 
сап be departed from in its construction, and thus relieve 
all centrifugal strains on the insulation of the active 


windings by having the armature stationary. In the 
distribution, the most important point which gives 1t 
some disadvantage is the transformer losses, which are 
more or less complicated. These losses may be divided 
into iron losses and copper losses, but the loss which affects 
the efficient working of the n is the light load loss, 
and is composed of both. urther, with regard to the 
ageing of the transformers, this item must be allowed 
for when calculating the energy necessary. This 


core loss amounts in some instances to as much as 


6 per cent. of the total power generated. The great 
disadvantage of the adoption of this system, however, 
at the present time is the employment of the polyphase 
motor on tramcars. Yet these motors compare very favour- 
ably with direct-current types both as regards speed and 
power, with the exception of low speeds, in which the 
direct-current motor has the advantage. For example, & 
continuous - current equipment can get up a speed of 
25 miles per hour with 347 watt-hours per ton in 
30 seconds, as compared with 41:5 watt-hours in 28 seconds 
with threo-phase equipment. Similarly a continuous current 
motor gets up 24 miles per hour with 39°5 watt-hours in 
37 seconds, as against 45:1 watt-hours in 30 seconds for 
the three-phase motor. Thus for lower speeds the 
continuous - current motor uses 84 per cent. of the 
energy used by the three-phase mctor, while for higher 
speeds the proportion is 87 per cent., while in the 
latter case the three-phase motor gets up full speed 
in 81 per cent. of the time taken by the direct-current 
motor. Comparing the maximum power input in the two 
cases, in an actual test of two systems the direct-current 
took 75 kw. per motor, as against 53 kw. per motor in the 
three-phase equipment. Thus the maximum power input 
with the three-phase motors is only 70 per cent. of that 
with direct-current motors. In the economy of starting 
thero appears to be very little difference; if any, the 
advantage is in favour of the direct-current motor, at the 
same time occupying a longer time in getting up speed. 
In regard to speed regulation, if a resistance be placed in 
circuit of the rotor so ag to increase the total resistance, 
any speed at any required load can be obtained. The poly- 
phase motor is, therefore, in this respect capable of perfect 
regulation for all loads. The efficiency at reduced speeds 
is, of course, less on account of heating of the rheostats. 
The polyphase motor herein resembles the direct-current 
motor, bit it has the disadvantage in comparison that it 
is not possible to couple two polyphase motors together 
in the same way that direct current motors can be—that 
is, in series-parallel method of control. When cars equipped 
with polyphase motors are descending a grade, the speed 
of the motors inereases above synchronism ; thus a negative 
torque is applied and the motor acts as a generator, return- 
ing current into the line, and thereby retarding the motion 
precisely as if mechanical brakes were applied. The 
maximum torque thus set up is greater than the break- 
down torque, but the slip at maximum torque is the same, 
Thus it is a feature of great importance, for not only does 
the polyphase motor act as an efficient brake in descending 
a grade, but the energy of descent is returned into the line. 

Low - Tension with Reversible Boosters and Battery Sub 
Stations.—In regard to the question of cost in this system, 
there is not the slightest doubt where reliability ts con- 
sidered that the inclusion of a secondary battery on a 
traction system means a material saving both in the first cost 
and operating expenses. In the undertaking such as the 
one in question the mean day load will be approximately 
one-third of what may be termed the peak load of the 
line. To meet this load effectively, the plant without a 
battery would have to be capable of generating three 
times the mean day load, with the consequent results 
of inefficiency during a considerable part of the 
day. Systems operated on the above principle with 
reversible boosters, illustrate the best manner of 
operating a battery on traction systems. No matter 
whether installed at the power-house or at sub-stations, 
the arrangement is perfectly automatic and controlled by 
the winding of the booster and the battery pressure, and 
these together take charge of the whole variations, whether 
above or below the normal or mean day load. The general 
features of the arrangement may be summed upas follows: 
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The first cars of a morning can be operated entirely from 
the battery, thus obviating the necessity of starting up the 
power station for a few early cars two or three hours before 
the general load comes on, the advantage of which will be 
self-evident. Further, the plant is always working at full 
constant load, which ensures the greatest possible economy, 
the running hours of the plant are shortened, and the unprofit- 
able hours of the days are avoided. The minimum amount 
of plant is running necessary to operate the load, and the 
general working conditions are favourable to the life of 
both the plant and battery. 

High - Pressure Continuous Current and Rotator Trans- 
formers, —The commutation difficulty is a fatal bar to the 
use of direct currents of extra high pressures, and since 
the power transmitted, other things being equal, is pro- 
portional to the square of the applied pressures, the alter- 
nating current, of whatever description, must always be 
preferred for long-distance transmission. The only direc- 
tion in which an advantage can be obtained with the use 
of high-pressure direct-current machines, together with 
dynamotors, is in the saving of copper: therefore, for the 
system to be efficient, this gain must more than balance the 
extra cost of the generator, the lower efficiency of the 
same, and the loss in transformation. Есг the undertaking 
in question, where the distances cannot be considered great, 
it would be a difficult problem. The meaning of high 
р in the above is taken as anything above 600 volts. 

n connection with distribution on this system generally, 
the switching arrangement is somewhat complicated, and 
therefore costly, and unless the dynamotors are worked in 
conjunction with batteries, the only way in which the plant 


can be thoroughly efficient is by constant work at normal 
load.—K. 


Answer to No. 517 (awarded 30s.).—The five different 
systems which are given in the question comprise all the 
5 methods which could be adopted. Much could 

e said in favour of any one system, either from the results 
of previous successful installations, or from advantages 
which are peculiar to the particular system. The old 
saying, Many men, many minds, is so true that if five 
electrical firms were called in to advise on this scheme, 
it is more than possible that each system would find a 
supporter; each firm would strongly support that particular 
system with which they had had the most experience. 
Therefore, in considering the various replies to the question, 
t must bo remembered that each reply is only one man’s 
opinion, founded on the amount of experience he has had 
with one or two of the systems proposed. In making a 
selection between the various methods, it will not do to 
be guided only by the results that have been obtained in 
the past. Such a method of settling any enginecring ques- 
tion would infallibly lead to the abandonment of all pro- 
gress, às old methods would always be adopted, and any 
new system could only bo most unsatisfactorily tried on 
small experimental lines. It appears to the writer that 
the best manner of dealing with the subject is to take 
each system proposed seriatim, briefly giving its benefits 
and disadvantages, and then, finally, to make a comparison 
between them. Proceeding in this way, we will deal with 
the systems in tho order given. 

High-Tension Continuous and Rotary Converters.—' There are 
many advantages which may be claimed for this system. 
In the first case, owing to the distance the power has to be 
transmitted, it is most important, in order to transmit the 
current economically, that it should be at a high E.M.F. 
in the feeders ; the longest distance being six miles, a 
pressure of 2,000 volts or so will be ample.  Direct-current 
machines to work at this pressure can easily be obtained, 
and are, as a matter of fact, successfully working at Hull 
and Morecambe. There is no difficulty in handling such 
an arrangement of plant, and there is the further bonefit 
that we are dealing with а type of machine which is 
essentially English, as up to very recent times the English 
firms bave һай а far larger and more varied experience 
with direct-current machines than they have had with 
alternating plants, either mono or polyphase. This remark 
applies not only to the builders of the machinery, but 
also to the working staff. Ав the current has to be trans- 
mitted at a high pressure, there appears to be no valid 


reason why it should not be generated in the first instance 
at the maximum E.M.F required, and that portion of the 
eurrent only have its E.M.F. reduced which is required 
for the particular local demand at the lower E.M.F It 
must always be borne in mind that there can be no trans- 
forming without a loss of power occurring. The loss will 
be а percentage of the power so transformed, so that in 
order to obtain the most economical resulte it is important 
never to transform in the first case oftener than is abso- 
lutely necessary, and, in the sccond place, to arrange the 
plant so that the quantity of power to be transformed is 
the minimum for the economical working of the system. 
These conditions the writer thinks are to a very great 
extent fulfilled in the adoption of this system. А further 
advantage of this system is that it is а system which has 
been largely adopted already with excellent resulta. 

Low - Tension with Reversible Boosters and Battery Sub- 
Stations.—The one advantage of this system appears to be 
that the plant is worked at a much lower EM.F. We 
know that owing to the exigencies of armature building 
for direct-current machines, there is always a liability of 
the insulation giving way. This liability is increased as 
the working pressure is increased; with the aloption of 
low-tenaion machines this liability is greatly reduced, and 
the risk of a breakdown is lessened. The system would 
not, however, be a cheap one to instal or an economical 
one to maintain or work. The cost of the battery would 
greatly increase the first cost, and its use would reduce 
the economy of the system, while at the same time the 
expense of maintenance of a set of batteries is under the 
best conditions very high, and the best conditions do not 
obtain at sub-stations of a power and lighting company, 
where the load will not be regular, and wiil probably be 
of a most fluctuating character. 

Three-Phase and Rotatory Transformers ( Motor-Generators).— 
If by this system is meant the use of three-phase motor- 
generators, there is little advantage to be derived from its 
adoption; the same results will be obtained in system (е) 
without the use of unnecessary moving parts. 

Three-Phase and Converters.—The adoption of a three- 
phase system deserves very careful consideration, on 
account of the great economy of copper that is effected in 
the transmission lines; at the same time the distance is not 
long enough to fully illustrate the advantages, for, as we 
have already seen, a pressure of 2,000 volts will be ample 
over this distance to give an economy which is within the 
limits of what may be reasonably required in practice, and 
this pressure can be safely generated with direct-current 
machines. 

Mr. Oudin, in his work on “Standard Polyphase 
Apparatus and Systems,” gives the following table of the 
amount of copper required for transmission at a given 
lots, based on maximum difference of potential: 


Svat Number of Percentage 
aes wires, of copper. 
Single-phase пои ЖЇК И 100 
Two-phase, with common returns D: узек 147˙5 
ir. y жайын АӨ „ГОТ 100 
Thfió-pliBSO онно нано EE atone ae 75 
Hieet une Hs isse 50 


In explaining this table Mr. Oudin remarks: “ It will be 
seen that the direct-current system requires only 50 per 
cent. of the copper in the single-phase system when used 
in long-distance transmission of power. The advantage is 
not so evident, however; for, as Mr. Steinmetz has pointed 
out, in addition to the electrostatic stress, an electrolytic 
effect is set up, which does not exist to the same extent in 
alternating currents. The difficulties attending the utilisa- 
tion of direct current of high tension are such that, with 
the exception of one or two special and isolated cases, its 
employment in the long-distance transmission has not been 
seriously considered.” 

Having generated the current as alternating, the benefits 
to be derived by converting it to a direct currrent are 
not apparent; so much three-phase work both for lighting 
and power installations has now been carried out in 
this country, that the argument that three-phase current 
is not suitable for lighting purposes cannot be raised. 
We know that if it is intended to work arc lamps off 


| the mains a periodicity of 60 is desirable, while for motor 


work a periodicity of about 25 is the most suitable, but 
the figures are capable of alteration in order to meet the 
requirements of special cases, and both motors and are 
lamps will work satisfactorily on а circuit having a 
periodicity of 40 cycles. Up to very recent times iv has 
been held, especially in America, that the only method of 
operating tramways is by means of direct current. This 
idea is now exploded, and the Westinghouse Company are 
now engaged on the construction of a polyphase tramway at 
Baltimore. This line will be purely designed for polyphase 
working, and the current will not be converted on tho cars. 
If a polyphase system is adopted entirely, there is always 
the danger of not balancing the loads between the various 
lines when both lighting and power requirements have to 
be met In the case of motors these will be fed in each 
instance by the three lines, but for ligbting, the various 
circuits will be fed from two wires only in each ease. It 
is then important that if the three lines be designated by 
A, B, and C, that the current supplied across A B shall 
be equal to that supplied across BC and АС. But, as has 
been shown in actual practice at all large polyphase stations, 
the plant will work satisfactorily even if the various lines 
are out of balance 25 per cent. or more, and it із no more 
difficult to secure approximate balance with a polyphase 
system than it is with a three-wire, direct-current system. 
'The use of rotary converters would, however, do away with 
this necessity for balance, as they would be fed with current 
from the three wires, and the distribution to consumers 
would then be with direct current. This is one of the 
advantages to be derived from the use of rotary converters, 
especially as it can be legitimately contended that with a 
three-wire, direct-current system only the lighting and small 
motor demand is balanced, as in no case 18 а motor of a 
size larger than 7 h.p. ever connected otherwise than across 
the outers. ‘This is the case, but there is no insurmount- 
able difficulty in balancing a system with the motors. In 
the case of the polyphase distribution there is only the 
lighting to balance, as every motor would be fed from the 
three wires, which is equivalent as far as regards balance 
to connecting them across the outers of a three-wire, direct- 
current system. 

Three-Phase and Static Transformers.—With the adoption 
of this system, we should still retain a polyphase trans- 
mission, with a polyphase distribution also. For final 
distribution the tension of the current would be reduced 
to accord with the Board of Trade requirements in the 
simplest and most economical manner. The net efficiency 
of a static transformer is at least as high as the net 
efficiency of a converter or motor-generator, while a static 
transformer has the advantage over any rotary equipment, 
that there is no moving part to require daily attention 
and to get out of order. The static transformers can be 
put in underground sub-stations, and will require the 
minimum of attention, while the use of rotary converters 
would necessitate tha presence of a staff of electricians 
whenever the plant was working. Quoting again from 
Mr. Oudin’s book, we find that the efficiencics of a 250 kw. 
static transformer was found on trial to be as follows for 
various loads: quarter load, 94:6 per cent.; half load, 
97 per cent.; three-quarter load, 97:7 per cent.; full load, 
98 per cent.; and 1} load, 98:1 per cont. These resulte 
will compare most favourably with the efficieneies which 
would be obtained with the use of any form of rotary 
transformer. The static transformer for a three-phase 
eurrent may be of the single-phase type, or may be built 
specially for three-phase currents. The latter is the type 
whieh is the more commonly adopted, being tbe cheapest 
for the same output. 

In now comparing the different systems to select the one 


most suitable for the given conditions, we may leave out 
(b), low-tension with reversible boosters and battery sub- 
stations, as we have seen that it possesses no special 
advantages over any of the others, is costly to equip, 
uneconomical to maintain, and high in its working charges. 
System (c), three-phase and rotary transformers, may also 
be abandoned, as it is not as good as either of the other 
three-phase systems proposed This narrows down the 
final selection to continuous high-tension with rotary trans- 
formers and the adoption of three-phase with either 
converters or static transformers. Under the circumstances 
given there is very little to choose between these, and 
much will depend upon the predilection of the consulting 
engineer. Had the distance been considerably longer, 80 
that it would be found advantageous to work at a tension of 
some thousands of volts, there would have been no question 
that only one of the polyphase schemes must be selected, but 
with à maximum length of only six miles а tension of 2,000 
volts is quite feasible, and thia can be seeured by the use 
of direct-current machinery. In favour of the direct- 
current system may be added that up to date all the 
English tramways are worked on this system. Still, too 
much weight should not be paid to this, for if we only 
slavishly follow the past there is an end to all progress. 
A much greater advantage is that at the present time the 
selection of the staff required for the working of the 
undertaking will not be se limited with a direct-current 
system. Неге, again, this is only a minor point, since the 
rapid strides that polyphase systems are making will cause 
an increasing number of electrical engineers to pay atten- 
tion to this branch, and soon the choice will be as wide in 
one branch as in the other. 

System (^), three-phase with static transformers, stands 
entirely by itself in one respect —viz, outside the power- 
house there 18 no machinery having moving parts. "This 
will result in а great diminution in the trained staff required, 
and also in the cost of equipment and the amount to be sct 
aside for repairs and depreciation A sub-station is an 
expensive item, however plainly built, compared to the 
small underground chamber required for a static trans- 
former. The cost of a static transformer is far less than 
the cost of а rotary transformer of the same size, whether 
designed for direct or alternating currenta, and we have 
also seen that the efficiency of a static transformer for all 
loads is higher than what coull be anticipated with а 
rotary apparatus. Further, as the first cost of a polyphase 
motor is less for the same output and speed than is that of 
а continuous-current machine, it will be found that for mcst 
reasons the system to be adopted is (е), three-phase with 
static transformers. In advocating the selection of this 
system the writer is aware of the difficulty that exists in 
arranging variable speeds for the motors. Special devices 
exist for controlling the speed of the cars, and as in the 
case of ordinary motors there is no diffieulty in proeuring 
a motor arranged for six various speeds, this will probably 
be found to answer all the requirements of the users of 
power in the district. 

An objection which might be raised to the use of any 
polyphase system is the induction effects on any other 
wires, telephone, telegraph, etc., which may come into the 
influence of its field. This has to be guarded against, but 
as the engineers know the trouble that will arise unless 
care is taken, this receives proper consideration, while in 
the case of continuous current it is too often overlooked, 
with the result that either magnetic guards have later to 
be fixed (as was the case with the first electric tramways 
at Leeds to Roundhay Park), or else that the feeder wires 
have to be removed, or the path of the affeeted wires 
diverted.—-M. 
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Rontgen Society.—The above society will hold its 
inaugural meeting of the winter session on Thursday, 
Nov. 6 next, when the president, Mr. Herbert Jackson, 
Е.С.5., will deliver an address. Future arrangements 
include a paper by Mr. Stephen Mayan, F.R.C.S, on 
“X-Rays in Ophthalmic Work," with lantern slides, and 
another by Dr. С. M. Lowe on “ X-Ray Work in Private 
Practice." 

A French Electric Post.—A report comes from 
Paris of the formation of a syndicate with the object of 
“completing the preparatory work relating to the system 
of electric *triphased' motors.” At the head of the con- 
cern is Mr. Brémond de Verragaude, who is harbouring a 
scheme for the transmission of parcels “ by small electric 
postal railways.” No particulars are given, but it is stated 
that the capital of the company is £40,000. 

Electro-Harmonic Society.—As we have previously 
announced, the above society are holding their concerts 
this season at the Holborn Restaurant in consequence of 
the rebuilding operations which are in progress at the St. 
James’s Restaurant. Arrangements have been made for 
six more concerts, the first of the season having been given 
last Friday week. There will be two ladies’ nights on 
Nov. 14 and Feb. 27 respectively, while smoking concerts 
are arranged for Oct. 10, Dec. 19, Jan. 30, and April 3. 

Evident Electrolytic Actions. Mr. M. P. E. 
Berthelot has shown in a recent paper that an element 
consisting of an acid and an alkali in porous vessels is 
capable of giving a definite E.M.F. The current developed 
is continuous, and with six elements containing hydro 
chloric acid and sodium hydroxide 2:4 volts can be obtained. 
With the aid of these elements, acidified water can be 
electrolysed, and if pyrogallol be added the evolution of 
gas is evident, particularly if the voltameter be undor 
reduced pressure. 

India Electricity Асі. This measure, the main pro- 
visions of whieh were recently outlined in these columns, 
has been under the consideration of а special sub-committee 
of the Bengal Chamber of Commerce. Although somewhat 
irrelevant, if our contemporary Indian Engineering be 
correct, the main point decided by this committee is that 
electrical development in England has been hampered and 
restricted by stupid legislation. At the end of their report 
the sub-committee with sarcastic emphasis remark that, 
from the example of England, India may learn how not to 
legislate. 


Cerium Silicide.—By heating together cerium oxide 
and silicon in the electric furnace cerium silicide is formed. 
Mr. J. Sterba, in a recent paper, states that it forms small 
crystals with a steely lustre, which give a black powder; 
the density at 17deg. is 5:67. It is only slowly acted on 
by water; hydrogen is without action on it. Fluorine acts 
in the cold on it, chlorine, bromine, or iodine only after 
heating. When heated to redness it burns in oxygen with 
a vivid incandescence, and when heated in boiling sulphur 
or selenium, it burns. Hydrogen chloride acts on it at a 
red heat. Solutions of hydrochloric and hydrofluoric acids 
attack it with evolution of hydrogen. Hydrogen sulphide 
and water are attacked at a red heat. Alkalies and ammonia 
do not react with it in the cold. 

Electricity Supersedes Gas. Whatever may be 
said to the contrary, there is little doubt but that gas as 
an illuminating agent is rapidly losing ground. In street- 
lighting gas has for some time been forced to the rear, and 
in interior lighting the time is fast approaching when a 
similar fate must overtake it. The mareh of progress is 


indicated in the news we have received from the States te 
the effect that all the gas companies in Boston are to be 
merged, and eventually will furnish gas for fuel only, 
which, of course, earries with it the innuendo that electricity 
is to be relied upon for illumination. How far this may be 
true we are unable to say, but in the main the information: 
is doubtless correct, as the general idea of using gas for 
fuel only, relying on electricity for light and power, is 
entirely sound. 


Telephone Disturbances. — A Berlin inventor 
named H. Brockelt has recently been granted a patent 
deseribing an arrangement designed to obviate disturbances 
to telephone circuits from light railway and tramway 
return currents. "These disturbances are stated to be due 
to the fact that the counter E.M.F. in tramway motors ів 
not absolutely constant, and can be resolved into a uniform 
E.M.F. and a relatively smaller alternating E.M.F. То 
counteract the effect of the latter, the current going to the 
rails passes through the primary of а transformer, the 
secondary of which is connected across the motor and its 
field. It is claimed that the alternating E.M F. in the 
secondary will exactly counterbalance the alternating 
E.M.F. of the motor, so that the current going to ground 
will have no pulsations. 


Street-Lighting at Bermondsey.—It is with great 
satisfaction we note that the Borough Council of Ber- 
mondsey have not adopted the course recommonded by 
their General Purposes Committee of extending the gas- 
lighting system in the streets of the borough. As it was 
rightly said by one speaker at the Council meeting at which 
this matter was discussed, a large sum of money has been 
spent in introducing the electric light into Bermondsey, 
and they cannot well draw back now. But apart from this, 
it was shown by the borough engineer, Mr. R. J. Angel, 
that street-lighting by arc lamps is very considerably 
cheaper than any gas-lighting system proposed, and we are 
pleased to see that the Council took the wise course of 
adopting the cheaper and better illuminant. Under the 
present scheme, the gas-burners in no less than nine main 
streets and 13 side streets arc to be replaced by electric 
lamps, and we venture to predict that the borough autho- 
rity will have no reason to regret their decision in this 
matter. 


The Nobel Peace Prize.—Official announcement is 
made that in order to be eligible for this prize, which will 
be awarded in December, 1903, candidates must be pro- 
posed to the Nobel Committee of the Norwegian Parlia- 
ment before Feb. 1 next. The following persons alone are 
qualified to recommend candidates /., members of the 
Nobel Committee of the Norwegian Parliament ; members 
of the Legislatures and Governments of different countries ; 
members of the Conseil interparlementaire ; members of 
the Commission du Bureau international permanent de la 
Paix; members and associates of the Institut de Droit 
international; professors of law and political science, of 
history and philosophy, in the universities; persons who 
have received the Nobel peace prize. The Nobel peace 
prize is not confined to individuals, but can also be granted 
to an institution or an association. Enquiries for further 
information should be addressed to the Comité Nobel du 
Parlement norvégien, Victoria-terrasse, 4 III., Christiania, 
Norway. 


Electrical Conduction in Gases. Prof. Henry E. 
Armstrong, in a paper abstracted in the current number of 
the Journal of the Chemical Society, regards some recent 
work by Brereton Baker as confirmatory of his own view 
that the presence of an electrolyte is a necessary condition 
for the occurrence of chemical action, and that pure gases 
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should be perfect dielectrics. The problem of electrical 
-discharge in gases has not yet been attacked with the same 
accurate methods as have been applied by Dixon, Brereton 
Baker, and Shenstone in the case of chemical change, 
and the author contends that there is evidence that the 
discharge in a vacuum tube is conditioned by the presence 
of impurities (from soft glass, sulphuric acid, and com- 
mercial phosphoric oxide). In the case of the luminosity 
of the rare earths, the incandescence of oxides generally, 
and the phenomena of phosphorescence under the influence 
of the electric discharge, it is argued that the process in 
each case may be one of recuirent oxidation or poly- 
merisation. The argument is extended to the case of 
emanations from radioactive substances, and to that of the 
“so-called " ionisation of air. 

Prof Beare on Eleetric Tramways.—The intro- 
ductory lecture to the engineering classes of Edinburgh 
University was delivered by Prof. Hudson Beare on Friday 
last, the subject of his discourse being electric tramways. 
After referring to the great improvements that have marked 
the last five or six years in internal communication in great 
cities and between the centres of large towns and their 
suburbs, Prof. Beare remarked on the fact that Edinburgh 
should have adopted a system which in the United States 
has been rapidly superseded by electric traction. He next 
traced the history of the Liverpool tramways, stating that 
the total length of the reconstructed lines in that city 
is 114 miles, the whole work being completed in the 
short space of two years. He pointed to the good offects 
electric traction is having in Liverpool In the case 
of London, the example taken was the London United 
Tramways system, with regard to which the lecturer 
referred to the way in which this service is appreciated by 
the public In the future the London County Council 
would eventually be the owners of over 200 miles of 
tramways on the underground conduit system. He 
predicted that notwithstanding the excessive cost of 
installing this system of electric traction, the tramways 
would be financially a success. 

Glasgow Technical Cellege —The Scientific Society 
of the above institution has issued its programme for the 
session 190203. The president of the society this year is 
Mr. C. P. Hogg, M.I.C.E., and the honorary secretary Mr. 
J. G. Moyes, of 12, Ruthven-street, Glasgow. The session 
was opened on Saturday last with the presidential address 
of Mr. Hogg, and a paper by Mr. George Blair, B.Sc., on 
“ Gas-Engines for Current Generation.“ The ordinary 
meetings of the society are held fortnightly, the 
arrangements for which are as follows: Nov. 1, 
“Comparison of Alternating and Continuous Currents 
for Different Purposes" by Mr. W. Benison Hird ; 
Nov. 15, a paper on “ The Diesel Engine”; Nov. 29, 
“The Potentiometer,” by Mr. James W. Peck; Dec. 13, 
“The Advancement of Machine Tools" by Mr. J. Н. 
Davey ; Jan. 10, * Recent Developments in the Gas-Engine 
and the Utilisation of Blast-Furnace Gases, by Prof. 
T. Hudson Beare ; Jan. 24, “ Application of Electricity to 
Lining,” by Mr. Daniel Burns; Feb. 7, * The Science of 
Steam Generation," by Mr. Е. J. Rowan; Feb. 21, “ Water 
in Steam," by Mr. James Andrews; March 7, “ Low- 
Pressure Switchgear,” by Mr. J. Menmuir ; and March 21, 
“Stirling Water-Tube Boilers,” by Mr. Robert Baillie. 
The annual general meeting is fixed for April 4. 

An Optical Illusion.—Lord Rayleigh contributes an 
article on optics in the “Encyclopedia Britannica,” in 
which he states that perfectly transparent objects are only 
visible by virtue of non-uniform illumination. The moment 
we arrive at uniform illumination they become absolutely 
invisible to the eye, a fact which forcibly illustrates our 
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optieal illuminations. In other words, а transparent body, 
no matter what its shape, vanishes when immersed in а 
medium of the same refractive index and dispersion, and 
could a transparent substance be found with a refractive 
index and dispersion identical with air, ita presence would 
not be made known by the ordinary vehicle of sight. А 
method has: been devised by Prof. К. W. Wood, of Johns 
Hopkins University, Baltimore, by means of which 
uniform illumination can be obtained and transparent 
objects made to disappear. The apparatus used con- 
sists of a hollow glass globe, the outer surface of 
which is painted with Balmain’s luminous paint mixed 
with hot Canada balsam; inside is placed the object, 
and the hollow is viewed through a small hole drilled in 
the coating. If the inner surface be exposed to bright 
daylight, sunshine, or electric light, and the globe be then 
taken into a dark room, a crystal ball or the cut-glass 
stopper of a decanter placed inside will be found to be 
invisible through the aperture, a uniform blue glow filling 
the space, and only the closest scrutiny will reveal the 


presence of a solid object. 


German Electrical Industry.—Up to the present 
there has been no great revival in the electrical manu- 
facturing business in Germany, and the large manufacturing 
works in that country are still hard pressed to find orders. 
The competition between them for work in England is 
exceedingly keen, and has resulted in reduction of prices 
to a point at which no remuneration is gained. According 
to an article which has appeared in the Berlin Borsen 
Courier, the negotiations between the Allgemeine Elek- 
tricitäts- Gesellschaft and the Schuckert Company for а 
combination to prevent the existing competition has 
not succeeded. The same contemporary hints that 
other combinations for consolidating electrical manu- 
facturers in Germany are likely to come forward 
in the near future, but that there will stil remain 
two or three large groups of firms, which will ensure 
competition in the home trade. The object, how- 
ever, to be gained by all these combinations is that there 
shall not be undue cutting for orders for England and the 
British colonies. These statements as to future policy 
confirm the opinion we have frequently expressed that the 
German competition is not likely to be a lasting one. Ав 
is well known, the works in that country have undertaken 
orders below cost price to get an introduction into this 
country, and they are expecting afterwards to get higher 
rates for repeat orders. It will be found, however, that 
the orders eventually placed for new plant at higher rates 
will go to English manufacturers 


Electrolysis and its Remedies,—Following are 
some suggestions concerning electrolysis and its effects, 
which were made by Captain Wm. Brophy in a paper read 
before the recent convention in New York of the Inter- 
national Association of Fire Engineers. In the case of 
electric street tramways, he advocated the breaking of the 
continuity of the metal in the gas and water pipes by 
inserting insulating joints therein at suitable distances, 
thus preventing any flow of current over them. In such a 
ease the carrying capacity of the track would have to be 
increased by better bonding, by increasing the size of the 
rails, or by the addition of return feeders. The author stated 
that this plan of placing insulators, or circuit breakers, in 
the pipes has been adopted in many towns in the States. 
He mentioned the case of one large city where а natural 
gas system of piping had been connected by a large cable 
to the dynamos of the tramway system, but electrolytic 
corrosion took place very rapidly at the joints. An 
insulating joint was, therefore, devised and inserted at 
suitable points in the pipe system, and the connection 


THE ELECTRICAL ENGINEER, OCTOBER 24, 1902. 


579 


to the dynamo discontinued, since which time no corrosion 
of the pipes has taken place. The author recently made 
some measurements between the natural-gas pipes and the 
rails of the street railway in Wheeling, with the result 
that be found 300 amperes flowing from pipe to rail at a 
point near to the power-house, the pressure being 10 volts, 
or representing a little over 5 h.p. In this case also the 
gas company is placing insulating joints in its pipe system, 
and as a result the pipes have now little or no current 
flowing over them. 

Gas and Electricity Departments.—The working 
of the electricity and gas departments of the same corpora- 
tion under one committee and one engineer has always 
been open to objection. As arule, the engineer who has 
charge of both undertakings has been for years connected 
with the gas department, and is an expert in that branch 
of engineering. In laying down the electrical plant he will 
take every care to get what, in his opinion, is the best 
system for the town, and in the equipment there may not 
be much to complain of. The trouble arises when the 


electrical department does not show a prompt return on 


the capital spent. The engineer then loses interest 
in what he considers the non-paying department 
under his care, and in certain instances we know of, the 
undertaking is allowed to slide. We have one such case 
before us at the present time, in which supply was started 
so long ago as 1895, and even now the number of units 
sola per annum has not reached 300,000. The mains exist 
much as they were first put down, and the plant has 
not required to be extended appreciably. The result is 
that a large number of private plants are being installed, 
which, individually, will generate per annum more than 
the Corporation works. We are also correct in stating that 
these works will generate their own supply at much under 
the present cost price of the municipal undertaking. The 
only solution of the present unsatisfactory condition is to 
divorce the electric lighting undertaking from the gas 
department and to place it under the control of a new 
committee, and more especially under the charge of an 
energetic electrical engineer, who will have his reputation 
to lose if the department does not go ahead. 


Proposed Society of Electro-Chemists. — For 
some time past it has been felt by those interested in the 
subject of electro-chemistry that it does not receive the 
encouragement it deserves in this country. In Germany 
there are two electro-chemical societies, and a similar society 
has recently been inaugurated in America with great 
success. The opinion has been expressed that it is advisable 
to form an electro-chemical society in Great Britain with 
the view of bringing together those who are interested, 
both theoretically and practically, in the subject of electro- 
chemistry, and thus encouraging a science that is daily 
becoming of increasing technical and commercial import- 
ance. In March last a committee, consisting of the follow- 
ing gentlemen, was appointed to consider the subject: Mr. 
J. Swinburne, Dr. F. M. Perkin, Dr. Donnan, Mr. W. R. 
Cooper, Mr. S. Cowper-Coles, and Mr. H. V. Simpson. 
This committee has held meetings from time to time, at 
which the best methods of procedure have been carefully 
discussed. The question of working in conjunction with 
one of the existing societies has also been considered, and 
several societies have been approached on the matter, but 
the committee takes the view that such an arrangement is 
not likely, at any rate for the present, to have the desired 
effect, It has come to the conclusion, therefore, that the 
society should be independent. The idea of such a society 
has received considerable encouragement from those 
interested, and the committee is now asking for further 
support. The hon. seeretary of the committee is Mr, 


is the invention of Mr. J. W. Page, of Chicago. 
closed it forms three spans over the river, the centre span 
being 168ft. long and the side spans 48ft. long. The two 
sections of the central span lift upwards when the bridge 
is to be opened, in the same way as in the case of the 
Tower Bridge in London. 
however, is that these two halves are not balanced about 
their pivots. Instead of this, the two side spans are made 
to act as counterweights. 
spans rest on rollers, which work on an inclined guide on the 
inside of the central bascule. As this moves up, the end span 


Н.У. Simpson, of Grosvenor-mansions, Victoris-street, S.W., 


and he will be pleased to hear from electro-chemists with & 
view to their joining the membership of the society. 


Electrical Bascule Bridge.—4A new form of bascule 


bridge, worked by electricity, has recently been erected 


over the Chicago River at Ashland-avenue. The bridge 


When 


The novelty in construction, 


The outward ends of these side 


slides down the guide path, acting as a counterweight. The 
outer spans are, of course, pivoted at the shore ends. The 
track for the rollers carrying the outward ends of these side 


spans consiste of steel plates 18in. wide, and the path is so 
formed that when the bascules are opening they are balanced 
on their pivots in every position. 


From the illustrations 
which we have seen in the Western Electrician, a good idea 
ean be obtained as to the way in which the bridge is 
operated electrically. For this purpose four 38-h.p direot- 
current 500-volt motors are used, two being required for 
each half of the bridge. The details of this driving gear 
ean hardly be understood without drawings. It is found, 
however, that whereas 84 h.p. is required to start the 
bridge in motion, 9 h.p is quite aufficient to continue the 
movement. In closing the bridge 57 h.p. is required to 
start it on its downward motion. These figures show that 
the designers have carefully balanced the various heavy 
parts which have to be moved. The total width of the 
bridge is 60ft. The safety gates in connection with the 
structure are worked by compressed air, as are also the 
locks which secure the leaves of the bridge together when 
they are down. 

Electrical Manufacture of Peat Fuel. — The 
Jebsen process for the electrical manufacture of peat fuel, 
which has been in operation for some three years at . 
Stangfjorden, in Norway, is reported to be giving entirely 
satisfactory results. Briefly described, the process consists 
in partially drying peat briquettes, which are carbonised 
in hermetically closed retorts by electrical heat, it being 
possible to heat several retorts at the same time with one 
dynamo. The electrical plant is driven by water power, which 
abounds in Norway. The process allows the peat blocks to 
be carbonised withina proportionately much shorter time and 
with much more uniformity than by ordinary methods, while 
the peat charcoal consists of a dense, very compact black 
mass showing the structure of peat. The specific gravity 
of the carbonised fuel in the broken condition is about 0:3, 
and the theoretical calorific value about 7,000 to 7,500 
thermal units. An analysis of Jebsen’s peat charcoal 
made by the Royal Norwegian High School in Christiania 
gave the following mean composition: carbon, 76°91 per 
cent.; hydrogen, 4°64 per cent.; oxygen, 8°15 per cent.; 
nitrogen, 1°78 per cent.; sulphur, 0°70 per cent.; ash, 
3 per cent.; and moisture, 4:82 per cent. The peat yields 
three products when submitted to the electrical heating in 
the hermetically sealed retorts. The gaseous products pass 
away by openings in the retort cover, and after scrubbing 
are employed for heating the air used in the drying 
tunnels. The peat fuel remaining in the retort after the 
carbonising operation is completed is allowed to cool down 
to 130deg. C. before opening the retort, and is then 
discharged direct into wagons running beneath the retorts. 
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The average yield of 100 kilos of the air-dried peat is 
said to be as follows: peat fuel, 33 per cent.; peat tar, 
4 per cent.; tar water, 40 per cent.; and gaseous products, 
23 per cent. The electrical power required for carrying 
out the Jebsen treatment at Stangfjorden is derived from 
five 80-kw. dynamos direct-coupled to five turbines of 
equivalent 128 h.p. 

The New Westinghouse Steam-Turbine.—The 
American Electrician for the current month describes the 
new steam-turbine which is being introduced in America 
by the Westinghouse Company. The first three of these 
machines to be installed for commercial purposes will be 
included in the equipment of the power-house of the West 
Pennsylvania Railways and Lighting Company. The most 
striking constructive feature about the new turbines, which 
are each of 1,500 h.p., is the separation of the high-pressure 
and low-pressure cylinders, and the introduction between 
them of a reheater in order to allow of the use of superheated 
steam wherever possible. The construction of this reheater is 
similar to that employed in the Westinghouse vertical and 
horizontal Corliss type engines It has a heating surface 
of 500 square feet, and is to be supplied with live steam 
from the boilers. The turbine proper will be of the 
multiple-expansion, parallel-flow type, arranged in tandem. 
Steam entering at the throttle valve is passed through a 
strainer for removing all foreign matter, and thence 
through a poppet admission valve, the period of admission 
being controlled by а sensitive ball governor. The 
steam then expands through suceessive rows of alternate 
moving and stationary sets of blades in the high-pressure 
cylinder. At a considerably reduced pressure and corre- 
spondingly augmented velocity the working fluid after 
wards enters the reheator, where the entrained moisture is 
entirely re-evaporated, and passes to the low-pressure 
cylinder dry. The exhaust steam, deprived of practically 
all its available energy, escapes through the exhaust part 
situated underneath the rear bearing of the low-pressure 
cylinder. It is claimed for the new turbine that it will 
carry continuously an overload of 50 per cent. with the 
condenser, or full load without the aid of the condensing 
apparatus. This is merely a matter of rating, but the 
introduction of a reheating compartment is novel. Trials 
alone can prove if this really is an advantage over an 
increased superheat of the main steam supply. 

An Apparent Electro-chemical Paradox.— Under 
t'ris title Mr. Carl Hering described before the recent 
Niagara Falls meeting of the American Electro-chemical 
Society a curious experiment which he and a Mr. Reed 
made some years ago, in which water was decomposed 
in visible quantities at voltages far below the theoretical 
(about 1:45), even as low as about 0°3 volt. The experi- 
ment consisted in electrolysing acidulated water in a 
strong N-shaped glass tube, which was sealed at both ends, 
and provided with a bend containing mercury, which 
enabled the mechanical pressures to be read off. The 
results were shown in a curve. The pressures reached 
about 23 atmospheres when the tube exploded. The 
voltage at the terminals when a constant current passed 
diminished rapidly and very decidedly to about 0:5 
volt, at about 16 atmospheres, and then remained 
practically constant. Allowing for the loss due to 
resistance, the actual voltage of decomposition was 
суеп much lower—nearly zero. There was visible gassing 
during the whole test, showing that water was really 
being decomposed ; the increasing pressures also showed 
this. А possible explanation was suggested, based on 
the assumption that some of the gases probably passed 
mechanically to the opposite electrode, which they could 
easily do in suspension, as the electrodes were very close 


together. These were consumed as depolarisers, so that 
only a fraction of the theoretical amount of gas was really 
liberated. This depolarisation lowered the voltage. А 
calculation based on the reduced amount of gas which was 
actually liberated, on the actual current which passed, and 
on the energy which must be accounted for to conform 
with theory, would also show that the required voltage 
may be very low; and the lower, the greater the amount 
of depolarisation. The paper concluced with a suggestion 
of an experiment in which water is electrolysed in a strong 
sealed vessel, which is completely filled so as to leave no 
room for the gases Some curious results may then 5e 
expected. 

The American Institute.-—The presidential address 
of Mr. C. F. Seott, the new president of the Ameriean 
Institute of Electrical Engineers, to the inaugural meeting 
at the end of last month was mainly concerned with 
the future of the society. Both in point of numbers and 
in its importance as the representative body of a great 
profession, the American Iustitute will not well stand com- 
parison with our own Institution, and this was recognised 
by Mr. Scott in the course of his remarks. Не stated, for 
instance, that notwithstanding an increase of 25 per cent. 
in the membership of the institute during the past year, 
the total number was less than half that of the British 
Institution, and showed that if the American Institution 
membership bore the same relation to the kilowatt capacity 
of the electi ical power stations of the eountry as does that 
of our own Institution, the membership of the American 
Institute should be quite 25,000. Аз an argument in favour 
of the future success of the American Institute, Mr. Scott 
made the following interesting remarks. The United 
States, with only one-fifth the population of Great Britain 
and Europe, has two and a third times the kilowatt 
capacity in power stations in electric railways, and 
three and a half times the mileage of electric railways. 
The power-houses in operation and under contract in New 
York City would replace all the central stations for 
lighting апа power in Great Britain or in Germany. 
They would operate all the electric railways of Great 
Britain and Europe combined. One alone would be 
sufficient for the railways of Germany, and the output 
of asingle generator would run all the tramways of Switzer- 
land. Perbaps the most interesting part of Mr. Scott's 
address to those on this side of the water was the announce- 
ment that it is the hope and expectation of the American 
Institute to have as its guest within the next few years the 
Institution of Electrical Engineers of Great Britain. He 
also advocated co-operation with similar institutions in other 
countries ав being mutually beneficial in various ways, and 
expressed tbe desire that the American Institute should 
welcome the comiug opportunity to extend its acquaintance 
and broaden its ideas. 

Canadian Electrical Work.—Thkere is now appear- 
ing in the issues of our contemporary the Canadian Engineer 
а, series of descriptions of water-power development in and 
around Ottawa. As is to be expected, in all the installa- 
tions described the water power is used to generate elec- 
tricity. In the issue before us the Bronson Carbide Works 
are described, and also those situated on tbe Deschene 
Rapids. No less than four companies bave works at this 
point, and use the natural fall of the river without con- 
structing а dam. The intake is just above the rapids, and 
the only civil engineering work of any extent required on 
the river bed consists in cribb-work piers, which keep 
the river water out of the tail race. In this way a 
head of about 9ft. is obtained. The plant com- 
prises six 72in. turbines, all coupled on to one shaft, 
which drives an 800-kw. generator in the dynamo-reom. 


Other units are being added in the same way, but we must 
say we fail to see why the turbines should be multiplied 
rather than have larger wheels each driving its own dynamo. 


The generators are alternating-current, three-phase, 800-kw.. 


machines, with 40 poles in their rotating fields, giving 


60 cycles at 180 revolutions per minute. They are wound 
for 11,000 volts to avoid step-up transformers for trans-: 


mission, and have a capacity for 46 amperes per phase at 
full load. Both machines and exciters were built by the 
Canadian General Electric Company. The switchboard con- 
sists of an exciter panel for the two exciters, two gene- 
rator panels, one for each dynamo, and two line panels. 
Eleven thousand-volt, three-phase static ground detectors 
are provided, and 11,000-volt oil circuit breakers con- 
trolling the generator and line cireuits are built into brick 
cells, but are operated from the front of:the switchboard 
by the usual hand lever connecting through wooden rods 
and bell-crank connections back of the board, the line 
panels having automatic overload release attachments, and 
no fuses are used. There are two three-phase lines of 
No. 2 bare copper wire arranged in equilateral triangle, 
one on either side of the poles. It speaks well for the 
enterprise of the electrical engineers in Canada that now 
practieally all the electrical machinery required in that 
country is being manufactured there, and not imported, as 
used to be the case, from the States. 


Automatic Fire-Alarms.—The May-Oatway fire- 
alarm, which has already been described in these columns, 
seems to be going ahead in the provinces'if not in London. 
Apparently, on the introduction of the. appliance into any 
town, the first body to be won over to its side is the fire 
brigade, who, if they so desire, can withhold consent to а 
direct connection being provided in case of fire between 
the company’s client and the central fire. station. We 
understand that within the past few months the company 
has been successful in completing arrangements for direct 
connection in several of the large cities, notably Liver- 
pool Glasgow, Birmingham, and several other impor- 
tant centres. The Morse telegraph is used, and 
every building in the town which is equipped with 
the May-Oatway fire appliance has a particular code 
signal. Thus, in the event of а fire occurring at any 
one of these promises, the closing of the circuit indicates 
at the central station exactly where the outbreak is, and 
orders are given to the aub-stations from the central to 
concentrate upon a fire if the call is from a block of 
sufficient size to warrant it. The company has within 
the past year or so repeatedly demonstrated in publie the 
practicability of its system, and from accounts which 
have reached us it appears : thad some further tests were 
made only this month at Glasgow. The occasion was the 
completion of the installation of the apparatus in one of 
the large manufacturing houses of the city. Small tanks 
of spirits were, as usual, employed to create the conditions 
of an outbreak of fire, and а committee of independent 
gentlemen who watched the tests have supplied the informa- 
tion that only 15 seconds elapsed between the beginning 
of tbe fire and the ringing of the alarm gong. Almost 
simultaneously the telegraph was set in motion, and within 
2 minutes 32 seconds two engines from the central fire 
station had appeared on the scene. The acceptance by the 
fire brigade authorities in several of the provincial towns of 
the means of allowing direct connection being made between 
private premises and the central station must be regarded 
as extremely satisfactory, enabling the company as it does 
to employ its system to far better advantage than if 
these facilities were withheld. As for the Metropolis, the 
London County Council still refuse to utilise either the May- 
Oatway or any other automatic fire appliance, and thus 


the company is НРАВ Кош expiciing ita arated 
in London. Further efforts; however, are being made to 
remove the prejudice held by the London County Council 
against this automatic signalling, and it is hoped that they 
will eventually be brought to. consent to its 
in fire stations within the metropolitan area. 


Municipal Car- Building at Sheffield.— As a typical 
example of hat may be accomplished by. municipal enter; 
prise in England, tbe city of Sheffield would be hard to 
beat. Its electrice lighting and electric tramways under- 
takings have been firmly established апа оп a profit-earning 
basis for some time, in proof of which we may mention 
that the total contribution to the rates from the tramways 
profits to date amounts to no less than £27,000.. As an. 
outgrowth of this latter undertaking the Corporation some 
time back deeided:to embark on an entirely new. departure, 
that of ¢ar-building. Although the completion of. the 
permanent buildings required to earry on this work is only 
lately an accomplished fact, several cars built by the 
Corporation are at present in constant use on the Sheffield 
system, and it augurs.well for the future success, of 
munieipal car-building that these have so far given 
excellent results. The new workshops have been ereeted 
at Nether Edge on the site of the old horse stables. They 
have been in operation for some three months, and although 
the experience gained in this period must necessarily be 
limited, it has, nevertheless, been found that with the 
labour-saving machinery. employed the Corporation are able 
to turn out ear bodies in finer condition, it is said, and. of 
better material and construction, at 25 per cent. below 
contractors’ prices. In time, therefore, this must represent 
a valuable source of relief to the ratepayers of the city. 
The trucks and electrical equipment have, of course, to be 
purchased in the ordinary way, and the car bodies are fitted 
on at the depót. А description of the shops which recently 
appeared in one of the local papers has been sent us by 
Mr. А. C. C. Fell, the municipal tramway engineer, and 
it shows how thoroughly the work has been carried oui. 
The equipment of the machine shop is especially interesting. 
It is lighted throughout. by enclased arc lampe, and. energy. 
is also obtained from the Kelham Island power station for 
driving the machinery. In this shop are gathered together 
all the latest forms of labour-saving wood-working machinery 


that is employed in this class of work, including a mortising 


machine, planing machine, circular saw, and a moulding 


machine. This latter is especially noteworthy. It is of the 


vertical spindle type, and will take a pattern up to 4Jin. 
wide at an exceedingly high speed. Then there is the 
tenoning and. trenching machine, which, working at about 
5000 revolutions per minute, cuts out and at the same time 
planes, tenons, and panels with remarkable finish. The 
amount of time and manual labour saved by these tools is 
only conceivable by those who have had experience of such 
things. The construction shed at present has accommoda- 
tion for six cars only, but it is in contemplation to extend 
this building as soon as the rails leading into the depót are 
relaid. The cars now being built are in all stages of 
eonstruetion, but the department has undertaken to deliver 
six double-deckers and twelve single-deckers ready for 
running by April next. The first of these will probably 
be on the rails in six weeks’ time. The cars are of the 
latest type, and are likely to prove very popular when 
put into service. At present 17 men are employed at the 
works, and when the buildings are completed 20 more will 
be taken on. In addition to building work, the depót in 
its new form is to be extensively used for overhauling and 
repairing cars. Ironwork and woodwork is done on the 
spot, and a brassfoundry is being built at Tinsley from 
which the braas fittings will later on be requisitioned, 
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THE RUGBY WORKS OF THE BRITISH THOMSON- | also, it is not far from other large engineering works, 


HOUSTON COMPANY. 


The British Thomson-Houston Company, Limited, com- 
menced operations in this country in May, 1896, and since 
that date its history has been closely connected as con- 
tractors with the best and largest electrical undertakings. 
Amongst these are the Central London Railway, which 
was completely equipped with electrical machinery, and 
the Great Northern and City Railway work is also in the 
hands of the company. Amongst tramway undertakings 
supplied, there are the complete equipment, in the first 
instance, of the Dublin United and the Bristol tramways, 
together with the provision of the majority of the car 
equipments and station apparatus for the subsequent large 
extensions carried out on these tramways; the complete 
equipment of the Cork Electric Tramways and Lighting 
Company and the Chatham and district light railways; 
and the station apparatus and car equipments for the 
London United Tramways and the Isle of Thanet Tram- 
ways and Lighting Company. Other contracts now in 
hand are equally worthy of mention, but the above 
indicate the scope of the company's work. Up to now 
the bulk of the plant used by this firm has been manu- 
faetured in the United States by the General Electric 
Company, as they had only a small factory at Rose's 
Wharf, Bankside, which was not capable of produc- 
ing heavy machinery. Їп 1899, however, the firm 
decided that а factory in which to manufacture on a large 
scale was d шын in this country. The progress of the 
electrical industry warranted its erection, and it is especially 
interesting to note that the Americans, who had control of 
the policy of the company, found it economical to expend 
a large capital on English works. This conclusion was 
arrived at after years of experience in importing standard 
machinery from an enormous factory in the United States. 
In designing and equipping the new factory the company 
has had the great advantage of being able to draw on the 
experience obtained in the shops of the General Electric 
Company in the manufacture of electric motors and other 
apparatus in quantity. This valuable experience was 
greatly in evidence when we had the opportunity of seeing 
the British Thomson-Houston Company’s Rugby works on 
Monday last. Special machine tools for handling large 
quantities of tramway motor parts in the shortest pos- 
sible time were at work, and other machines were to be 
seen for quickly turning out electric motors for stationary 
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so that the supply of skilled workmen is not so limited 
as might be expected. The works manager informed us 
on Monday last that he has had no difficulty whatever 
in obtaining the men required, and that on the whole 
the quality of the labour was up to the mark. The 
general arrangement of these works and the means of 
access to them can be seen from Fig. 1. The site occupied 


Company's Rugby Works. 


was formerly the Glebe Farm, and lies north of the London 
and North-Western Railway Station, and west of the 
Brownsover Hill-road, to which it is connected by a private 
road owned by the company, and comprises some 25} acres, 
of which about 10 acres are at present covered by roads 
and buildings, leaving room for further extensions. The 
Avon forms the northern boundary, and the tracks of the 
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Fic, 2. —General View of the Works. 


purposes. Contrary to what pis be expected, however, 
these machine tools were not solely of American origin— 


in fact, amongst the heavier tools, those made by English | 
manufacturers predominated. It is interesting to find that 


our English toolmakers have thus succeeded in regaining 
their reputation for special work, which a few years ago 
seemed to be on the wane. 

The situation of the factory at Rugby was only decided 
upon after mature consideration. The advantages in its 
favour were that it is approximately in the centre of 
England, and is convenient both for the procuring of raw 
material and for the transhipment of the finished product ; 


London and North-Western and Midland Railways form 
the southern, the land on the east and west being owned 
by the Rugby Urban District Council. The ground was 
opened on Jan. 11, 1900, and the factory buildings com- 
menced some six months later. The interval was spent in 
levelling the site in order to get easy grades on the railway 
sidings from both the London and North-Western and the 
Midland Companies'systems. It will beseen that these sidings 
have been so designed that there is easy access to any part 
of the works with trucks from these railways, and that the 
lines have been laid out to avoid as much as possible all 
awitohbaoks and turn-tables. Besides these heavy standard 


THE ELECTRICAL ENGINEER, OCTOBER 24, 19028 583 


gauge tracks whieh go to all buildings where raw materials 
have to be delivered, or from which finished goods are 
dispatched, a narrow-gauge railway has been laid to connect 
up all the buildings together. This narrow-gauge line 
greatly increases the ease of transport of products in 
course of manufacture, but the works are so designed 
that this class of transport is kept down to a minimum. 
An inspection of the block plan will show that while the 
raw material is delivered at one side of the site, the pro- 
gress of the work gradually moves articles through the 
shops until they are completed and tested at the other side. 
In this way the moving of materials backwards and forwards 
is largely avoided. e total area covered by buildings is 
197,220 square feet, and the floor spaee is slightly more 
owingto the offices and one or two buildings having two floors. 
As previously mentioned, the works consist of 14 buildings 
constructed of steel and bricks throughout, making them 
practically fireproof. They are isolated to a certain extent 
in order to avoid fire risks, and the serious inconvenience 
which bas been found as a result of having all departments 
under one roof. Careful study has been even to the entire 
arrangement and grouping. On all buildings requiring the 
maximum of overhead’ light glass roofs have been erected, 
while large windows give ample side light. -The artificial 
illumination is by means of incandescent electric lamps 


gate-house ; (12) sand and coke sheds; (13) extension of 
stores, warehouse, and shipping department ; (14) oil and 
paint stores. The general appearance of the works is shown 
by Fig. 2. Of the first of these buildings little need 
be said here, except that the timber for patternmaking is 
stored in it. In department No. 2 the British Thomson- 
Houston Edison incandescent lamps are being made, and 
most carefully tested before dispatch. These lamps are 
rated by the English parliamentary standard candle, the 
method of measuring the candle-power being by rapidly 
rotating the lamp, which gives the mean horizontal candle- 
power—the true rating. | 

The ironfoundry (Fig. 5) is а building 90ft. by 274ft., 
and thus has a floor space of 25,640 square feet. The 
foundations go down to 10ft. below the floor line. This 
foundry was well at work when we visited it on Monday. 
The Whiting cupola at present in operation has a capacity 
of four to five tons per hour, and the one in course of 
erection (Evans cupola) will have a capacity of 10 tons per 
hour. An electric motor-driven blower provides the blast 
for the small cupola, and a similar arrangement will be 
installed for the large one when completed. A large 
easting was being made when we were in the foundry, 
which gave us а good idea of the excellent crane equip- 
ment. This at present consists of an electrically-operated 


FIG. 3. — The Ironfoundry. 


and enclosed are reflector lamps. The heating for 
the majority of the buildings has been planned on 
the well-known hot-air blower system, the air bein 
drawn in from the outside, passed over steam-hea 
coils, and then carried by means of ducts and air- 
pipes to the points of distribution The blowers are 
operated by means of small engines, so that the buildings 
can be warmed in the morning, an hour or so before com- 
mencing work, without the necessity of starting the larger 
engines in the power-house. The sources of water for all 
purposes are an artesian well, located near the power-house, 
and the Rugby town supply. The water from the artesian 
well is used for boiler feed and partly for condensing pur- 
poses ; and the town supply for boiler feed, flushing of 
closets, drinking or fire extinguishing purposes, the fire- 
mains being entirely separate and distinct from the others. 
Hydrants or these fire-mains are distributed throughout 
the works. In those departments containing much com- 
bustible materials are equipped with automatic sprinklers. 
In consulting the block plan (Fig. 1) the following 
numbers will be of service as indicating the use of the 
different departments: (No. 1) timber stores; (2) incan- 
descent lamp department ; (3) iron and brass foundry ; (4) 
main machine shop; (5) general stores and warehouse ; 
(6) pattern shop; (7) punch press and blacksmiths’ shop; 
(8) meter department ; (9) power-house ; (10) offices; (11) 


30-ton travelling crane with 48ft. span, having an auxiliary 
hoist of two tons capacity for general use. The elec- 
trical equipment comprises three motors—one for hoisting, 
one for longitudinal travel, and another for traversing. 
It is fitted with a “саде” on one end occupied by 
the operator, and in which are located the controller 
switches and resistances. The controller is of the British 
Thomson-Houston Universal type, which by the movement 
of a single lever controls any two motions of the crane. 
This saves much time and gives a most perfect control. 
The coremaking departments are conveniently located in 
the east bay of the foundry in close proximity to the 
core ovens. There are in use in this department two 
Pridmore moulding machines for the moulding of controller 
backs, etc. The brassfoundry is equipped with four 
crucible furnaceg sunk level with the floor, a small core oven, 
and overhead travelling hand crane. Two Tabor pneumatic 
moulding machines are also in use here, which are kept 
constantly employed on small brass castings for controller 
and other work. The working of these was much admired 
on Monday, as they were turning out wonderfully good 
work in the hands of practically unskilled lads. 

Directly opposite the foundry is the main machine shop, 
indicated as No. 4 on the block plan. This building is 
267ft. long by 265ft. wide. The structural steelwork 
both in the walls and that supporting the intermediate 
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bays of the roof is very substantial as is required by the 
heavy travelling cranes used. The first bay, which opens 
directly opposite the foundry, is to be devoted to the 
construction of large dynamos It is not yet fully 
equipped. Опе of the largest tools now installed in it 
is the large boring mill (Fig. 4). This mill is designed to take 


which carries the armatures of both clutches, there is a 
slight slipping at the surface of the engaging clutch, which 
prevents the great shock frequently found in reversing 
planing machines. The clutch, however, soon accelerates. 
It is found that from 15 to 20 per cent. is saved by means 
of tbis electrical reversing device over the power required 


FIG. 4, -A 24ft. Boring Mill with Three Motor Equipments for Driving the various Motions. 


work 24ft. in diameter, andl is equipped with three electric 
motors, the first of which operates the table, the next the 
housing, and the third the cross-head, to which the tools 
are attached. The large planing machine in the south- 
west corner of this bay will deal with work 84ft. by 20ft 
It bas an electric drive, and the reversing of the motion is 
done by means of two of the British Thomson-Houston 
magnetic clutches. With this system the electric motor 
is always revolving in one direction, and the reversal of 
motion is obtained by gearing, which avoids the use 


C-— —^ a. E 
Fia. 5. Special Tools with Motors attached, 


of the open and cross belts usually found on such 
machines. The magnetic clutches which throw one 
motion out and the other into gear consist of two 
circular iron discs, in which are embedded well-insulated 
exciting coils, each fed by two collector rings and sets 
of brushes, At the instant of throwing over the main sleeve 


with the usual gear. At the time of our visit the planer 
was being used in facing-up the sections of the large surface 
plate which is to be used as the foundation for a number 
of portable tools. In the manufacture of large dynamos 
and alternators these portable tools will be moved round 
the big castings, which is found to be much more 


economical than the use of exceedingly large machine tools 
or dividing face plates on which the work can be rotated. 
The overhead traveller in this bay is designed for a 40-ton 
load, and has a span of 66ft. 

The next two bays are devoted to the construction of 
tramway and stationary motors and small generators. As 
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& contrast to the first, they are practically filled with tools, 
all of which were in full work at the time of our viait. 
The system of driving the machine tools of smaller size is 
clearly shown in Fig. 6. The electric motors are supported 
either on walls or on the steel stanchions of the buildings, 
and drive either by belts or by Hans Renolds chains 
small lengths of countershafting, to which two or three 
tools are connected by belting. In this way all long lines 
of shafting are avoided. Ав а rule, the special tools, in 
which a large number of cutting heads are arranged to 
work at the same time, have their own independent 
motors. As an example of this may be mentioned the 
machines with four boring heads for simultaneously boring 
the four bearings of railway motors. The bearings in ques- 
tion are for the axle and armature shaft bearings respec- 
tively. By means of this machine all marking off is avoided, 
and the bored surface for the armature shaft bearings are 
used cn the next machine as а guide when boring out 
the pole-pieces. In the next bay the manufacture of small 
motor parts is now being carried out, and one is struck by 
the great number of tools for producing work accurate to 


system of limiting the workmen to a certain number of 
tools is in vogue in the tool-room, by which they are 
allowed to have at the most six tools for use at one time. 
Each have six tool checks given to them, for which they 
obtain а corresponding number of tools for the particular 
work they have in hand, the check being placed against 
the receptacle from which the tool has been taken, and 
immediately the tool is returned the check is also returned 
to the workman. This arrangement is found to work 
satisfactorily, and has the advantage of assisting in 
reducing the stock of tools it is necessary to keep on hand, 
besides enabling the storekeeper at any moment to locate 
any particular tool for which there is an urgent demand. 
In order that the tools may be kept in proper working 
order, and also to ensure &he speedy return of same, every 
workman is required to bring all tools outstanding against 
him to the toolroom before leaving each Saturday noon. 
This enables a positive check to be kept as to the where- 
abouts of every tool. 

The armature-winding department is shown in Fig. 7. 
All the coils used on these are wound on formers accurately 


Ва. 7. —Armature Winding Department at the British Thomson-Houston Company's Works at Rugby. 


gauge and in great quantities. The most of these heavier 
machines of this class are of English rgake. 

The tool-room adjoining is equipped with special chucks, 
solid and expanding reamers, mandrils, internal and external 
micrometer gauges for turning, boring, and general dimen- 
sioning, besides other special appliances designed by the 
British Thomson-Houston Company for testing and inspect- 
ing of machine work. Besides the above there are special 
measuring standards and limit gauges by means of which 
the greatest accuracy is secured, and the proportion of error 
is limited to the least possible dimension. The testing and 
inspecting of apparatus in various stages of manufacture is 
an important item with the company, and if the work is not 
up to a high standard it is rejected before passing to the 
completed stage. In a company doing the large variety of 
work that the British Thomson-Houston Company do, а 
large number of special tools made up from time to time 
to suit partieular lines of production in hand are required, 
and the tool-room is fully equipped with tools designed 
and invented by the company, the aim of the designers 
being to perfect simple yet effective devices for accurately 

xeproducing the: piece or part of machine desired. А 


made from experience obtained in America. It may be 
mentioned here that the company carry out installation 
tests on these coils at every stage in their manufacture, 
from the time that the coil leaves the steam-heated former 
until the armature is completed and ready for dispatch. 
In the first instance, the individual coil has to pass a 
flashing test of 8,000 volts alternating, and the completed 
armatures have to stand five times their working voltage— 
ie, 2,500 volts between the conductors and the core. 
Another point of interest is that the stationary motors 
now being turned out at Rugby аге distinctly 
different in construction to those of the (General 
Electric Company of America. This company uses cast- 
steel fields, whereas the British Thomson-Houston Company 
are using cast-iron yokes with laminated poles bolted to the 
same. The armatures are the same in each case, and the 
mechanical parts of the motors are arranged so that these 
armatures may be interchangeuble. The cast-iron yoke 
divided into two halves meets English requirements, and 
we think is to be preferred magnetically to the American 
construction, as a more stable magnetic field is obtained. 
The design of the frame is such that there is no structural 
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difference between the open, semi-enclosed, and enelosed 
motors, except as regards the attachments to the side 
castings. After the motor armatures and field coils have 
been completed they are dried out in a vacuum chamber, 
which is steam heated. This chamber is of the Neville 
type, and by varnishing the coils immediately they are 
taken out of it, good insulation resistance is maintained. 
The testing department (Fig. 8) occupies the northern 
sections of the first three bays of the machine shop. In it 
arrangements are provided for the careful and economical 
testing of all types of apparatus. At the time of our visit 
a number of tests between tramway and other motors 
were being carried out on what was practically the 
Hopkinson method. In the case of the tramway motors, 
two were arranged to gear on to the same shaft, the one 
working as а dynamo driven by the other supplied as а 
motor from the works circuit. In this instance the output 
of tbe dynamo was absorbed in a liquid resistance. Equal 
care is taken in testing the quality, both magnetic and 
mechanical, of tbe various materials used in the motors. 
For instance, there is a fully equipped chemieal laboratory 
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tion to the electrical properties of these materials, and the 
facts discovered tabulated and applied to the works. The 
arc lamp department and the switehboard department 
(Fig. 9) were both busy at the time of our visit. The 
company have a large amount of switchboard work now 
going through the shop. 

The power-house is а building 110ft by 110ft., with a 
floor space of 23,000 square feet, and is divided into two 
sections — i.e, engine-room and hoiler-room The founda- 
tions and walls of same are of an exceptionally beavy 
character, the foundation being formed of one solid block 
of concrete over the whole site of an average thickness of 
2ft. біп. The foundations for the engines and boilers are 
of solid blue brickwork, built in cement, rising from base- 
ment to ground-floor level to a height of 10ft. The ground 
floor is composed of steel girders, strongly bolted together 
with tie-rods, and filled in with Portland cement conerete 
to a thickness of 15in. with a top finish of “ terrazo” 
(mosaic). The walls of the engine house are artistically 
finished with glazed tile dado, with richly moulded capping 
and skirting; the window finishings are also richly moulded. 
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Fic. 8.- The Rugby Testing Department, with lincs of Stationary Motors in the foreground. 


on the works, in which regular analyses of the qualities of The power-house now contains three steam generators, two 


the cast iron turned out by the foundry is made. Arrange- 
ments are made so that with each casting there is cast а 
test-piece. The test-pieces are afterwards detached from 
the castings, turned down, and tested in the electrical 
laboratory to ascertain before the casting passes into the 
machine shop whether its magnetic quality is up to the 
high standard demanded. The wrought iron and mild 
steel used for armature stampings are investigated as 
to their permeability, hysteresis loss, ageing, etc. 
Another important item dealt with is that of varnishes, 
japans, etc., used for insulating purposes. These are sub- 
mitted to rigorous tests for insulation and chemical purity. 
The purity and efficiency of lubricating oils and greases 
also receive attention. The very interesting and littie- 
known subject of metal colouring is similarly studied and 
the discoveries applied in the dipping and plating depart- 
menta. The work of the laboratories is not solely that of 
testing the qualities of the materials used in the works, 
but research is also undertaken with a view to being опе 
in front" of all competitors. Hence the microstructure of 
iron, steel, and alloys is being vigorously pursued in rela- 


of which are of 200 kw. capacity each, and supply con 
tinuous current at 550 volts. They are coupled direct 
to horizontal tandem compound Corliss-type engines. The 
engines, of Messrs. Cole, Marchent, and Morley, Limited, 
make, are each capable of giving a normal output 
of 320 ih.p. when running at 120 revolutions рег 
minute, with steam supplied at a pressure of 15010. per 
square inch at the engine stop valve, and with a vacuum of 
25in. of mercury in the exhaust pipe. The small set is a 
100-kw. 550-volt continuous-current generator, coupled 
direct to a Browett-Lindley horizontal tandem compound 
engine running at 235 revolutions per minute. The cou 
densing plant is of the Wheeler Condenser Companys 
“ Admiralty " type with 1,200 square feet of cooling surface, 
mounted on combined steam-driven air and circulating 
pumps. The condensing water taken from the artesian 
well is to be cooled in a pond, not yet completed. 

The boiler-house contains two Babcock and Wilcox 
boilers, each having a heating surface of 2,530 square feet, 
and fitted with superheaters capable of superheating the 
steam up to 100deg. F. The working pressure is 16010. 
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per square inch. The boilers are fitted with Vicars’s 
stokers, driven through worm gearing by a 5-h.p. motor 
running at 675 revolutions per minute. А third boiler is 
to be immediately installed. The economiser contains 
520 pipes of the Clay Cross Company's make, the scraper 
gear being driven by an electric motor. The boiler feed 
pumpe are two in number, one, by Pearn and Co., of the 
three-throw vertical type, driven by a 15-h-p. motor running 
at 840 revolutions per minute; and the second, by the Blake- 
Knowles Company, of the single-ram horizontal direct- 
acting type. There are also two vertical three-throw 
lifting pumps by Pearn and Co., each geared to a 5-h.p. 
motor running at 1,200 revolutions per minute. The 
water is treated by Tyack’s water-softening process 
before passing into the boilers. In the pump-room there 
is also an air-compressor driven by a 60-b.h.p. motor 
running at 550 revolutions per minute. This compressor 
is for supplying air at a pressure of 7510. per square inch 
to the pneumatic tools in the works. 

A balancer set, consisting of two small generators, is 
installed in the station for the automatic adjustment of the 
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the generating plant of the Rugby municipal electricity 
works. The company has arranged to give this plant 
accommodation and to supply the steam dynamos with 
steam, oil, and attendance at practically cost price. The 
lant will, of course, provide additional load for the works 
boilers, and the eombination is one for which both parties 
are to be commended. It will save the Council consider- 
able expenditure on building at the present time, and will 
not prevent them from removing their plant to their 
own works after the undertaking has grown and become 
profitable. 

Reviewing the Rugby works of the British Thomson- 
Houston Company as a whole, it is worth remarking on 
the careful way in which the plans have been got out. 
Every department is so designed that it can be quickly 
extended without interfering with the rest, or without 
interrupting the regular progress of the work from the 
foundry to the stores for finished articles. At the present 
time the equipment is fully completed only for the smaller 
classes of work, and we are sure that in urging forward 
this part of the equipment the company has worked on 


* Р 
Ета. 9.—The Switchboard Department. 


three-wire lighting circuits. The switchboard is designed 
for the control of the three generators and balancer set, 
and of the output of the same for lighting and power. 
It is provided with a duplicate set of 'bus bars so that 
the circuit to the testing department may be run inde- 
pendently of the other circuits on either of the generators, 
this provision being made so that the other circuits may 
be free from disturbance due to short-circuits in the 
testing department. The lighting circuits are run off the 
three-wire system, and the circuit breakers protecting the 
two outer conductors are electrically interlocked, so that it 
shall be impossible for the full voltage to be thrown on the 
lamps on either side in the event of a short on one side of 
the middle wire. The board is equipped throughout with 
standard British Thomson-Houston magnetic blow-out 
circuit breakers, quick-break switches, etc., and with the 
latest British Thomson-Houston pattern, the astatic type, 
of switchboard instruments. The board is constructed of 
blue Vermont marble, giving à very handsome appearance 
by artificial light. 

In connection with this power-house it is worthy of note 
that it is to serve for some years at least as the home of 


right lines. The standardisation of these ranges of motors 
now being made to stock has been carried out by а com- 
mittee formed of the heads of the various departments. 
The result of this united action is bound to give the best 
possible results, and we saw every evidence that the detailed 
organisation of the staff was as carefully thought out and 
was working as smoothly as the automatic tools in the 
works themselves. | 


THE DUSSELDORF EXHIBITION. —III. 


Strictly speaking, the Schuckert Company, of Nürnberg, 
with whose exhibit we shal} deal in this article, are not 
qualified to exhibit separately at the Düsseldorf Exhibition, 
since their works are situated without that zone of territory 
constituted by Westphalia and, the Rhine Province, to the 
manufactures of which the exhibition is restricted. The 
firm in question have, however, overcome this technical 
difficulty by erecting outside the exhibition enclosure a 
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special pavilion, the contents of which are too interesting 


to Il | 5 

mong the electrically-driven machines shown, a main 
shaft winding engine is of primary interest. This engine, 
we understand, is the first. of its kind built on the par- 
ticular lines of construction adopted. It is noteworthy in 


two special ways: firstly, the design of the winding 
engine itself, and, secondly, in the arrangement of the 
esigning elec- 


electrical gear used for driving it. In 
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arrangement of the two driving motora being mounted 


direct on the same shaft as the upper driving dise balances 
the shaft as regards driving, and makes only two bearings 
necessary, and, further, as the bearings to the two lower 
discs may be so adjusted as to give a pressure against the 
upper dises corresponding to that of the weight of disc 
and motors, and also the pull on the upper discs due to the 
rope, these bearings are thereby practically relieved of all 
load. Electric motors are particularly suitable for driving 
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Ето. 1. —Schuckert Main-Shaft Winding Engine, Dusseldorf Exhibition. 


trieally-driven winding engines, special attention naturally 
centres on the following points. The masses to be set in 
motion at starting and stopping, and the raté of accelera. 
tion required, determine the power capacity of the motors ; 
it is desirable, therefore, to reduce these masses to a 


great ease with which they can be started 


winding engines of the friction type, on aecount of the 
ually with 
an absence of any jerkiness or consequent liability of the 
rope slipping on the driving disc from this cause. 

As regards the arrangement of tho electrical gear, this 


minimum. In order to keep the cost and weight of the is as follows: Current is supplied to the switchboard 


motors required as low as possible, it is desirable not to 


reduce their speed more than is absolutely necessary. If 


the motor can be direct coupled to the drum shaft, thereby 
avoiding the use of intermediate gearing, the efficiency of 
the engine is correspondingly improved. With the friction 
type of winding engine with comparatively small discs it is 
claimed that all these advantages may be secured. The 
engine exhibited consists of three driving discs, as shown 
in the illustrations (Figs. 1 and 2), the upper one being 
mounted on the same shaft and directly driven by the 
motors, the two lower discs being driven from the upper 
one by friction The adoption of a flat rope obviates any 
difficulty due to the bending of the rope round the smaller 
pulleys. The friction between the rope and the upper 
pulley is in itself more than sufficient to prevent any 
slipping, and single-dise machines сап be built on this 
design, but the adoption of the arrangement of three discs 
shown gives absolute security in this respect, and enables 
smaller discs to be employed. In this way the great weight 
insuperable from drum machines is avoided, the absence of 
large moving masses rendering the engine control much 
more delicate, besides reducing considerably the total coet. 
Further, provided the axle of the driving disc has been in 
the first place sufficiently heavily designed, the machine 
still remains large enough, even if the depth of the shaft 
is very considerably increased. 

Another advantage claimed for the friction machine is 
that there is less liability to accident due to over-running, 
resulting in the upper travelling cage being driven into the 
rope pulleys. The friction machine provides good security 
against the upper travelling cage running too high, in that 
immediately the lower cage touches the bottom the greater 
portion of the friction between the rope and driving disc, 

which is dependent on the weight of the lower cage, is 
‘lost, and slipping of the rope takes place, so that the upper 
cage cannot reach the rope disc. If the machine is not 
reversed before starting, it is for the same reason impossible 
for the upper саре to be drawn against the pulleys. "The 


"bus bars at (say) 500 volte. From these bus bars a motor- 
generator is driven, consisting of а 500-volt motor direct 
coupled to а 500-volt generator. This generator is so 
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Fia, 2, —Schuckert Main-Shaft Winding Engine, Dusseldorf Exhibition. 
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designed that the voltage at its terminals. may be varied 
by shunt regulation to anything between the limits of 
O and 500 volts, and the connections of: the machine are 
further so arranged that this voltage may be. either added 
to or subtracted from that of the main bus bars. By this 
arrangement it is therefore easily possible to obtain any 
voltage between 0 and 1,000 volts. . .. . . . 

The winding engine is driven as deseribed above by two 
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motors; one motor may be used if specially desired, but 
two motors give a more symmetrical arrangement and also 
greater safety in working. The magnets of these machines 
are directly excited from the ’bus bars so that the torque 
exerted by the motors is practically proportional to the 
current through them. Their armatures are connected 
through a reversing switch to the above-mentioned motor- 
generator, and may, therefore, be supplied with current at 
any pressure from 0 to 1,000 volts, the speed attained by 
the motors being practically proportional to the voltage. 
It will be readily seen: (1) That the whole of the speed 
regulation from 0 to full speed is obtained by regulating 
the shunt current of the motor-generator. It is not 
necessary, therefore, for the controller to handle large 
currents. (2) That the connections of this generator 
are reversed only when the generator is unexcited. 
(3) That the main reversing switch controlling the direc- 
tion in which the motors run is only thrown over in the 
position at which there is no current in the motor circuit. 
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FId. 5. —Diagram of Connections to Schuckert Main-Shaft Winding Engine, Dusseldorf Exhibition. 


This renders the whole of the controller device extremely 
reliable, and gives rise to very little wear and tear. (4) 
The controller necessary to fulfil these conditions is worked 
easily and entirely by one lever, is of very moderate dimen- 
sions, requires no auxiliary motors, regulates with small 
currents only, and is, therefore, very reliable. (5) No 
matter what speed the engine is running at, the efficiency 
of the arrangement is approximately the same and very 
high, the losses consisting only of those in the resistances 
of the motor cireuits and the power consumed in running 
the motor-generator light, no resistance in the main circuit 
being employed whatever. 

It is also clear that when the winding engine is running 
at half speed—i.ec., when the motors are being supplied at 
less than 'bus-bar voltage—the condition of the motor- 
generator is reversed, the generator running as a motor 
and the motor acting as a generator supplying current to 
the bus bars. It should be further mentioned that ample 
safety devices are provided, including devices for prevent- 
ing over- running, a governor controlling the maximum 
speed during the run and the acceleration during periods 
of starting and stopping (both when working for passengers 
or material), also indicators for showing position of cage in 
the shaft and the speed of travelling. Should the speed 
limits set be exceeded, the engine is brought to rest and 
brakes applied automatically. In addition to the ordinary 
brake, whieh is worked by means of compressed air 
supplied either from local service or by a small auxiliary 
air-compressor, an emergency brake operated by a foot 
lever is also provided, which at the same time opens 
the main switch, and which is also operated in tho event 
of the current supply being cut off, and can only be 
released when the supply of current is again available. 
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The electrical connections may be seen from the accom- 
panying diagram (Fig. 3). 

The Schuckert Company are also showing in the same 
pavilion a miscellaneous selection of their manufactures, 
including a centrifugal mining pump, various electrically- 
driven apparatus for mining and colliery work, electrical 
rock drills, accumulator set for house-lighting, electric 
clocks, large crane magnets, a surface-contact system for 
tramways, an electric advertising device, ete. We under- 
stand that in the rock-drilling tests arranged by the Prize 
Committee of Mining Section (I.) in the boring hall of 
the exhibition, the combined Meyer-Schuckert electrically- 
driven compressed-air percussion drill showed nearly 33 per 
cent. better results than the second best competitor. With 
а pressure of 78lb. per square inch the Meyer-Schuckert 
drill bored a hole 404mm. deep in three minutes, while 
with a pressure оѓ 4051Ь. the same drill bored a hole 
165mm. deep in the same time. The diameter of the 
piston was 75mm, and that of the hole bored in each ease 
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40mm. All competitors used the same boring frame and 
the same stone, a very hard Black Forest syenite. 


parece rer errante eei, — 


AN OPENING IN BRAZIL. 
[BY OUR SPECIAL CORRESPONDENT.] 


Of all the South American republics, none equal Brazil in 
area or the importance of their geographical position. 
Add the fact that in unexploited resources, in fertility, in 
climate, many parts of Brazil far transcend anything to 
be found elsewhere, and it will be apparent that it is well 
worth giving more than a passing thought to this vast 
country. Larger than nearly all Europe, it still remains 
without any real civilisation except on the sea border, 
where the principal towns are situate. The field for elec- 
trical energy is unrivalled—there is nothing to displace, 
there is no competing industry to fight, there is no pre- 
ference for well-accustcmed means of doing things. The 
means do not exist, or where they do are so bad that even 
the dullest native finds fault with them. 

Chief of the federated states which constitute the new 
republic is the one where the capital is situate, Rio de 
Janeiro—an ancient Portuguese city devoid of modern 
improvements, a great town with a population considerably 
over half a million, the seat of government, and with the 
finest natural harbour in the world. Unfortunately the city 
has never been altered from the old lines on which it was 
laid out—narrow streets, badly lit, worse paved, jumbled 
together between numerous steep hills on which the houses 
hang like clustered bees. There is no electric light worth 
speaking of in the whole capital. From the great central 
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railway station to the custom house, every street glimmers 
in indifferent gas. Not even the hotels provide electric 
illumination. 

In a few oy towns some endeavour has been 
made to introduce it—for example, Juiz de Fora—but ’tis 
а pale, ineffectual affair at the best. Assuredly there is 
scope for electric lighting in Rio. What, then, shall be 
said of electric traction? Let it be first clearly realised 
that considerable distances separates the city from its 
suburbs. From fear of fever, yellow or otherwise, few 
people sleep in town. Every morning, every evening, 
there is a great flux and reflux of people. Add to this 
the commercial nature of the port bringing many strangers 
thither, it becomes obvious that there must be a very 
considerable passenger traffic, with its attendant necessities 
of transporting baggage. How is this dealt with? There 
are no omnibuses ; there are no cabs, beyond a very few 
highly-priced vehicles; there is no underground railway. 
The whole and sole means of communication are the 
trams. Oh, such trams! Through narrow streets, barely 
as wide as old Booksellers’-row, a line of rails juts out from 
the broken granite paving close to the narrow footway. 
Along this creaks, clatters, and sways an antediluvian box 
with seats in it, dragged by two decrepit mules; the foot- 
board мое half across the miserable sidewalk, and 
unless the wayfarer discreetly retires it will inflict a severe 
blow on his unoffending legs. Their name is legion; they 
crawl about the place like bloated spiders swallowing 
up flies in the shape of little black men, and dis- 
gorging them further on in the pleasant suburbs. 

or are they all under one control. Several indepen- 
dent companies have running powers over the streets. 
Towards the southern quarter electric cars run on the 
trolley principle of a better type than the city ark. 
The drivers of the electric cars are usually more reckless 
than expert, always endeavouring to take a sharp corner 
at full speed, with frequently unpleasant results. With 
the exception of the line up Santa Theresa, worked by 
an American company, this is the only electric traction 
installed in the capital. The Santa Theresa line serves a 
very good neighbourhood. Starting from the Carioca, the 
exchanging square for most trams, 16 runs up the hill at a 
steep gradient, erosses the Col, and ends on the slopes of 
the Corcovado mountain. Its service is about three cars 
each way per hour at a fairly good tariff. The baggage 
arrangements are most unsatisfactory. Far too much 
opportunity is given to the employés of defrauding 

nger and master. The railway (there is only one 
ine out of Rio de Janeiro) caters indifferently for the 
suburban residents in one direction only. Across the bay 
lies the rising town of Nictheroy, whither large steam 
ferries convey many of the citizens. Неге also the trams 
are all mule-drawn, and of the worst possible description. 

A new order of things is very urgently required. There 
is an enormous field for electric traction. The prefect of 
the city really controls the whole council. Once his ear is 
gained, no need to conciliate this district council or take 
off your hat to that town clerk, as one has to do so often 
in England. Nor would the installation be expensive, the 
streets being narrow. Rosettes could be affixed to the 
walls, and light connections would be ample. Small cars 
are better айыра for use than the mammoth affairs of 
Glasgow or Nottingham. They would have to be run 
quickly and to give a constant service. Nor must provision 
for transporting baggage be lost sight of; at present the 
arrangements are barbarous. A “bagagem car runs about 
once an hour, or even less frequently. If you have any sort 
of bag it must go by this car, so if going out to dine or 
sleep it is essential to pay a nigger to take the bag on 
beforehand by bagagem,” while you follow at a reasonable 
hour. The national characteristic is to take the ‘ bond,” 
as the tram is called; not 50 yards will а man walk if he can 
discover a tram. It is almost incredible that the present 
wretched state should exist with such a strong propensity 
towards assisted locomotion. Let it be again emphasised 
that the tram is the one and only means of getting about. 
It is always too hot to walk far, even in winter. How far 
electricity might be advantageous as a form of power it is 
difficult to say. There are several manufactories where 
electrical energy would be welcomed ; many more, doubt. 


less, would speedily arise. At present the high rate of 
wages, inefficient labour, and the dearness of machinery 
tend to restrict the erection of factories within narrow 
limits. There is a vast field for enterprise here. It is 
plain that once the impetus comes, electrical energy will 
afford undreamt-of facilities in Rio, yielding very great 
profits to the foreseeing man who provides it. 

Another aspect may well be referred to. In a hot 
climate euch as Brazil it is very unusual to find a fire- 
place in a, room, while chimneys are never seen in private 
dwellings. All cooking arrangements are carried on by 

as, charcoal, or by a closed slow-combustion kitchener. 
lectricity to supply heat for cooking is by no means too 
remote a possibility to entertain. The idea is certainly 
one that would be gladly welcomed in Rio. The mainstay, 
however, of electric enterprise is unquestionably in trac- 
tion. Nor need it be confined to Rio de Janeiro. In 
many other towns the need is just as great, and in every 
case the facilities given to the operator are far greater 
than in England, while the profits are considerable. 


THE OPERATION OF TRAFFIC ON STEAM 
RAILWAYS. 


That the methods of railway management hitherto in 
use in this country are on their trial is evident to anyone 
who will take the trouble to observe the trend of events, 
and who has anything more than a mere local knowledge 
of traffic and its working. The numerous and somewhat 
ostentatious visits of prominent railway officials to the 
States, and the constant girding of sections of the daily 
Press at English methods, or the results of those methods, 
are making shareholders much more fully acquainted with 
the details of the working of their properties than is 
obtainable from the usually bald and colourless statements 
of the chairmen at their half-yearly meetings. The trader, 
too, to whom the railway companies look to provide them 
with a goodly 5 of their profits, is making his 
voice heard, and elaiming a greater share of attention than 
he considers he has hitherto obtained. 

It is a somewhat nice question how far railways can be 
looked at from the proprietors’ point of view only —i. e., as 
a means for remunerative investment. Railways are so 
bound up with the life, business, and prosperity of а country 
as to be indispensable, and so long as they are subject io 
private ownership, they must to some extent subordinate 
their desire for profits to the convenience of their patrons. 
They must give prompt service at all costs, or face the 
competition which will inevitably arise from dissatisfaction 
with their conduct of their business. In the matter of the 
suburban traffic, in the neighbourhood of large towns they 
are already feeling the effects of years of persistent neglect 
and slothfulness, and want of foresight and enterprise, but 
they are no doubt now awakening to some extent to other 
possibilities which are looming on the horizon. The rail- 
way interest is very large, and depreciation of the values 
of their properties will no doubt involve considerable 
hardship to many who have in no way contributed to 
that end, but sentimental reasons will not prevent the 
consummation referred to. Railways can only hold their 
present strong positions by being foremost. Contemplation 
of the advantages conferred by railways over the methods 
of inter- communication of the period before Watt and 
Stephenson began their labours, whilst still somewhat 
fashionable in some quarters, will not serve to satisfy the 
desires of those who, not knowing from actual experience 
the extent of the advantages conferred, grumble at the 
delay which too often occurs in the transport of goods 
from place to place. 

That there is dissatisfaction amongst traders with the 
manner in which railways serve them is undoubted. That 
there is reason for the dissatisfaction is also quite true. 
Goods do not get transported from point to point with 
the facility that may be and is expected. Railway 
managers are well aware of this dissatisfaction, and 
have been for years. Yet there is no alleviation of 
the pressure. Why? Are all these visits to the 
States to be taken as a eonfession that they are 
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unable. to cope with the situation, and that they are 
reduced to the necessity of accepting hints from others 
who have made a more profound study of their business! 
What other construction can be put upon these visite, 
considering the situation at the present time, and the 
somewhst exuberant eulogism of American methods. If 
our American cousins were prone to exhibition of what 
they graphically call “swelled head,” which, of course, 
they are not, could they be blamed under existing circum- 
stances? It is not suggested that thəre is nothing to be 
learnt from such trips, but the question arises whether it 
p not, or even should not, have been learnt without 
undertaking a journey of 5,000 miles or thereabouts. 
Every man may learn something from every other man if 
he will, and it is the duty of everyone to keep himself 
posted in his own business first if he would be efficient. 
American literature is singularly rich in connection with 
railways, and there should be no difficulty in obtaining full 
details of their methods of operation. The American 
language is not very dissimilar to our own and is easy of 
acquirement. 

That English railways have greatly improved within the 
last 30 years, or even during the last 15 years, is undoubted, 
but the improvements have been in matters of detail rather 
than principle. The worship of the locomotive is not dead 
yet, notwithstanding ite familiarity, and we hear far too 
much of the performances of this or that class in terms 
implying more than is ascertainable by mere considerations 
of steam pressure and piston area. e hauling of heavy 
trains is a good thing no doubt, but what of the delay and 
congestion arising from the time which must elapse in the 
accumulation of these loads? What of the facilities for 
taking in or sending out such loads at the centres of 
distribution, the loading, transhipping, and unloading 
of goods, their collection from consignors or delivery 
to consignees ? What proportion of the total time 
between collection and delivery is taken in actual transit 
between the centres of collection and distribution, and 
what proportion of the total cost of the transportation 
is attributable to the actual haulage between these centres 1 
How many of these centres are designed so as to deal 
effectively with the traffic! How many of the yards 
attached to these centres are such as to allow the traffic 
to be effectively handled and allow of easy ingress or 
egress of made-up trains, and how many are in such 
positions as admit of adequate expansion at reasonable 
cost? In how many cases do we find that the tendeney 
is to centralise work in places which are already inadequate 
for their purpose, and to what should we ascribe this 
tendency? Is it necessary to visit the States to have these 
matters brought to notice? It is, of course, well known 
that the paying load (the average) is comparatively small, 
and that if the trains carried a greater proportion the cost 
of transit would be reduced. By all means reduce work- 
ing expenses to the lowest point compatible with efficiency, 
but these are not entirely for haulage between the points 
of collection and delivery. The whole question is one of 
system, and it is contended that in a comparatively small 
country like this that the system of making up heavy 
trains in order to reduce the cost per ton-mile for haulage 
is wasteful to the companies themselves and the cause of 
annoyance to their customers. 

Railway companies are already taking the hint from the 
tranrways in the direction of their suburban passenger 
traffic and we find them preparing, where they have not 
already lost heart, to give a far more frequent service than 
hitherto. They will, of course, always be handicapped by 
the fact that they cannot pick up passengers at so many 
points as the trams, but there is no doubt that they can 
compete for longer distance traffic Ly giving a quick and 
frequent service. To travel by rail the enger must 
subordinate his business to the time-table. ith the 
trams he can arrange his business to suit his own 
convenience, with the knowledge that he can get 
service within a few minutes at any time. When 
railway companies can enable him to do this with 
their service they will, with quicker transit than is 
possible in crowded streets, successfully compete with 
trams for such traffic as indicated above. One does not, 
however, see that railway companies are awakening to the 
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fact that other classes of traffic could be dealt with more 
successfully on the same plan. The present congestion 
does not lie upon their running lines, although we find 
them duplicating these at very fa e cost in all parts of 
the country. (Buch duplication, of course, is primarily 
necessary in consequence of the great differences in the 
5 and braking power of different classes of оо) 

e congestion is in the yards and warehouses. А quic 
service of lighter and faster trains would operate to relieve 
the congestion, would enable greater use to be made of the 
rolling-stock, would require lighter equipment throughout, 
give а better use of the running lines, and would tend to 
pacify the traders. | 

It requires to be understood that efficiency of service 
is the final test of suitability, and that the company which 
is most prompt in delivery wil always command the 
most тай; and the vexed question of rates will settle 
itself on an equitable basis in the long run. То get the 
very best service out of the rolling-stock requires its 
removal immediately it is loaded, and to get the best 
service from the line as a whole demands the occupation 
of all parts of it all the time. The present mixed traffio 
with large time margins does not allow of such continuous 
use. The attack of the electrical lines on the ing 
traffic of the country is not half developed yet. hen 
the county power-distributing companies get fully to work 
the railway companies will see things. The question for 
their consideration is what they will do about it. And the 
question is up for consideration now. 


LEAVES FROM A TESTING ENGINEER’S NOTEBOOK. 
BY FRED. W. DAVIES. | : 
(Continued from page 556.) 


CORRECTION —In our issue for Oct. 10, p. 518, and 
eight lines from the bottom of the page, the formula for 


end-play given ав e = E is incorrectly printed; it 


should be е = ES 8 is a constant. | 

One more instance of an armature giving trouble by 
reason of some of its coils being “ short-circuited " may be 
mentioned. A bipolar compound-wound dynamo (having 
an output of 60 amperes at a pressure of 200 volts at a 
speed of 975 revolutions per minute) suddenly flashed at 
the commutator, and then ceased to excite. In order to 
locate the fault the field magnet was excited independently, 
and the armature run at full speed, with the result that the 
latter (which was of the drum type, and wound with a 
‘symmetrical hand winding) heated all over. It was 
feund that the insulation between two opposite coils had 
broken down, thus causing the whole of the winding to be 
“ short-circuited,” and rendering the machine inoperative. 

A good deal of trouble was experienced once with a 
motor-generator, consisting of two four-pole machines with 
former-wound toothed drum armatures. The primary end 
was wound for 500 volts, and the secondary was arranged, 
by means of an adjustable resistance in the shunt 
circuit of the field magnet, to give from 300 to 500 volts 
as required. It was noticed that vivid white sparks 
would occasionally — especially when working at full 
load—shoot out from under one or other of the brushes, 
and there would be at times a violent flash, sometimes at 
one commutator and sometimes at the other, a sharp craek 
at the same time being emitted. Eventually the primary 
armature broke down altogether. It was noticed, also, 
when the machine was at rest that the mica on both com- 
mutators appeared to be burned away somewhat between 
several of the bars. From the mica being burned in this 


manner, and from the nature of the sparking (a thin vivid 


white spark going, or tending to go, in a circle round the 
commutator, being always indicative of a break some- 
where in the armature circuit), it appeared iir Arx therc 
were breaks in some of the armature coils. is proved 
to be the case, and on rewinding the faulty coils tho 
machine ran quite satisfactorily. The breaking of the 
conductor was due, it may be said, to the fact that tho 
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wires fitted rather tightly in the slots, combined with 
carelessness in the winding shop. 

_ Commutators.—The commutator of a dynamo or con- 
tinuous-current motor, although of simple construction, is, 
nevertheless, subject to faults of various kinds. It is 
essential that there should not be too great a difference of 
potential between any two adjacent bars, caused by thero 
being an insufficient number of bars in the commutator, 
otherwise there will be a danger of sparking from one bar 
to another, and possibly from brush to brush. Such a 
fault is more liable to manifest itself with carbon brushes 
than with copper brushes, owing to the carbon dust 
accumulating on the commutator. Experience shows that 
the number of bars in a commutator should be such that 
the maximum average pressure between adjacent bars does 
not exceed 20 volta. 

A common source of breakdowns in continuous-current 
machines is that some of the commutator bars become 
accidently connected together, thus short-circuiting " the 
corresponding armature coils. This is caused sometimes 
by metallic dust acoumulating on the surface of the com- 
mutator, and sometimes by the copper being burred over 
the mica when turning up the commutator. It is well to 
occasionally examine a commutator to see if it is all right 
in this respect, and in a new machine it is of the utmost 
importance that it should be carefully examined preparatory 
to running the maohine for the full load test. 

Some of the bars in a certain commutator became 
partially “short-circuited” by reason of one of the 
mieanite end-rings, by means of which the supporting 
annular disc was insulated from the copper bars, being 
fitted imperfectly into the commutator ; thus allowing an 
accumulation of carbon dust from the brushes, which 
partially “short-circuited " several of the bars (see Fig. 1). 


г 3 


Carbon dust 


accumulaled here — 


Ете. ).— Section through Commutator, showing how the bars were partially 
'! short-circuited " by carbon dust. 

A case which will probably be of interest, on account of 
the means adopted to effect a temporary remedy, was that 
of a dynamo used for lighting a colliery. From the nature 
of the sparking at the eommutator it was at once evident 
that there was a break somewhere in the armature circuit. It 
turned out that two of the lugs leading from the commutator 
bars to the armature coils had become loosened from their 
respective commutator bars. It was imperative that the 
machine should be kept at work; во, in order to effect a 
temporary remedy, the two lugs were taken out altogether 
(taking care that the ends of the armature coils were con- 
nected in proper sequence so as to still afford а complete 
circuit through the armature) It now only remained to 
stagger each pair of brushes (there was a pair of copper 
brushes on each brush arm), so that each brush arm virtually 
carried а brush which spanned or embraced three com- 
mutator bars. This was done in order that the current 
might not be interrupted when the two commutator bars 
from which the connecting lugs had been removed came 
under the brush. In this way it was made possible for the 
machine to go on working until a convenient time came for 
stopping it, when the armature was removed and the 
commutator lugs properly fixed. 

It is not often that trouble is experienced with the 
armature connections, but а case of this kind at one timo 
came under the writer's observation. The dynamo was a 
bipolar one, with an armature of the toothed-drum type 
which was hand wound. Owing to a very strong stray 
magnetic field at the ends of the armature, caused by the 
armature being a little too short, tho connections, which 
were taken straight down to the commutator without the 


interposition of any lugs, broke repeatedly. This resulted 
in sparking, and eventually in the machine refusing to 
excite altogether. Ап attempt was made to remedy matters 
first of all by the plan that, naturally, first presented itself — 
namely, the use of pieces of thick wire leading down from 
each armature wire on to the commutator. These, how- 
ever, soon broke away from the commutator, owing to the 
intense magnetic drag to which they were subjected. 
Then pieces of “ dynamo flexible " were tried, but with the 
same result. At length the armature had to be rewound, 
and in comnecting it up to the commutator, instead of 
taking the end of one coil and the beginning of the next 
one down to each commutator bar, & single piece of 
“dynamo flexible" was soldered on to these two wires 
close to the winding and taken down to eaeh com- 
mutator bar. This proved a satisfactory solution of the 
problem, and the machine never again gave trouble by 
the connections breaking. The reason why the use of 
a single wire leading from the winding to each bar of the 
commutator remedied matters was that this single wire 
did not form part of the armature circuit, and, therefore, 
carried no current except when the commutator bar to 
which it was connected was under the brush; and as it 
would be in a neutral part of the magnetic field when in 
that position, it was not subjected to any drag at all. This 
expedient, although very simple, is, nevertheless, a valuable 
one, and may be used on any machines giving trouble with 
the connections, with the certainty that it will be a suceess. 

Brush Gear.—The brush gear is an important factor in a 
oontinuous current machine. Faulty brush gear may spoil 
a machine that would otherwise be considered a good one. 
Brush-holders, being necessarily of delicate construction, 
are peculiarly liable to give trouble unless carefully looked 
after. Although such troubles as are occasioned by 
defective brush gear are usually easily put right, yet 
much inconvenienee and annoyance is frequently caused 
by its getting out of order. Below are enumerated a few 
of the points which are liable to present themselves in this 
connection. 

The brush rockers of small machines are often set by 
means of small set screws, which grip on to the seating on 
the bearing which reeeives the brush rocker. If the brush 
rocker does not fit the seating exactly, it will be tilted 
when this set screw is screwed up, thus altering the bedding 
of the brushes on the commutator, and causing them to 
spark (especially if carbon brushes are used). For this 
reason it is better to arrange for the brush rocker to be 
set in position on the seating by having it made in two 
halves, which are pulled together by small set screws. 
When this plan is adopted, it is impossible for it to become 
tilted on screwing it up. 

Sometimes it happens that a machine sparks at the 
brushes owing to the brush arms not being at the correct 
angle to one another. The obvious way to avoid this 
error is to have the brush rockers marked off carefully 
for drilling and tapping by means of suitable templets. 

The importance of good insulation between the brush 
rocker and the brush arms need hardly be emphasised here. 
It is essential that the material used for this purpose 
should not only have high insulating properties, but that 
it should be mechanically strong as well. Vulcanised fibre 
is hardly suitable, as it is affected by moisture and heat. 
There aro many excellent substances for this purpose now 
on the market, and it would appear invidious to make 
special mention of any, though, perhaps, micanite” is as 
good as any. 

The tension with which the brushes are held on to the 
commutator is of greater importance than it is often con- 
sidered to be. It is г] for satisfactory working that 
the pressure of a brush on the commutator should remain 
fairly constant as the brush wears away. The initial 
pressure of the brush is also an important matter. There 
1в а certain pressure which, with a given type of machine 
and a given type of brush-holder, will be found to give the 
best results. It sometimes occurs, especially when carbon 
brushes are used, that a dynamo refuses to excite owing to 
there being insufficient pressure on the brushes. This is a 
matter that is easily remedied, yet а lot of time is some- 
times spent before the cause of non-excitation is found out. 
It is well, therefore, when a case of non-excitation occurs, 


THE ELECTRICAL ENGINEER, OCTOBER 24, 1902. 


593 


before anything else is done, to apply a little pressure 
temporarily to the brushes with the hand in order to ascer- 
tain if the brush pressure is sufficient. Insufficient pressure 
of the brushes, whilst resulting in non-excitation in the case 
of a dynamo, in a motor causes violent sparking, but does 
not prevent its working. 

hilst insufficient pressure of the brushes is detrimental 
to а dynamo or motor, excessive pressure is equally so. 
How often it occurs that а commutator becomes badly 
scored after only а few months' running, owing to the 
excessive pressure of copper gauze brushes. 

Ап interesting example of а machine giving trouble 
through overmuch brush pressure was that of а feur-pole 
enclosed motor. The output of the motor was 10 b.h.p. 
at а pressure of 400 volts, at à speed of 900 revolutions 
per minute. The commutator was made up of cast 
copper bars (which were necessarily soft, and therefore 
unsuitable for this purpose), and the brushes were of carbon. 
As already mentioned, the pressure of the brushes on the 
eommutator was too great. This, and the softness of the 
commutator bars, resulted in some of the brushes—one in 
particular—becoming coated with copper where they made 
contact with the commutator. This coppor coating offered 
& lower resistance to the current in the coils which 
were “short-circuited” by the brushes than the carbon 
would have done, with the result that the “ short-circuit ” 
current in the coils was excessive. This heated some of 
the brushes to a red heat, so that the motor had to be 
stopped until the cause of the heating of the brushes was 
discovered and removed. Probably this phenomenon would 
not have been so marked had hard drawn copper been 
used for the commutator, but, at all events, it shows the 
possibilities of giviug trouble that lie latent in the practice 
of putting great pressure on carbon brushes. 


Bit 
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Carbon Brush 


Ha. 2, —Sketoh showing type of Brush-helder referred to. 


One essential of a good brush-holder is that it shall be 
constructed so that the brush remains inclined to the com- 
mutator at the same angle as it wears away ; in other 
words, the brush must be fed towards the commutator with 
a parallel movement. Those brush-holders of the type 
shown in Fig. 2, in which the brush moves in an arc of 
which the brush arm is the centre, and the distance between 
the brush centre and the centre of the brush-arm the 
radius, are liable to give trouble on account of the brush 
not bedding properly on the commutator after i$ has worn 
down a little. To guard against this, the distance between 
the centre of the brush and the centre of the brush-arm 
should not be too small—from 4in. to 5in. centres will be 
found suitable for most ordinary sizes of machines. 

The thickness of the brush influences the commutating 
properties of & machine. Some small enclosed motors, 
which were provided with carbon brushes gin. thick, and 
which sparked rather badly, were materially improved by 
substituting for them brushes which were only din. thick. 
The usual practice is to make copper gauze brushes of such 
a width that they will just span one commutator bar and 
one strip of mica; whilst carbon brushes, being of higher 
resistance, are usually made to span three bars and three 
strips of mica. Brushes which are too wide will get hot 
owing to the coils being “short-circuited " by them for too 
long a period ; and, on the other hand, it does not do to 
make the brushes indefinitely narrow, as in that case the 
armature coils will not be “short-circuited” for a suffi- 
ciently long period. In certain cases, the heating of carbon 
brushes, caused by over-commutation, may be remedied 
by making a saw-cut in each brush radially to the 


commutator. 
(To be continued. ) 


BOLTON TRAMWAY DEPRECIATION. 


The interesting letters on the above subject in our last 
issue will be further explained by the abstracts given below 
from the accounts for the last completed year of working. 
The first of this is from the revenue account and the 
second from the asset side of the capital account. We are 
indebted to the courtesy of Mr. George Swainson, F.L.S., 
F S.A.A., the borough treasurer, for the report from which 
these are taken. 

Extract I. from the Bolton Tramways Account, showing depreciation 
for уви" ended March 31, 1902. 


To capital depreciation written off— 
Construction of tramline at 8 per cent. on £102,848 ............ £8,227 


3 
Buildings, old lease, goodwill, etc., at 5 per cent. on £89,470 2,684 
Electrical equipment, at 5 per cent. on £49,098.................. 2,454 
Cars and rolling-atock, at 10 per cent. on E27, 666 2,763 
Tools and machinery, at 10 per cent. on £1,403.............. ... 140 
Office fittings, etc., at 10 per cent. on £308........................ 50 
£16, 298 


Mei .—This includes £10,061. 15s. 8d., loans repaid. 


Extract II. from the Bolton Tramway Fund Capital Account. 
Assets, March 31, 1902. 


Tramline construction, etc. — £ sd. 2 sd. 
Total outlay to March 51, 1901 ......... 139,678 12 3 
Additional during the year ........ ...... 1,706 0 8 
141,384 12 11 
Less total depreciation ............... 53,284 3 7 
——— 88,100 9 4 
Relaying permanent way—Outlay to March 31, 1901 ...49,279 1 4 
Oar-sheds, goodwill, lease, etc. — 
Total outlay to March 31, 1901 ......... 89,470 4 4 
Additional during the year ............... 15,753 14 8 
105,223 19 0 
Less total depreciation ............... 5,560 0 0 
—— 99,855 19 0 
Electrical equipment— 
Total outlay to March 51, 1901 ......... 49,098 10 6 
Additional during the year ............... 10,832 10 5 
59,951 0 11 
Less total depreciation ............. 4,908 0 0 
—— 55,025 0 11 
Cars and rolling-stock — 
Total outlay to March 31, 1901 ......... 27,656 10 3 
Additional during the year ............... 12,608 10 0 
40,245 0 3 
Less total depreciation ............... 5,526 0 0 
—— 34,719 0 3 
Tools and machinery— 
Total outlay to March 31, 1901 ......... 1,403 18 10 
Additional during the year ... 1,310 1 5 
2,714 0 3 
Less total depreciation ............... 280 0 0 
— 2,454 0 3 
Office fittings, etc. –- 
Total outlay to March 31, 1901  ......... 508 17 8 
Addition during the year . 6211 9 
571 9 5 
Less total depreciation ... ........... 60 0 0 
————— 511 9 5 
Floating assets— 
Manchester County Bank, Limited, 
cash dn NANG uo ioca sé v TN ies 56,590 


Stock in hand 

Oash in hand with tramways manager... 
5 з electrical engineer... 10 

Amount owing by sundry debtors 1,055 4 

— ——————— 88,939 15 8 
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Presentation.—On Monday evening last Мг. Е. S. Grogan was the 
recipient of a handsome dressing case from his fellow-workers in 
Croydon, as a mark of their goodwill on his appointment to a position 
in the contract department of the British Thomson-Houston Company 
at Rugby. Mr. Grogan has for the past 18 months or so been engaged 
in carrying out the overhead equipment of the Corporation electric 
tramways at Croydon, the contract for which was held by the British 
Thomson-Houston Company. With the creation of a heavy traction 
department at the Rugby works he will go to headquarters to take 
up the position of contract manager for the overhead equipment and 
cars. he presentation was made by Mr. T. B. Goodyer, the 
manager of the Croydon tramways, at а smoking concert which was 
held at the Greyhound Hotel, Mr. C. Spurway, the electrical engineer 
fer the tramway system, in the chair. 
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PROFESSIONAL ETIQUETTE 


What is the value of а law which cannot be enforced! 
According to the answer to this or some similar question 
which each individual is prepared to give, so will that 
individual estimate the value of the “standard of 
professional etiquette" which has received the sanction 
of the Council of the Institution. It might, further, be 
asked what a scientific institution has to do with 
professional etiquette? The Council of the Institution, 
it seems to us, neglects the things it ought to do and 
does the things it ought not to do. The discussions, if 
not the papers, read at ite meetings are too often 
plainly of ап advertising rather than of a purely 
academic character, though too great stress may 
easily be laid upon this failing. You cannot obtain 
a long series of good papers from uninterested parties, 
but the business part might sometimes be toned down 
a little. Nor can practical experimental work be carried 
out to so large an extent outside of factories, nor can 
the results of these experiments be made public without 
crediting business men for their labour. However, putting 
this on one side, is not the Institution by committees and 
reports and suggestions being led just a little too much 
into matters that hardly concern it? What power has the 
Institution to stop a man from seeking employment? 
Will it keep a detective agency or inaugurate a black 
list, and what is the punishment for the crime? Surely 
the professional consulting engineers are powerful 
enough to put a stop to unprofessional practices without 
having recourse to the Institution. Take the one 
point of answering advertisements. Do the consulting 
engineers for à moment believe that if all the eminent 
men in the profession stop answering such advertisements, 
the authorities are so stupid as to remain in ignorance of 
the fact, and to be satisfied with the services of tenth-rate 
men of little or no experience? There is a good deal of 
interpretation required as to the meaning of this code— 
for example, does the sending out of a circular to state that 
А. B. bas commenced a consulting practice on his own 
account constitute advertising, or the courtesy note 
inserted to that effect in the trade paper, or is 
advertising restricted in meaning to the insertion of 
paid advertisements in the advertising columns of the 
newspapers? There is advertising and advertising, and 
many of those who pay least advertise most. If a con- 
sultant hears that an authority is thinking about a scheme 
and manages to arrange to give a public lecture in the 
town at a particular moment, is that advertising under 
the code, or is it not! We cannot believe this code will 
do any good service unless it can create honest men. 
There are ways and means of doing all that is here 
tabooed without in the letter infringing the code. A. B. 
does not go and solicit for himself, but avails of the 
services of a friend ; and this will continue as long as the 
world continues. It is upon the esprit de corps of the 
profession that the whole thing hangs. Let those who 
belong to it behave in an honourable way as gentlemen, 
setting their feet down upon everything base and dis 
honourable, educating the young men who enter the 
profession in what is and what is not permissible, quietly 
sending to Coventry those who persistently ignore the 
traditions, and the things the code means to condemn will 
cease to exist, or, if they exist at all, exist in such а manner 
as to be harmless. Thus far we had written before the 
appearance of the Daily News of Oct. 25. Ordinarily, we 
have no interests in common with this paper, but in its 
attack upon the Times it also attacks the Institution, and, 
in our opinion, justly so, in that the Institution ought 
never to have placed iteelf in the position of being so 


THE ELECTRICAL ENGINEER, OCTOBER 24, 1902. 


criticised. The chief aim of the Institution should be 
educational, the ebtaining and dissemination of the latest 
information, and it should not initiate committees to report 
either on commercial or legislative questions. When it does 
зо, it is used merely as the tool of interested gentlemen 
who have their own aims, their own success, and who 
care nothing whether the question is one that affects the 
industry generally. That the Institution is being so used 
no unbiassed man can deny. In saying this of the Institu- 
tion, it need not dim our admiration for the men who are 
pulling the strings. We do not blame them: they may be 
perfectly honest in their convictions, and so use every 
possible method of impressing their views upon the public. 
If, then, they can get the weight of influence and authority 
of the Institution in their favour, so much the better from 
their point of view. But it behoves the other members to 
suggest caution before the Institution moves in paths that 
are clearly commercial. Further, the Council of the Institu- 
tion ought to recognise that entering into commercial and 
legislative questions means setting one class of its members— 
those serving public authorities—against another class, and 
this will inevitably end in rupture and the formation of 
opposing institutions. 


CORRESPONDENCE. 


„One man's word is no man's wo 
Justice needs that both be he " 


PROFESSIONAL ETIQUETTE. 


SIR,—Às it has come to the knowledge of the Council 
of this Institution, that in several cases consulting engineers 
have applied for employ ment, and in others local authorities 
have advertised for consulting engineers, I am instructed 
by the Council to forward a copy of the code of etiquette 
in such matters that, in their opinion, ought to govern all 
those belonging to the Institution. I am also instructed 
to urge the great importance of having electrical work well 
done at the most moderate outlay ; and would point out 
that by advertising, or by employing thoso who solicit 
employment, either directly or by agents, local authorities 
ш сөн themselves of the services of electrical engineers 
of high standing and great experience. 

The following is the standard of professional etiquette 
for consulting electrical engineers, as approved by the 
Council of the Institution of Electrical Engineers on July 6, 
1902 : (1) No consulting engineer should solicit employment 
as consulting engineer verbally, by letter, by agent paid b 
eommission or otherwise, or by any other means. (2) No 
consulting engineer should answer advertisements for 
consulting engineers. (3) No consulting engineer should 
advertise for employment. (4) No consulting engineer 
should pay by commission or otherwise anyone who 
introduces clients. (5) No consulting engineer should 
receive trade or other discount, or surreptitious commissions 
or allowances in connection with any works which he 
superintends. (6) A consulting engineer who is also 
directly or indirectly interested in any contracting or 
manufacturing business should inform his elient in writing 
what his connection is with such contractor.— Yours, eto., 

| W. G. McMILLAN, Secretary. 
Institution of Electrical Engineers, 
28, Victoria-street, Westminster, S.W., 
Oct. 17, 1902. 


BOLTON TRAMWAY DEPRECIATION. 


SIR, —Mr. George Swainson's letter in your issue of the 
17th explains that the repayment of loan at the rate of 
81 per cent. is included in the 8 per cent. depreciation 
written off each year. It does not state, however, what 

. the borough treasurer does with the 42 per cent. which is 
not employed in the repayment of loans. My point was 
that this sum taken from revenue should be invested each 
year, and that the compound interest would at the end of 
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12 years make a very appreciable addition to the amount 
available for track renewal. This addition did not seem to 
be taken any notice of in Mr. E. Ll. Morgan's report on 
the subject. І quite agree with the principle underlying 
Mr. J. Dalrymple’s system of accounts, that the deprecia- 
tion, quite apart from the repayment of loan, should be . 
sufficient to replace the assets at the end of their life." 
It seemed to me that in Bolton the depreciation was too 
much, but Mr. Swainson's letters show that this excess is 
but slight.—Yours, etc., P. T. 


RE *QUESTIONS AND ANSWERS." 


Sir,—Following up your most interesting answers to 
Question No. 517, I would suggest you asked for some- 
what abridged specifications as follows: (1) overhead tram- 
way equipment; (2) permanent way, with particulars of 
feeders, etc.; (3) car equipment with motors, ete.; (4) 
(for) direct-current system ; (5) (for) multiphase system ; 
(6) approximate equipment of the power-house, with 
feeders and distributing mains, etc —Yours, eto., N" 


[N. B. The difficulty in connection with the above sugges- 
tion is that any specification is valuable only on account 
of its application to a special case. Unless this case is 
fully known, the details in the specification become either 
exceedingly vague or else precise and misleading. Taking 
the car equipment, for instance, it is now recognised that 
standard motors and controllers, as made in large quantities 
by certain firms, do not give the best possible results on 
systems with long continuous grades. Our correspondent’s 
suggestion would, we are afraid, result in the drawing up 
of abridged specifications which would only too often be 
mulcsding = Bn, E. E.] 


TRAMCAR LETTER-BOXES 


SiR,—Your note on “Tramcar Letter-Boxes" in the 
eurrent issue of the Electrical Engineer states in the con- 
cluding sentence, * We believe that it is the first to be 
permanently adopted in this country." I would beg to 
point out that the Huddersfield Corporation tramways were 
the first in this country, as boxes have been carried on 
both the steam and electric cara here for the last five years, 
and the Sheffield boxes aro, I understand, copied from the 
Huddersfield post-boxes.— Yours, eto., 


Huddersfield, Oct. 18, 1902. Н. N. THOMAS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


The above institution held the first ordinary meeting of 
their current session on Friday, the 17th inst., when 
Captain C. C. Longridge contributed to the proceedin 
an interesting paper on “Oil Motorcars of 1902.” In this 
paper the author does not attempt to describe in detail 
the several types of oil motorcars now on the market, but 
rather to advance for discussion debatable pointe in the 

rinciples of construction embodied in the latest cars. 
Referring to the types of motors in vogue, the author 
remarks that, with very few exceptions, petrol car 
engines are of the vertical single-acting Otto type, varia- 
tions being made consisting chiefly of horizontal Ottos, or 
more often horizontal motors, in which one cylinder 
contains two pistons, between which explosion takes place. 
He holds that neither type is going to stay, but that the 
ultimate evolution will be the impulse-every-revolution 
engine, the aim of manufaeturers being obviously towards 
elimination of change-speed gear ту increasing the flexi- 
bility or elasticity of the motor. e author then goes on 
to describe an engine, recently patented by himself, in 
which impulse in every cylinder is obtained at every 
revolution. The 5 of high compression claimed 
for this engine opens up what the author terms a negative 
feature of present car engines, the principle which 80 
greatly advanced the economy of ngines baving, he 
points out, been scarcely yet applied to petrol motors. In 
the matter of piston speed this year's engines show a general 
return to the earlier speeds given by 700 to 800 revolutions 
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per minute normal running. In discussing material and 
methods of manufacture, the author suggests there is 
plenty of room for improvement, and goes on to specify 
wherein this improvement might be effected. He advo- 
cates, among other things, the adoption of mechanically- 
operated valves in high-speed motors, giving his reasons. 

Ав regards the question of fuel, dealt with in another 
section of the paper, it seems to the author astonishing 
that petrol should have been so long in use and yet so 
little known about it. He believes he is correct in stating 
that in this country at least neither the maximum explosion 
pressures of various petrol mixtures, nor the times of 
attaining maximum pressure, nor the rates of cooling are 
yet ascertained. Under these circumstances, makers, as 
far as carburation is concerned, must be working more or 
less in the dark. 

Several pages are devoted to the question of ignition, 
but the only method considered in detail is the electric. 
This divides itse!f into dynamos, accumulators, magneto- 
electric, or combinations. The dynamo is rarely used 
alone, we are told ; more generally, it serves to ignite the 
charge, while the surplus current goes to the accumulators, 
which are thus kept ready for emergency or for lighting 
purposes. Inthe author’s opinion this is an excellent, if 
not the best, system. As regards accumulators, his expe- 
rience is that they never run nearly the mileage claimed, 
and are otherwise troublesome. In this country, the best 
known magneto ignition is the Simms-Bosch. The Canstatt 
German Daimler Company are said to have found the 
Bergmann rotary magneto-electric apparatus very satis- 
factory. This produces alternating currents of low tension, 
and thus easy insulation; while the only moving part is 
the rotary armature. The magnets may be run at the 
same speed as the engine, and at very low speeds produce 
sparks of sufficient intensity. In whatever form it is 
applied, the author considers electric ignition is a notable 
advance over previous methods. It provides absolute 
immunity against fire, it furnishes a spark well suited 
to explosive mixtures, it increases efficiency by enabling 
the charge to be fired at the moment of maximum com- 
pression, and it admits of the employment of higher 
compressions. It is suggested, however, that existing 
systems admit among other directions of improvement on 
two lines—automatic timing and automatic consumption 
of current. Complaint is made as to the apparent inability 
of English firms to turn out motorcar axles and springs of 
quality and accuracy equal to the production of French 
and Belgian firms. The practical conclusions to which 
the author arrives in regard to lubrication are : (1) petrol 
motors shovld be fitted with positive feed lubricators, 
ensuring a sufficient and no more than sufficient oil supply ; 
(2) that with such lubricators high flash-point oils should 
be used in preference to the oils now commonly employed. 
The high viscosity of such oils is favourable to the reten- 
tion of compression; on the other hand, it tends to 
increase friction, and thus also the temperature of the 
rubbing surfaces. 

In the above we have dealt very briefly with а few 
sections only of the paper, which is a long one, with illus- 
trations, and well worthy of perusal by those who may be 
interested in the subject. Discussion on the paper is to be 
continued at an extra meeting of the institution to be held 
to-night at 8 p.m., as announced elsewhere in this issue. 


LEGAL INTELLIGENCE. 


CLAIM FOR ELECTRIC LIGHT. 


In the Westminster County Court on Tuesday his Honour Judge 
Woodfall had before him the case of the London Electric Supply 
Corporation v. Lamb, by way of a judgment summons, in which the 
plaintiff company sought to enforce payment of a debt in respect of 
electric light supplied to the defendant. 

The Plaintiffs’ Representative said he had good reason to 
suppose that the defendant was well eble to pay. He had, however, 
made no eflort to 7 the judgment debt. 

The defendant Je not appear, and His Honour said that whilst he 
felt that a man of his position ought to pay for his olectric light, he 
(the judge) did not think the evidence of means was sufficiently strong 
to justify him iu making ап order of committal. He would, however, 
make an order for payment at the rate of £1 a month, subject te 
committal to prison for seven days in default. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 

ose sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule koula be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


[We have received the following communication from 
the gentleman who signs all his contributions to this 
column with the letter * K.” With respect to the same 
it should be remembered that while all extracts from 
original papers should be acknowledged and the authors' 
names mentioned, the original work of the contributor is 
not lessened in value thereby. It is original thought 
and the clear expression of individual opinion which we 
wish to encourage in this column.—Eb. E. E.] 


“In reference to my reply to Question 517, I am sorry 
I neglected to acknowledge the great assistance I derived 
from several papers which have at various times been read 
before the Society of Electrical Engineers, especially that 
of Mr. A. C. Eborall's of last year. —K." 


QUESTIONS. 


527. From the results of Tesla's experiments it is popularly 
рр that there is no danger from electric shock when the 
voltage applied reaches a very high limit. A lot of misunder- 
standing exists on this point Explain the matter clearly, 
r3 Lid what is the real significance of Tesla's experiments.— 


528. On systems of electrical distribution at high voltages (not 


an overhead system) it appears to be fairly common practice 
to arrange spark-gap devices to the feeders, apparently to dis- 
charge any accumulative static charge on the feeders. Are these 
spark-gap devices really necessary, and what is the explanation 
of the accumulative static charge on the feeders? What limit is 
there to the rise of voltage of this static charge if spark gaps are 
not used '—H. P. 


ANSWERS. 

Question Мо. 521. —Is there any economieal way of disposing short 
lengths of carbons for arc lamps from a large system of publie are 
lamps ? 

Best Answer to No. 521 (awarded 10s.).—These short 
lengths of carbon rods are very useful for making micro- 
phones and telephone transmitters, but I am not aware that 
there is any very great demand for them. Of course, they 
might be ground up and used in the making of fresh rods, 
but then the cost of collecting and carriage would have to 
be considered. The carbonaceous matter used in making 
the rods is cheap and plentiful, but the cost of making them 
is considerable because of the time occupied, the appliances 
required, and the labour. Generally stated, the process of 
manufacture is somewhat as follows: In the manufacture 
of coal gas for illuminating purposes some of the gas is 
decomposed by the heat of the furnaces, and the carbon 
of which it is partly composed is deposited as a dense 
crust upon the inside of the retorts. Hence the name 
gas carbon. This carbon is ground up to a fine powder 
and is then mixed with some sticky substance, such as 
starch, gum, or gas tar, and worked up into a thick fluid, 
when it is forced by great pressure into iron moulds. It 
is then put into a fire and made red hot, when any gases 
present escape through small holes purposely left in the 
mould. Аз the carbon is heated and cooled out of contact 
with the air it is not burnt, but it is taken from the mould 
as a hard porous lump or rod, according to the shape of 
the mould. This is now soaked in hot tar or pitch and 
again put into the mould and heated to redness out of 
contact with the air, and so this process is continued until 
the whole rod (or mass) is quite homogeneous and all the 
pores have been filled up completely. Gas carbon can be 
bought of the gas companies cheap, as it is practically 
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useless to them, but it is very hard, though porous, and 
requires a good lot of work in dealing with it. О? course, 
various makers vary the above process to suit their own 
requirements and ideas. Some put a little mineral matter 
to improve the colour of the light emitted by the electric 
arc. It will be seen from the above that these short 
lengths might be put to some useful purpose under some 
favourable circumstances, but I fear that most people can 
do no better than use them for fuel. —F. G. A. 


Question No. 522. — An engineering works building a large extension 
some distance from existing steam generating plant is installin 
а 100-kw. steam dynamo for driving motors in new shops an 
lighting both new and old shops. Supply company is to be used 
as a stand-by for Sunday and holiday work. Continuous current 
on three-wire system at 205 and 410 volts is the system used. 
Describe how this may best be accomplished, giving diagram of 
eonnections. 

Answer to No. 522 (awarded 78. 6d.).—F rom the informa- 
tion * R. A. M." gives, the writer advises a 410-volt three- 
wire system, the motors being 410 volts connected across 
the outers The таст аше motors in any case would have 
to be 410 volts, ав the supply company's engineer would 
not allow motors of above, say, 2 h.p. to Bo connected 
between the outer and middle wire, as they would spoil 
the balancer and affect the light over his system. Апа as 
410-volt incandescent lamps are out of the question, and 
the dynamo will have to be 410 volts to supply the motors, 
it follows that the best system to suit the above conditions 
will be the three-wire. It will mean the addition of a 
balancer to work when the dynamo is running and the 
lights are on. 


Fre. 1. 


Fig. 1 shows the connections of the above system. A is 
& two-way three-pole switch—when over on the left the 
supply will be from the town, when on the right the 
dynamo ; B, balancer starter; С, balancer; D, 100-kw. 
dynamo; E, balancer field coils; F, middle-wire switch 
to be olosed after the balancer has been run up; H, 
dynamo shunt; К, double-pole fuse; L, double-pole 
switch; M, regulating switch of dynamo voltage; N, 
series coil on dynamo. The size of the balancer, 2-3-kw. 
machines with shafts coupled together. To balance: Note 
the lamps that are used at the same time ; divide them 
and put one-half on each side of the middle wire. The 
balancer is used beeause the load is practically never equal 


Ес. 2. 


on each side of the middle wire. where the lamps are only 
switched on that are wanted. If, however, two lamps of 
205 volts each are connected in series across the outers 
the middle wire and balancer are not necessary, but the 
disadvantage is that not less than two lamps may be switched 
on. Fig. 2 shows this system, A being now a double-pole 
two-way switch.—T. W. S. H 


Answer to No. 522 (awarded 7s. 6d.).—If all the motors 
are to be installed at the higher voltage, there will be no 
necessity to use the three-wire system; the lamps can 
either be run two in series, or in a private works the 
various circuits can be balanced so that the neutral wire 
does not earry any current. If, however, some of the 
motors are to be cf such small size that it is considered 
advisable to work them off the low-voltage circuit, it will 
be necessary to employ a three-wire system. In this case 
a simple dynamo will not be sufficient. 

We will first of all consider the necessary plant and 
connections for an isolated three-wire system, and then 
show what further connections are rendered 5 by 
the requirement that the supply mains shall be available 
for a stand-by in case of need at any time. In its simplest 
form the three-wire system requires two similar dynamos, 
each working at, say, 205 volts. From these dynamos 
two circuits are fed, but only three wires are used, the 
central wire being the positive lead of one dynamo and 
the negative lead of the other. Call these three wires 
A, B, C ; if A is positive to C and C is positive to B, there 
will be a difference of tension of 205 volts between either 
A and C or C and B, but there will be a {difference of 
tension equal to double this, or 410 volts between А. and B. 
Hence all motors built for a voltage of 410 volts can be 
connected directly across the outers, as À and B are called, 
and small motors, and the lighting installation will be fed 
off one outer and the central. In a well-arranged installa- 
tion, the circuits fed off the central and the outers will be 
во arranged that there is approximate balance—that is, the 
eurrent taken by the circuits fed off А and С will be 
equivalent, or nearly so, to the current fed off B and C, 
consequently the size of the central wire will be small com- 
pared to the size of the wires A and B. A diagrammatic 
arrangement of the switchboard is given in Fig. 1. 


It will be seen that as perfect balance is almost impos- 
sible of attainment, the central wire must have a certain 
dimension, and also that the arrangement cannot be carried 
out with а single dynamo. If two dynamos are not 
installed, the usual course is to put down a balancer. This 
consists of two small machines, so arranged that either will 
act as a motor and the other as a generator. The word 
" small " is used advisedly, for if the total current at 410 
volts is 1,000 amperes, the balancer has not to deal with this 
quantity of current, but only the out-of-balance current, 
which should not in a private installation exceed 80 amperes, 
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The connections of the dynamo, balancer, and switchboard 
are shown in Fig. 2. 

A third шоо of dealing with the problem exists. 
This is to have the main dynamo built with two distinct 
windings on the armature and two commutators. We 
соте now to the case of two separate machines, only in 
this instance the two machines are built as one. The con- 
nections are consequently exactly similar to those shown in 
Fig. 1. This arrangement will probably be far cheaper 
than the arrangement of having two separate dynamos, 
each of half the full capacity required, and it will work 
equally as well. 

Whatever method of arrangement of the generatin 
lant is adopted, the connection to the supply mains wil 
e the same. The essential condition is thet the private 

generating plant shall never be put in circuit with the 
supply mains, whether the care of the installation is in the 
hands of a trained man or not. This condition is obtained 
by making all connections to the switchboard through a 
triple-pole switch, as shown in Fig. 3. A switch of this 
description renders it absolutely impossible for the 'bus 
bars on the switchboard to be connected to more than one 
source of supply at the same time. The switch need not 
be of the knife pattern as shown, but it is necessary that 
it be of a suitable triple-pole type.—M. 


Answer to No. 522 (awarded 5s.).—In arranging а plant 
for lighting and power in any works several important 

ints have to be taken into consideration, especially if it 
1s to be орача in conjunction with an existing supply 
system. e will assume that lighting is required both by 
means of arc lamps, which would be most suitable for some 
of the shops, and incandescent lamps for the offices ; that 
motors of various sizes will be required, some for driving 
lines of shafting and some for direct connecting to isolated 
tools. Since the supply company is to be used as a stand-by, 
we are limited as to the voltage to be used to 205 or 
410 volts. In order to regulate the pressure upon their 
mains, the supply companies have issued rules which limit 
the size of the motors which may be placed upon the 205- 
volt side of their system to 4 h.p. or 5 h. p., and we will 
assume, therefore, that in this case the motors will have to be 
wound to work at 410 volts, which is the pressure given forthe 
outers in the question. The arc lamps will probably be of 
the enclosed type, requiring, with regulating resistance, 
about 100 volts each lamp, so that four in series may be 
used across the 410-volt mains, or two in series across an 
outer and the middle wire. 

It is inconvenient, however, to run lamps in series 
without some balancing arrangement, so that it is necos- 
sary to provide a balancer for this purpose. The size of 
this machine should be so proportioned that it will be able 
to deal with the total out of balance load at any time and 
also leave a margin for possible extensions. It would add 
to the convenience of the plant and contribute to its 
economical working if the balancer was so arranged that 
it might be driven by a small independent stcam-engine, 
which eould be easily thrown in or out of gear by some 
arrangement of clutches. It is possible that steam might 
be available while the large generating set was not 
wanted, so that the balancer might then be used as a 
generator for lighting the offices, or even operating one or 
two motors without resorting to taking the supply from the 
outside source. 

The supply company would probably charge for energy 
used for power purposes at a different rate to that for 
lighting, so that it would be necessary to provide for 
separate meters, and if the lighting load exceeds a certain 
number of lamps two meters will be required for this 
circuit, making three meters to be provided for in all. It 
will also be necessary to so arrange the connections that it 
is impossible to have the generator connected to the 
lighting or power circuits at the same time those circuits 
are connected to those of the supply company, and the 
balancer must also be arranged so that it can be out of 
circuit before the company's mains are connected up. The 
connections will be as on the accompanying diagram: 
À, 410-volt 100-kw. generator; B, 205 x 205-volt 20-kw. 
balancer, which may be run as steam-driven generator or 
motor-driven balancer at will ; C, а main double-pole change- 


over switch for power ; C 1, the supply company's meter for 
power ; D, a main three-way change-over switch for lighting 
circuits; D 1, positive lighting meter; D 2, negative 
lighting meter ; Е power distributing panel with double- 

ole switches and fuses, and diagram of circuits ; Е, light- 
ing distributing panel with double-pole switches and fuses 
and diagram of circuits with incandescent and arc lamps ; 
G, balancer starting switch and resistance (this switch is 
fitted with automatic release so that balancer automatically 
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shuts down when circuit is opened) ; H, automatic release.— 
A R.M. 


Answer to No. 522 (awarded 5s.).—The data given in this 
question are not definite on all pointe, consequently certain 
assumptions must be made. It is therefore assumed that 
the distance between the two works does not exceed, say, 
400 yards; that the new works are at a point removed 
from the public supply mains; that the main generator will 
be located at the old works, where it is stated steam 
generating plant exists; that three-wire distribution will 
be adopted in both works; that large motors and arc 
lamps will be taken off the 410-volt outers, and incan- 
descent lamps and small motors off the 205-volt bars; that 
it is desirable to have all the machines located at the old 
works alongside the main generator. These assumptions 
being stated, the diagram is self-explanatory, it always 
being remembered that fuses, starting switches, meters, 
etc., have been omitted for the sake of simplicity. 


The following is a description of the plant: The public 
supply mains with 410 volts across the outers, and the 
main generator giving 410 volts across its terminals, may 
feed on to the ’bus bars at the old works as desired, through 
the change-over switch. The lighting and power ciicuits 
for the old works are taken direct from these 'bus bars. 
At the old works also there is located a. motor-generator, 
consisting of a motor driving direct on one shaft preferably 
two over-compounded generators, the whole being mounted 
on one base-plate. The function of this combination is to 
obtain an uniform and constant voltage in the two works 
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with either the public or private supply ; and as the plant 
will be situated at the old works, with the motor driven off 
the 410-volt outers, the two generators must each be over- 
compounded to give a rise in volts across their terminals at 
full er equal to the fall in volts on the mains between the 
two works. In addition to the mains, a potential wire 
should be laid between the works, and connected to a volt- 
meter at the old works, to enable the distant voltage to be 
obtained at any moment. The voltmeter should be calibrated 
to allow for the resistance of the potential wires. The 
balancer is necessary to take up the inequalities on the two 
sides of the three-wire system at the old works, and would 
probably be only a very small machine. 

This method would certainly be very successful, and 
probably also the best, unless it were preferred to use 
storage batteries at the new works; but such a method 
would be more expensive than that described above, and 
the utility of storage is much discounted by the presence 
of а publie supply as a reserve in case of accident to the 
works plant. if it be preferred, the motor-generator could 
be located at the new works. In such a case the motor 
would have to have its fields over-saturated, so that its 
speed would not greatly vary under different loads, and 
the generator need then only be ordinary compound wound ; 
but obviously there are objections to the plant being split 
up betwoen the two works, quite apart from the probable 
extra cost of attendance and buildings, although the cost 
of the mains between the two works would be less, owing 
to the higher voltage and the fact that only two would be 
required instead of three. Any method involving only 
boosters pure and simple would not be likely to work satis- 
faetorily.— ALPHA. 


Answer to No. 522 (awarded 5s.).—Since the supply com- 
pany's syatem is a three-wire one at 205 and 410 volts, the 
generating set at works will require to be in the form of a 
steam balancer—i.e., the engine will drive (either by belt 
or direct coupled) two dynamos, each giving off 50 kw. at 
205 volts, and connected up for a threc-wire distribution, 
thus giving same voltage as supply company. Accompany- 
ing diagram shows switching arrangement for working a 
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generating set as above, with supply company as a 
stand-by. The circuit switches will be fed from two 
change-over switches. A and B are three-pole change- 
over switches. Only one is necessary, but two give the 
пещ greater flexibility, as works installation сап be 

ivided into two parte, so that, if necessary, one half can be 
supplied from private plant and the other from the supply 
company's mains, or the whole power required can be taken 
either from private plant or from supply company, as may be 
desired. The centre contacts of these switches are 
connected to lighting and power feeders; the necessary 
measuring instruments can be inserted after current leaves 
change-over switches. Dynamos should preferably be 
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shunt-wound, and be provided with suitable shunt 
regulators, so that voltage of each machine can be altered 
to suit load on either side of system. The lighting will, 
of course, be taken off the 205-volt supply, and lighting 
feeders should be so arranged that system is balanced at 
full load. All motors should be taken off the 410-volt 
supply, being connected up across the outers.—G. R. 


TRADE NOTICES AND NOVELTIES. 


Eleetrie Radiators. 


We understand that the Dowsing Radiant Heat Company, 
Limited, 24, Budge-row, Cannon-street, E.C., are introducing 
а number of new types of their patent luminous electric 
radiators, and, amongst others, a circular type (shown in the 
accompanying illustration) suitable for placing ia the centre of 
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Circular Type Electric Radiator. 


a room. The top of this radiator is made removable, so that a 
dish containing food can be warmed by the heat of the ascend- 
ing air. A portion also of the heat radiat.d from the lamps is 
thrown on the dish. The company claim that their special 
form of reflector, which reflects heat rays away from the lamps, 
and diffuses them, at the same time forming a chamber for 
heated air, is quite successful in ite application to heating and 
cooking apparatus, as demonstrated by the electrical roaster 
now in use at the Brighton electrical exhibition. 


I. T. E. Car Circuit Breaker. 


We illustrate horewith an I. T. E. car ciroult breaker for the 
protection of car equipments, of a new design recently intro- 
duced to our notice by Messrs. Robert W. Blackwell and Co., 
Limited, 59, City-road, London, E.C., the sole European 
agents. The illustration shows the breaker with cover removed. 
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L T. E. Car Circuit Breaker. 


It is claimed to be electrically and mechanically perfect, and has 
been designed so that its operation is practically silent, even upon 
the severest overload, and may be readily орел by hand. This 
breaker is usually made for a continuous load capacity of 150 
amperes, with adjustment for overload up to 300 amperes, but 


600 THE ELECTRICAL ENGINEER, OCTOBER 24, 1902. 


larger sizes for heavier work can also be supplied. With regard to, Сг. Assets. £ в. d. 
the constraction of the instrument, it will suffice to say it is | Amount expended for works . 163,776 2 10 


built on the principle of the firm's laminated edgwise type Sundry debtors for current supplied ..................... 855 p^ : 
instrument, with which the trade is already well acquainted. Md) iW 7 ы 0 4 
Further particulars concerning the breaker аге given on tores on lland—UU)UU:˙ . 


Leaflet No. E 35 just issued by the above firm, from whom we 
have also received copies of two other leaflets dealing respec- 
tively with their quick-break knife switches and the **Shaw " 
non-arcing type lightning arrester for traction, light, and power. 


£170,051 О 4 
STATEMENT ОЕ ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated іп В.Т. units . . 2,050,091 
Quantity j Public lamps by contract............ 526,716 


Catalogues. sold \ Private consumers by meter 113071) 1,461.42 

TELEPHONES. —From the Berliner Telephone Manufacturing Quantity used on bl CC FTT i 990 5 
Company, 117, Queen Victoria-street, Е.О., we have received 9 5 „„ ME ӨӨӨ 19 910 
Е ther “illustrated catalogue of ‘Axed and portable Total maximum supply demanded (kilowatts) ............... 1,176 


Number of public lamps: ares, 164 ; Loftus, 50. 
ACCESSORIRS.—From the Electrical Company, Limited, 122 


and 124, Charing Cross-road, London, W.C., we have received 
copies of their price-lista Nos. 7 and 8. The first-mentioned 
list deals with safety fuses, cut-outs, fuse boards, fuse wires, 
ceiling roses, casing and covers ; the second with switcher, wall 
sockets, connecting plugs, aud lampholders. 


WIRES AND CABLEs.—Messrs. Atkinson, Schmahl, and Co., 
5, St. Nicholas-buildings, Neweastle-on-Tyne, sole agents in 
this country fer Lynen and Co., manufacturers of wires and 
cables, Eschweiler Works, Aix-la-Chapelle, have sent us a copy 


ABERDEEN ELECTRICITY ACCOUNTS. 


The aecounts of the Aberdeen Corporation electricity 
department for the year ended July 31, 1902, show a total 
expenditure on capital account to that date of £167,172. 
Abstracts of the revenue account, etc., are given herewith. 


of their recently issued price list of wires and cables for г. | PEE os Acn DEIN 7 1 E 
electrical purposes. The goode listed include the following : Oil, waste, water, and engine-room stores ............... 420 9 1 
vulcanised-rubber cables, twin vulcanised-rubber cables, single Wages at generating station ................................. 1,403 17 11 
pure rubber-insulated electrio light wires and cables, double | Repairs on buildings ......................................... 55 8 5 
ditto, guttapercha-covered line wires, paraffined line wires, | Repairs on plant s 409 3 2 
twin line wires, flexible light cords, shot-firing cables, arc lamp | Main and service repairs .................................... 561 5 8 
cables, and jointing materiale. Meter i 8 22 7 6 
Repairs on motora and depreciation........................ 185 311 
F,, аЬ ворона 61 0 5 
АОВ оон RT 1,520 12 2 
HAMMERSMITH ELECTRICITY ACCOUNTS. Management... ерее 124 0 6 
Engineor's salary (proportion) .. ... ....................... 545 16 8 
| General establishment CRAY еа i cosi en етану 20815 1 
From the accounts of the Hammersmith Borough Council кш 8 VV ———— . . ve. ni 18 
electricity department for the year ended March 31, 1902, | eng .. .. . lll, MH 6 5 
it appears that the total expenditure on capital account | Inspector's wages... . . . . ne 4015 4 
amounted to £173,802. Abstracts of the revenue account, AL: % „ im 9 2 
‚ are appended. Bad deb... 
das ppe m * PO IIO RERO 225 16 8 
REVENUE ACCOUNT. Special 330 5 5 
Dr. Generation of Electricity. £ в. d. F T pu Cubs 
Coal, including carage esee dae spot aen ate £4,778 2 4 p CC 
Oil, waste, water, and stores ............ 717 17 4 10,499 10 0 
WARS SE Кепе ЗОВ eee 1,845 9 8 1344 9 4 Balance carried to net revenue account 12,640 8 5 
Repairs and Maintenance. 62513918 5 
Buildings ES залын 8511 5 ; 
Engines, boilers, ө{с......................... 458 11 8 Cr. £ s. d. 
Other machinery, tools, ete. ............ 123 9 8 Sale of current per meter. .... ... .. . . . 17,102 7 4 
Repairs, etc., of plant... q 515 18 11 1 e с каин ины A ЫЙЫН: 3155 E н 
— 1,183 11 8 7 ᷣĩ дин Z 
Distribution of Electrie Current. Sale OF Тара вовна АЙ 67 14 8 
Wages of linesmen, ete. ..... е), 558 1 1 Hire of motors E аа н 185 5 11 
Repairs, etc., of mains. 34 7 10 Attendance on harbour lamps ................. m 569 17 8 
Repairs, etc., of meters, etc. ......... .. 612 6 75. 
Repairs, etc., of apparatus ............... 16 1 8 £23,139 18 5 
„5 415 3 1 GENERAL BALANCE-SHEET. 
Public Lamps. Dr. Liabilities £ s. d. 
Wages of trimmers, ete .................. 998 15 5 Amount borrowed on mortgage. TRUE 164,590 7 6 
c ja о ete. sse 230 Е А Amount of mortgages redeemed by sinking fund ...... 9,182 0 0 
arbons for arc lamps 
— — 1,197 19 2 175,572 7 6 
Management ex penscᷣ z . . 1,222 19 5 | Reserve fund. . . . . .. . . . . . . 7,664 15 3 
Rates and taxes CCC 1,652 10 6 Amount due to sundry creditor s 5,089 14 1 
Law and parliamentary expense 5 4 О | Amount deposited in security for current 22A 18 0 
Insurance premiums ... |... 214 14 7 | Temporary 1оапз................... nnne 357 0 0 
15234 ТР Balance due to bakk¶L¶»sss . . 1,837 12 10 
Balance to net revenue account. 8,913 5 8 £186,746 7 8 
. —— Cr. | Авве{з. 
£22,147 15 5 | Amount expended on Cotton-street works, £110,879. £ в. d. 
Cr. £ s. d. Ав. 2d. ; less depreciation, £135,511..................... 97,568 4 2 
Sale of current for private lighting... . . . . 17.826 15 10 moque „ 2 pb works, £70,066. — de 
Poablic:- lighting аво r ER VER аннан 5,888 7 2 з. ; less depreciation, 5202  .... t . , 
Charges for 1 private lampdto w ü ä . 67 5 0 Sundry debtors for current supplied........ ............... 6,965 18 10 
Laying cable for private consumer ........................ 12 10 0 | Proportion applicable for July, 1902 ..................... 1,852 18 2 
Sales of lamps, apparatus, ete., to ditto.................. 51:14. 11. |. Miscellaneous: ioco ram erbe Lee Het ER na кыа 1016 2 4 
Interest on machinery on private premises 28 10 8 | Stores on hand %% ᷣͤùĩV—! 4,896 8 9 
Steam suppe, n ан 162 16 0 | Reserve fund invested————— . з: 4844 2 5 
Damages recovered ............................................. 106 15 10 2186346 7 B 
mm £22,147 15 5 SrATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
ro codd Quantity generated in В.Т. units eee des 1,859,812 
Dr. abilities. £ s. d. Publie lamp3 e ern 186,058 
London County Council mortgages ........................ 161,440 0 0 Quantity sold Traction ............... esee eee . 081,495 1,546,569 
Sundry creditors on open accounts... 1,575 16 4 Private consumers by meter.. 979,016 
Treasurer—overdrawn balance 4,486 7 5 | Quantity used in works . 172,503 
Balance at credit of net revenue account. А 2,750 16 9 | Total quantity accounted for—— . . 1,719,072 
Quantity mot accounted fol . . 140,740 


£170,051 0 41 Number of public lamps. ...... ... . . . ... mee 145 


601 


THE ELECTRICAL ENGINEER, OCTOBER 24, 1909. 


TUBE BILLS IN PARLIAMENT. 


LONDON UNITED SCHEME WITHDRAWN. 


The House of Commons Committee on Tube Railways 
reassembled at Westminster on Tuesday under the chair- 
manship of Sir Lewis McIver. From the first the proceed- 
ings assumed a sensational character, arising out of the 
unexpected announcement that the London United Electric 
Railways Bill was to be withdrawn. It will be remembered 
that this Bill and the Piccadilly, City, and North-East 
Railways Bill had already been approved by a Select Com- 
mittee of the House of Lords, and late in the last session 
were referred to this committee, whose labours, however, 
were interrupted in August by the adjournment of the 
House. The London United Bill was promoted by Mr. 
Clifton Robinson, backed by Mr. George White, of 
Bristol; and, in conjunction with the Piccadilly and 
City Bill (promoted by Messrs Morgan and Co.), pro- 
vided for a tube railway running from Hammersmith- 
broadway to the City and thence northwards to a point 
beyond the London County Council artisans’ dwellings 
estate near Palmer's Green, and for a cross line north and 
south from the Marble Arch to Clapham Junction vid 
Sloane-street The two schemes were to be carried out 
together, bat, as already stated, the former is not to be 

roceeded with. This announcement, which was made by 
Sir Edward Clarke, K.C., before the committee, revealed 
the fact that a split has occurred between the promoters of 
the two schemes, and that Messrs. Speyer Bros., who are 
the financial sponsors of the rival Yerkes system of under- 
ground railways and tubes, have bought the controlling 
interest in the London United Tramways Company. The 
result is that the line from Hammersmith to Hyde Park- 
corner will not be constructed, and Mr. Yerkes and the 
District Railway are now without a rival in the provision 
of underground electric traction iu this part of London. 
It is almost certain, however, that the scheme for a con- 
tinuous system of electric tube railways between Hammer- 
smith and Palmer's Green, by way of Piccadilly and the 
City, will not be allowed to drop, and the fight for 
supremacy will, in all probibility, be resumed in the Parlia- 
mentary Committee rooms early next year. It is stated 
that the Yerkes-Speyer group will prepare another scheme 
to meet all the requirements of the public, and which will 
be a better one than the proposed joint system, which is 
now no more. Also next session the Central London Rail- 
way will revive their application for a complete circular 
railway by continuing their existing line through Hammer- 
smith, Piccadilly, the Strand, Liverpool-street, and back to 
the Bank. By the withdrawal of the London United Bill, 
therefore, the matter has only been postponed to supply 
food for further controversy in the next session of Parlia- 
ment. The reasous for the break in partnership between 
the promoters of the London United Bill and the promoters 
of the Piccadilly Bill will be gathered from the speech of 
Sir Ed. Clarke before the House of Commons Committee 
on Tuesday. 

Sir Edward Clarke, at the opening of the proceedings, said it 
was right that he should say something as to the position in which 
matters stood, having regard to the instruction which had been passed 
by the House of Commons in regard to these Bills. The terms of the 
instruction were: ''That it be an instruction to the committee to 
take security from the undertakers for the completion of the whole 
scheme of railways comprised in the Bill, either by making the rights 
of the undertakers under the Bills conditional upon the due perform. 
ance of their whole undertaking or otherwise, as the committee may 
think fit. The instruction was capable of two interpretations. One 
was that the Bill of the London United Electric Railways Company 
should not be passed unless the promoters gave securities satisfying 
the committee as to the иш of the whole scheme of railways 

roposed in that Bill and the Bill of the Piccadilly, City, and North-East 
London Railways Company. He had to tell the committee that if that 
were the interpretation which they had placed upon the instruction the 
obligation could not be carried out. The two parties who joined in pro- 
' moting this through scheme of railways from Hammersmith, vie Hyde 
Park-corner and Piccadilly to the City, and so on to the north-east of 
London, had not been, and were not likely to be, able to come to an 
arrangement as to the management of the joint undertaking when the 
scheme was carried out. But the instruction was capable of another 
interpretation—namely, that the undertakers of the London United 
Electric Railways .Bill were to give security for the completion of the 
railways contained in that Bill running from Hammersmith to Hyde 
Park-corner. Since this matter was before the committee in August 


last Mesars. Speyer Bros. had aequired а commanding interest in the 
London United Tramways Company, and they were also interested in 
the Brompton and Piccadilly-cireus Railway, the Bill for which was 
read a third time in the House of Commons on Monday. That railway, 
like the one promoted by the United Electric Railways Company, 
contained a piece of line from Sloane-street to Hyde Park-corner. 
There would be no object in duplicating it and, therefore, the pro- 
moters of the United Electric Railways Bill, if they were going on 
with the Bill now before the committee, would not be able to under- 
take that their project should be carried out to the full extent. They 
would seek for power to abandon the piece of line between Slosne- 
street and Hyde Park-corner. If they were allowed to abandon 
that line, they would make arrangements with the Brompton and 
Piccadilly-circus Railway by which a through route could be obtained. 

Mr. Balfour Browne, K.C., for the Piccadilly Bill, said he did not 
know anything about the changed condition of matters until he came 
into that room. The two sets of promoters were absolutely at one in 
July last. He was then appearing for both companies, and the 
instruction of the House of Commons was perfectly well known to 
both of them at that time. If the promoters of the United Electric 
Railways Bill were not prepared to come under that instruction they 
sheuld have taken action then. Не was appearing for them in July, 
and he believed until that morning that he was going to have the 
honour of opening and not withdrawing their Bill. Messrs. Speyer 
Bros., who were most largely interested in the District Railway, had 
now got a commanding influence in the London United Tramways 
Company, and he, to use a colloquial expression, had been sold.” 
In these circumstances he should ask the committee to allow him an 
opportunity of consulting with his clients before he stated what course 
he should pursue with régard to the Piccadilly and City Bill. 

Sir Edward Clarke then read the correspondence between the two 
sets of promoters which led to the disruption. The principal letter 
was from Mr. White, of the London United scheme, to the solicitor 
for Messrs. Morgan and Co., which fully explained the action 
of the London United promoters. It showed that the main disagree- 
ment between the parties was with regard to the power-house. In 
July the London United promoters suggested that their power-house 
should supply the electrical energy for the whole system, and so 
obviate any further heavy expenditure of capital on the provision of в 
second power station Messrs. Morgans, however, ‘‘absolutely declined 
to discuss proposals on such a basis,” with the result that the negotia- 
tions fell to the ground. Hence the present position of affairs. 

The room was then cleared, and after an interval of half an hour 
counsel and parties were readmitted. 

Sir E. Clarke said that, as a result of what had taken place outside 
the committee-room, he, on behalf of the promoters of the United 
Electric Railways Company, formally withdrew their Bill. 

Mr. Balfour Browne said he was going to proceed with his Bill, 
and would pledge his promoters to come to Parliament next session 
for powers to construct the railway from Hyde Park to Hammersmith 
which had now been dropped by the United Electric Railways 
Company 

A long conversation ensued between the committee and counsel as 
to the bearing of the instruction upon the altered position, and finally, 

Mr. Balfour Browne said he would ask the committee to postpone 
there proceedings, to report to the House what had occurred, and to 
ask for а further instruction which would enable the Piccadilly and 
City Bill to be considered on its merits. He thought the House of 
Commons was strong enough not to allow the public to be “© jockeyed ” 
out of this through scheme of railway communication. 

The Chairman said the difficulty the committee found themselves 
in—and they would be very glad to get over it, having regard to the 
expense already incurred and to the public interest involved -was that 
they were absolutely barred by the instruction of the House of 
Coinmons from proceeding апу further with the Bill as it stood. It 
seemed clear to the committee that the instruction applied to the 
entire scheme, and. in the altered condition of things, it was impos- 
sible for them to give effect to that instruction. The committee, how- 
ever, would adjourn until Thursday (yesterday) for the further con- 
sideration of the subject. 

The committee adjourned. 


In committee on the Piccadilly, City, and N.-E Railway Bill, Sir 
Lewis MoIver on Thursday said the committee were unable to proceed 
with the consideration of this Bill, and found that the preamble was 


not proved. 
— 


APPOINTMENTS VACANT. 


Testing Assistant, Public Health Departmen t, Corporation of 
London, £200 per annum, Nov. 1. See advertisement. 

Various Workmen, Meter-Testing Department, Corporation of 
London, from 4d. to 84d. per hour See advertisement. 

Resident Electrical Engineer, Hastings Corporation, £300 per 
annum, rising by £50 to £500 per annum, Nov. 4. Sec advertise- 
ment. 

General and Traffic Manager, Ilford Urban District Council 
electric tramways, £250 per annum, Oct. 28. See advertisement. 

Manager, Swansea Corporation Telephone Department, £150 per 
annum. See advertisement. 


Cable Estimating Assistant, Glover's, Manchester. See adver- 
tisement. 
Draughtsman, Glover's, Manchester. See advertisement. 


Foreman. Sce advertisement. 
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COMPANIES' MEETINGS AND REPORTS 


BRITISH THOMSON-HOUSTON. 


The ordinary general meeting of the shareholders in the above 
3 was held yesterday afternoon at the offices, 83, Cannon- 
street, E.C., Mr. McArthur, M.P., presiding. 

The report of the directors for the past year stated that the profits, 
after deducting general and technical expenses, discounts, and interest, 
amounted to £60,587. 18. 10d., of which sum £31,275 had been 
applied to various purposes, principally to depreciation of plant 
(£15,189), and depreciation in value of shares and debentures 
(54,852). А sum of £3,878 had been written off goodwill, patents, 
and licenses. The available balance, which, after adding thereto the sum 
of £1,157 brought forward, amounted to £30,469. 16s. 1d., had been 
distributed as follows: £3,650. 15s. 7d. to dividend accrued June 30, 
1902, on £400,000 4 per cent. cumulative preference shares in respect 
of which £300,000 has been called and paid from time to time: 
£20,000 to dividend at the rate of 4 per cent. per annum for 15 months 
on £400,000 ordinary shares fully paid; £35,029. 8s. to reserve, being 
5 per cent. of £60,587. 18s. 10d.; £3,789. 12s. 6d. to profit and 
loss new account. The profit and loss account had been necessarily 
affected by the expenditure on the Rugby works of considerable 
sums, on which it had not yet been possible to earn profits. 
These works had been completed during the year, and other additional 
buildings were 5 completion. he Company were now 
employing at Rugby a considerable number of hands, and a large 
amount of work was in progress. 

The Chairman formally moved the adoption of the report, together 
with the statement of accounts, remarking that the Company had but 
few shareholders, and it was not the custom to make any detailed 
statement on these occasions. 

Mr. J. F. Nauheim seconded the motion, which was carried 
without discussion. 

Messrs. G, Franklin, J. F. Nauheim, E. Thurnauer, and Sir Thomas 
R. Thompson, Bart., were re-elected directors of the Company, and the 
meeting closed. 

At an extraordinary general meeting held immediately afterwards a 
resolution was adopted altering Article 78 of the articles of association 
by the addition of a proviso, that any director duly appointed '' shall 
hold office only until the next following ordinary general meeting of 
the Company, and shall then be eligible for re-election.” 

The proceedings terminated. 


EDMUNDSONS' ELECTRICITY CORPORATION. 


An еа general шеп of this Corporation was held on 
Thursday last week at the offices, Broad Sanctuary-chambers, West- 
minster, to consider resolutions for increasing the capital. 

Мг. F. E. Gripper presided, and, in explaining the reasons for 
adding to the capital, said that their principal business was really 
that of an electric supply company, and they now had 20 central 
stations working in which they had the controlling interest. Addi- 
tions had to be made to the generating machinery, as well as exten- 
sions to the mains, in order to meet the growing demands of customers. 
It was to provide for such extensions that further money was wanted, 
and it would be profitably employed in carrying out such work. 
The policy of the Board was to retain the Company's invest. 
ments in these undertakings until they had been thoroughly 
developed and had reached their full value. Already many of their 
investments could be realised at a considerable profit, but it was 
expected that they would become much more valuable within a com- 
paratively short time. It was not intended to issue more than 
£100,000 of the new capital at present. The balance would be 
retained for issue as and when required. He then moved resolutions 
for increasing the capital to £600,000 by the creation of 40,000 new 
shares of £5 each, and authorising the Board to issue preference or 
ordinary shares, as they might think fit, subject to the condition that 
the aggregate amount in nominal value of tbe whole of the preference 
shares of the Company for the time being should never exceed the 
aggregate amount in nominal value of the ordinary shares issued. 

Mr. W. R. Davies seconded the resolutions, which were carried 
unanimously. 


CUBA SUBMARINE TELEGRAPH. 


Mr. Chas. W. Parish presided over the half-yearly meeting of the 
shareholders in this Company at the offices, Old Broad-street, E.C., 
on Wednesday. 

The Chairman, in moving the adoption of the report, said that the 
traffic receipts for the six months to June 50 last amounted to £12,784, 
as compared with £9,981 during the corresponding period of 1901. 
From the net profits of £8,894 there had been placed to reserve 
account £2,752, the preference dividend absorbed £3,000, and the 
Board recommended а distribution on the ordinary shares at the 
rate of 4 per cent. per annum, free of income tax, leaving 
£4,532 to be carried forward. When he last addressed the 
shareholders, he mentioned that the Board estimated that the cost of 
repairing the Oape Cruz and Santiago cable would not fall far short 
of £6,000 to £7,000. The actual sum had been £5,752. This had 
been met out of the reserve, but they had been able to replace £2,750 
of the amount from the profit of the half-year under review. It was 
of great importance that the reserve should be maintained—it now 
stood at £129,000 —as each year their cables grew older, and the term 
of the Company’s concessions diminished. The sum of £8,174, which 
they were claiming from the United States Government for damage 
done to their cables during the Spanish-American war, was still 


i unsettled. The Company’s legal representative at Havana had been 


instructed to apply for the subsidy due on their coast cables since 
January, 1899, and they trusted that it would be E paid. 
Referring to their recent кш with the West India and Panama 
Telegraph Company, he said they were now adjusting with that com- 
pany the accounts for the past 44 years on the basis of the judgment 
given in this Company's favour, and the next half-yearly avcounts 
would include the amount to be received in connection with the 
settlement. 

Mr. George Keith seconded the motion. 

А short discussion followed, and in reply to questions by Mr, 
Mountesstle, Mr. Aronson, and other shareholders, the Chairman 
said that if they obtained the payment of the subsidy of £2,000 фет 
annum from the Government of Cuba —and they were justly entitled 
to it—the Company should be able to ‘‘ jog along,” though they could 
not expect to enjoy the same measure of prosperity as they had had. 
Moreover, their concessions had now been running for upwards of 
30 out of the full term of 40 years. 

The motion was carried unanimously. 


ELECTROLYTIC ALKALI. 


The report of the directors for the year ended Aug. 31 last, to be 
presented to the meeting in Middlewich on the 30th inst., states that 
the net profit for the year, after expenditure in keeping the plant, 
machinery, and tools in a state of efficiency, allowing for depreciation 
and interest on calls paid in advance, but without providing for 
directors’ remuneration, is £6,420. To this has to be added the 
amount hrought forward fron the last account (£1,242), making an 
available balance of £7,662. The directors propose that this amount 
be applied in paying the cumulative dividend on amonnts called 
up on the preference shares issued to date, calculated from 


the several dates of ent of instalments, to Aug. 31 
last. This will absorb £7,331, and leave £331 to be 
carried forward to the next account. There are now two 


units of plant in operation, and both are working satisfactorily. 
The second unit was, however, only started early in August 
last, so that one unit has practically earned the whole of the 
preference dividend. During the year 100,000 additional shares 
(50,000 of each class) were offered for public subscription, and the 
whole of these were applied for and duly allotted. e preference 
shares were considerably over-subscribed. The process continues to 
work well, and the excellence of the products commands a ready 
market for them. The demand for the Company's make of bleaching 
powder 1s very good, and the present plant is taxed to its utmost 
capacity. The requirements of the Company have necessitated the 
provision of more convenient offices, and these are now in course of 
erection. 


WESTERN TELEGRAPH. 


The report of the directors for the half-year ended June 50 last, to 
be submitted to the meeting on the 29th inst , states that the revenue 
for this period amounted to £213,259, and the working expenses to 
£82,468. After providing £12,677 for debenture interest and sinking 
fund end £4,120 for income tax, there remains a balance of £113,994. 
To this is added the sum of £5,531 brought forward from Dec. 31 last, 
making a total of £119,525. А quarterly interim dividend amounting 
to £31,189 has been paid, £30,000 trnsferred to the general reserve 
fund, and £2,000 to the maintenance ships’ reserve fund. The 
directors now recommend the declaration of a final dividend of 3s. per 
share, making, with tho interim dividends, a total dividend of 6 per 
cent. for the year, and also the payment of a bonus of 2s. per share, 
which together will amount to £51,982, leaving a balance of £4,353 to 
be carried forward. 


MONTE VIDEO TELEPHONE. 


rt of the directors for the year ended July 31 last, to be 
at the meeting on the 30th inst., shows a net profit of 
£11,142, after providing for all working expenses in Monte Video 
and London. To this amount should be added the sum of £1,064 
brought forward from last year, leaving an available balance of 
£12,206. From this sum the directors propose to transfer £5,000 to 
reserve fund, and they recommend that, after payment of the fall 
dividend at the rate of 5 per cent. per annum upon the preference 
shares, a dividend at the rate of 24 per cent. per annum be paid upon 
the ordinary shares and that the balance of £1,064 be carried forward. 


The re 
presente 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Bristol .—The Electrical Committee invite tendera for arc cables. 
Tenders by Nov. 14. See advertisement. 

Swindon.—The Corporation invite tenders for direct-current 
electricity meters. Tenders by Oct. 29. See advertisement. 

Aston Manor.—The Urban District Council invite tenders for 
eondensers for their electricity generating station. Tenders by Oct. 31. 
See advertisement. | 

Burton-upon-Trent.-—The Corporation invite tenders for the 
overhead equipment of their tramway lines, etc. Tenders by Nov. 5. 
See advertisement. 

Batley.—The Corporation invite tenders for the supply, delivery, 
and erection, at the electricity works, of one re-cooling tower and 
tank. Tenders by Oct. 28. See advertisement. 
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Tientsin (China).—Mr. А. W. Harvey Pellingham, secre 
the British Colony at Tientsin, China, invite tenders for installation 
and working of electricity works. Tenders by Nov. 30. 


Chester.—The Corporation invite tenders for the supply of open- 
arc lamps. Particulars may be obtained from Mr. F. Thursfield, 


o чиа engineer, Electric Light Station, Chester. Tenders hy 


Sunderland.—The Corporation invite tenders for one steam-driven 
three-phase generator, motor-generators, and static transformers, and 
See 


high and low tension switchboards. 
advertisement. 


Mansfield. —The 
wiring of the town hall premises. 
from Mr. E. Holcombe 
and after 20th inst. Tenders by 5 p.m. on 31st inst. 


Tenders by Nov. 28. 


London, 8. W.—The London County Council invite tenders for the 
oods and electrical 


supply for one year from Jan. 1 of engineers“ 
fittings. Particulars may be obtained from the Clerk of the Council 
(Stores Branch), 19, Charing Cross-road, W.C. Tenders by 10 a.m. 
on 27th inst. 


Dum 
crder under the Electric Lighting Acts, is prepared to consider pro- 


5 by electric companies either for the supply of electricity for the 
See 


urgh or for the taking over and carrying out of the order. 
advertisement. 


Leyton (Essex).—The School Board invite tendeis for the electric 


lighting, in situ concrete paving, and heating apparatus required at 


the Farmer-road Schools, Leyton, E., now in course of erection. 
Specification, etc., can be obtained on applieation to Mr. William 
Jacques, A. R. I. B. A, 2, Fen-court, Fenchurch-street, E. C. Tenders 
by 6.30 p.m. on Nov. 3. 


Shanghai.— Messrs. Preece and Cardew are authorised to receive 
tenders for the supply and delivery с.і. Ё. of two 500- kw. steam alter- 
nators (the engines to be enclosed double-acting type and alternators 
to have stationary armatures, pressure 2,100 volts, periodicity 100), 
switchboards, and two condensers and circulating water pumps. 
Tenders by Oct. 50. See advertisement. 


Newoastle-upon-Tyne. —The Tramways Committee invite tenders 


for the supply and erection complete of a new triple-expension direct- 
coupled engine, of 3,000 h.p., at the power station, Newcastle-upon- 


Tyne. Specification, etc., may be obtained from the general manager 
ol M. I. E. E., Manors Power 


and engineer, Mr. A. E. Le Rossi 
Station, Newcastle-upon-Tyne. Tenders by Nov. 8. 


Dumfries (Scotland). — The Town Council invite tenders from 
companies as follows - viz.: (1) for the burgh's electric light pro- 
visional order, and alternately (2) for light and traction combined; 
(5) for a supply of electricity to drive the cars, if the Council resolve to 
conduct the traction; (4) if the Council construct the works, tenders 
for a lease of each. Tenders by Dec. 1. See advertisement. 


St. Petersburg. — The St. Petersburg Town Council invite 


tenders for the reconstruction of the three town tramway lines, 
hitherto by horse traction, with electrical power, and the construction 
of an electric station. The terms of the tender, also the application 
forms with particulars, will be sent free at once either by post or wire. 
Tenders by Nov. 1 (14), 1902. Applications should be addressed 
Town Council, St. Petersburg, Russia. 


London.—The County Council invite tenders for the supply and 
delivery of one 50-ton electric power overhead travelling crane, with 
auxiliary two-ton hoist, and for the crection of the same in the 
Councils electricity generating station at Greenwich. Delivery and 
erection of this plant at Greenwich is required as soon as the buildings 
are ready to receive it, which, it is anticipated, will be within about 
15 months. Specification, etc., may be obtained from the County 
Hall, Spring-gardens, S. W. Tenders by Nov. 18. 


Glasgow.—The Corporation invite tenders for the construction, 
supply, and erection, under one contract, of the whole of the 
machinery and accessories required for the mechanical ер of 
the machinery buildings at the Dalmuir outfall works. Amongst the 
more items are: four Lancashire boilers, centrifugal pumping engines, 
screening and elevating machinery, penstocks, valves, electrical gene- 
rators for lighting and power, electric motors, auxiliary pumps, steam 
апа water pipe connections, lime-mixers, and other sewage treatihent 
plant, 9 water-tank, etc. Specifications, etc , may be had on 
application at the Office of Public Works, City Chambers, 64, 
Cochrane-street, Glasgow. Tenders by Oct. 28. | 


Shanghai.—The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity— 
as bows: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the goneral meeting of land- 
owners, fuers, etc., held on May 2, are now propared to receive 
proposals for the lighting of the concessions by electricity, such 

oposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
4. I. C. E., secretary and engineer. Note. — It is understood that no 
details or specification will be furnished. 


London.—The County Council invite teuders for the roadwork and 
platelaying required for the reconstruction on the conduit system for 
electrical traction of the tramways (a) from the Elephant and Castle, 
via New end Old Kent Roads, to East Greenwich, and (b) from the 
Elephant and Castle, via Walworth-road, Camberwell Green, Church- 
street, Peckham-road, and Queen’s-road, to New Cross-gate. The 
vontrastor will be required to use the track rails and fastenings, the 


tary of 


Corporation invite tenders for electric light 
Specification, stc., may be obtained 
ewlett, at the Electric Lighting Station, on 


N.B.—The Council having obtained a provisional 


slot rails and conductor tees, which will be furnished by the Council 
under another contract; but all the remaining metal work and other 
materials, and all the special work at junctions, aie cross-overs, 
car-shed entrances, etc., beyond the track and slot rails and the con- 
ductor tees, will be included in this contract. Specifizations, etc., can 
be obtained from the Engineer’s Department, County Hall, Spring- 
gardens, S.W. Tenders by Nov. 18. 

Madrid. — The Directorate-General of Posts and Telegraphs, 
Calle de Caretas 10, Madrid, as well as in the offices of the civil 
iovernments of the provinces of Barcelona, Cordoba, Valladolid, and 
Zaragoza require tenders by Oct 28, which will be opened five days 
afterwards in the Directorate-General of Posts апа Telegraphs, 
Madrid, for the supply of 35 tons of galvanised iron wire four milli- 
metres in diameter, 10 tons of galvanised iron wire three millimetres in 
diameter, three tons of copper wire two millimetres in diameter, four 
tons of copper wire }§ of a millimetre in diameter, and four tons of 
copper wire 13 of a millimetre in diameter, for the telegraph and 
telephone lines of the State, at the upset prices of 570 tas, or 
about £17, per ton for iron wire, and Б 890 pesetas, or about £86, 
per ton for copper wire. A provisional deposit of 5 per cent. of the 
с of the contract at the upset prices is required to qualify any 
tender. 
been received through the Foreign Office from his Majesty's Embassy 
in Madrid, and, together with the particulars of the requirements 
which the wire must fulfil, may be seen by those interested on 
application to the Commercial Intelligence Branch of the Board of 

rade, 50, Parliament-street, London, S. W., ор any day between the 
hours of 10 a.m. and 5 p.m. 


RESULTS OF TENDERS. 


Aylesbury.—The Urban District Council have received only one 
tender for electric lighting. 


Gravesend.—The Town Council have accepted the tender of 
Gardner and Co., for the lighting of the market by electricity, at £396. 


Hackney.- -Additional contracts have been agreed to as follows: 
Marryatt and Place, wiring, £96. 8s. 9a. ; Aiton and Co., pipework, 
£306 ; Johnson and Phillips, are lamps, £418. 


Southampton.—The Corporation have accepted the following 
tender for tho supply of 110 tons of rolled-steel rails and the fishplates 
therefor: Walter Scott, Limited, Leeds Steelworks, rails £8 per ton, 
fishplates £9. 10s. 


London County Counctl. —The County Council have accepted the 
tender of the Electric Construction Company for the supply and 
delivery at the electric meter-testing station on the Victoria-embank- 
ment of an alternator and motor, at £370. The tenders received for 
the supply of two electric car traversers for the Council tramways have 
heen referred to the Highways Committee. 


Swindon.—The Town Council have accepted the following 
tenders: British Thomson-Houston Company, Rugby, testing instru- 
ments, etc., £111; R. J. Nicholson and do., Manchester, station 
lighting, £232 ; B. Thomas, one complete lighting switchboard, with 
all instruments and accessories, £929. 10s. The tenders of Howell 
and Co., Swindon, E. G. Goodridge, Swindon, and C. O. McCarthy, 
Manchester, were all accepted for wiring of consumers’ premises. 


BUSINESS NOTES. 


TRACTION. 


Huddersfield. —The proposal to extend the tramways to Newsome 
has fallen through. | 

Egham. —The scheme for a light railway from Staines to Egham is 
being considered by the Rural District Couneil. | | 

Stockport.—The Tramways Committee have decided to issue 
weekly work men's tickets on the Reddish route. 

Renfrew.—The tramways to this place have been completed, but 
alterations to the telegraph poles have to be made before the service 
can be opened. 

Rochdale.—Since the opening of the Corporation electric tramways 
the cars have run 46,511 miles, the average receipts amounting to 
144d. per mile. 

Woodbridge.—The Rural District Council are d rus some of 
the level crossings proposed in the Woodbridge-to-Bawdsey light 
railway scheme. 

Sheffield.—A further revision of the fares on the tramways is 
recommended by the committee. It is proposed to introduce a penny 
fare on all sections. 

Appointment.—Mr. Andrew Daggett, in the tramway department 
at Leeds, is recommended for the appointment of superintendent at а 
salary of £200 a year. 

Dnnmdeo. —The Tramways Committee have decided only to run the 
electric cars on the Constitution-road route as far as Moncur-crescent, 
as originally proposed. . ii 

Paisley.—Mr. Murphy is negotiating for the purchase of the horse 
tramways here, and his plans are almost ready for submission to the 
local authority for approval. 

Ossett.—A motion to rescind a resolution of the Town Council 
appointing a sub-committee to consider the tramway question was 
defeated at the last meeting. 

Stockton Heath.—An agreement has been come to between the 
Parish Council and the Warrington Corporation with regard to the 
light railway echeme for this place. 


РА 


А translation of the general conditions of the contract has . 
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‘Letvistiam.—The Borough Council will receive a deputation from 
the local committee who are pressing forward the matter of the New 
Cross, Brockley, and Sydenham tramways on Friday evening next. 


 Hampton.—The District Council have decided to enter into an 
agreement with the London United Tramways Company as to the 
construction of electric tramways in tho area under their jurisdiction. 

Gildersome.—The promotion of a line of light railways to this 
place by the British Electric Traction Company has been postponed 
until the company have secured running powers within the Leeds 
boundary. 


Chatham.—The light railway company have received an inlluen- 
tially sigued petition from Rainham asking the company to extend 
their system from Jezreel's temple at the top of Chatham Hill to 
Rainham. 


Aberdeen. Last Sunday the winter arrangements for the running 
of the tramway cars at Aberdeen came into operation, when there was 
a stoppage in the traffic between the hours of one and three o’clock in 
the afternoon. 

Wellngborough.—The British Electric Traction Company have 
informed the Urban District Council that the construction of the 
Wellingborough tramroads is being dealt with by a committee 
appointed to carry out the scheme. 


Personal —Mr. C. 8. Drummond has resigned his seat on the 
Board of the British Electric Traction Company owing, it is said, 
to his having accepted the chairmanship of two American conipanies, 
necessitating his frequent absence from England: 


Donocaster.—'he Tramways Committee have placed orders for 
small clocks to be fitted in the tramears. The Wheatley Urban 
District Council have approved the extension of the tramways along 
Beckitt-road, and promised their support thereto. 


Bath.—The Town Council have taken exception to the proposal to 
lay double lines in Broad-street and along Bladud-buildings, and have 
resolved not to approve it unless the company pave the whole of the 
tramway area in Broad-street with prismatic oak cubes. 


Farsley.— Аз з result of an interview between the Farsley Council 
and the Bradford Tramways Committee, the committee have fixed the 
fare between Bradford and Stanningley on all cars either way before 
8 a.m. at Id., the fares during the RE to remain as heretofore. 


Lanarkshire.—The tramwa сони who are constructing electric 
tramways from Wishaw to Motherwell, Hamilton, and Blantyre, have 
intimated their intention of applying for a provisional order to 
construct additional lines to Larkhall and surrounding districts. 


Hindley.—The question of the purchase of the tramways was fully 
considered at the last meeting of the Council, and it was resolved that 
all necessary and requisite steps be taken to complete the purchase of 
the tramways from the Wigan Corporation as cul; as convenient. 


Haslingden.— The Corporation are in communication with 
Rawtenstall as to the proposals of the Rawtenstall Corporation with 
reg ird to running powers in the event of their purchasing the portion 
of the tramways within their borough from the Queen to Lockgate. 


Ayr. — The extension of the car-shed is to be proceeded with. The 
cars are to be fitted with Messrs. Edmunston and Burtom's E. P. U. 
earth indicator as a means of preventing accident, the cost being £2 
per car. The salary of the tramway manager hus been increased 
by £50. 

Tramway Competition.—In consequence of the competition of 
the electrie tramways in the locelity, the Midland Railway Company 
are following the example of the Lanes. and Yorks Railway of reducing 
the season-ticket rates on their lines hotween Manchester, Withington, 
and Didsbury. 


Jarrow.—The erection of the offices and car-sheds to be built on a 
site adjoining the electric power station will shortly be taken in hand, 
and there is every prospect that a start will be made in the near 


future to lay the lines for the electric tram service between Jarrow and 
South Shields. 


Goole and Marshland Light Ratlway.—This railway, and also 
that of the Isle of Axholme line, which will terminate at Haxey, has 
become the joint property of the North-Eastern and Lancashire and 
Yorkshire Railways under an Act obtained last session. The purchase 
price was £75,000. 

Johnstown. —Messrs. Dick, Kerr, and Co. have made splendid 
progress with the laying of the tramways in this district, having now 
reached Johnstown. Theerection of the new sheds is also proceeding 
rapidly, and it is expected that the same will be completed in course 
of another month. 

Bournemouth.—The Corporation are trying to come to some 
arrangement to take over the Poole and district electric traction 
undertaking. Thecars on the Holdenhurst-road route of the Corporation 
tramways commenced running on Thursday, which allows of a through 
ride to Pokesdown. 

Isle of Man.—The shareholders of the Isle of Man Tramways and 
Electric Power Company, Limited (in liquidation), are being offered a 

referential allotment in the debenture stock of the Manx Electiic 

ilway Company, Limited. 
offer is one of doubtful value. 

Aston. —Sir Frederick Braniwell has held an arbitration in London 
to decide the price t: be paid by the Aston District Council to the 
Birmingham and Aston Tramways Conipany for the taking over of the 
company's undertaking, partly under the Tramways Act and partly 
under agreement. The company’s claim is for £80,000. 

Tramways in Kent.—In connection with the proposed electric 
tramway lines connecting Maidstone with Chatham and Chatham 
with Gravesend, there is now a suggestion of linking up the Gravesend, 
Dartford, and Boxley systems, and if these connections are accomplished 
the through route to lendon will be practically complete. 


In the view of the Financial News the 


Жаз Preston.—The representative of the British Electric Traction 
Company in the district has had an interview with the Rural District 
Council as to the proposal for a line of tramways between Worthing 
and Littlehampton. Before coming to а decision the Council have 
referred the matter to the Highways Committee for consideration. 


Cardiff. —The Parliamentary Committee have decided to apply for 
a provisional order, to include, in addition to the extensions already 
decided upon, а line from Windsor-road through Sanquhar-street to 
Ordell-street, and one from the Heath Hotel to Talygarn-street, the 
latter two to be subject to the consent of the Tramway Committee. 


Brighton.—The Town Council have decided to apply for parlia- 
mentary powers to further extend the Corporation electric tramways 
by making a linc from Seven Dials down Vernon-terrace and Mont- 

lier-road to the sea, thereby connecting the northern part of the 

rough and the central railway station with the front to the west of 
the West Pier. 


Linooln.—The proposed purchase of the tramway undertaking by 
the Lincoln Corporation was discussed at the Bracebridge Urban 
Council meeting on Tuesday. The sub-committee are considcring the 
advisability of giving the tramways company notice, calling upon 
them to sell so much of their undertaking as is in Bracebridge in the 
game way as in the case of Lincoln. 

Flamborough-Bridlington Light Rafiway.—The statement is 
made that the Flamborough-to-Bridlington light railway scheme will 
not now he proceeded with, and that a further extension of the 1897 
order will not be applied for, although the promoters had given notice 
of their intention to make such an application. The Town Council 
have opposed the scheme from the beginning. 

Yarmouth.—An interesting report has been presented to the 
Tramways Committee, showing the statement cf accounts for three 
months ending Sept. 18. The profits in this period have amounted to 
£2,125. The committee have considered the ас of extensions, 
and their recommendations in the matter will be submitted to the 
Council at a meeting to be specially convened. 


Private Bills.—In the House of Commons on Thursday last week 
the following Bills were considered and ordered for third reading: the 
Baker-street and Waterloo Railway, the Brompton and Piccadilly- 
circus Railway (New Lines, etc.), the Charing Cross, Euston, and 
Hampstead Railway, and the North. West London Railway Bills. The 
Edgware and Hanipstead Railway Bill was read a third time. 


Torquay.—The Town Council in committee on Friday had the 
tramway question again under consideration. The routes to be 
followed were agreed to, and a further discussion took place as to 
whether it would not be more advisable to have the advice of an 
expert on the whole of the proposed routes. The selection of the 
professional adviser was delegated to the Mayor and Mayor-elect. 


Blackburn.—During the week ending Oct. 10 the passengers 
carried on the Corporation tramways numbered 134,526, and the 
receipts amounted to £760, as compared with 123,941 passengers and 
£690 receipts in the corresponding period last year—an increase of 
10,385 passengers and £70 receipts. For the 199 days’ running in 
each year, the receipts were £24,280 in 1902 and £20,759 in 1901, 
being an increase of £5,621. 


Belgium.—The Belgian Government are reported to be seriously 
prosecuting the scheme for an electric railway between Brussels and 
Antwerp. А Brussels message states that all the contracts have been 
concluded, and work is to begin on Nov. 15. The inauguration is to 
take place next July. Twenty minutes is to he the time allowance 
for the distance of 24 miles, which at present requires 50 minutes, and 
there is to be a reduction of two-thirds on the present travelling rates. 


Friern Barnet. —In reply to an enquiry at the last meeting of the 
Urban District Council regarding the proposed light railways, the 
Clerk said that as regards the "Tottenham aud Wood Green line, 
tenders for the construction of the line had been received by the 
County Council, and would be оиса with. With respect to 
the proposed line past the Orange Trec, tenders for the work had 
been invited, but the time for the receiving of tenders had not yet 
expired, 

Salford.—A provisional agreement between the Salford Corpora. 
tion and the Whitefield District Council has been arrived at with 
regard to the tramway traffic in the Whitefield district. The Salford 
Corporation have already commenced the work in connection with the 
Prestwich tramways, and when that is completed they will turn their 
attention to Whitefield. It is said that Salford will then approach 
Radcliffe and Bury with a view to effecting а similar arrangement in 
those districts. 


Bradford.—The extension of the Allerton branch of the city 
tramways has now been coinpleted, and the first car was rum over the 
new section of line on Friday. The extension is about threequarters 
of a mile in length, beginning at the point which has hitherto been 
the terminus, passing through the village of Allerton, and ending at a 

int just beyond the end of Hill Top-lane. All that is now required 

efore the line is opened for traffic is the inspection on behalf of the 
Board of Trade. 


Paddington. - Subject to approval of the plans, especially as to 
road widenings and to the exaction of no local contribution, a special 
committee of the Borough Council recommend the latter to assent to 
the London County Council’s projected surface tramway from the 
Marble Arch along Edgware-road to Cricklewood. At the seme time 
the committer object to the tramway being brought within 100 yards 
of the Marble Arch end of Edgware-road, as the traffic at this point 
is already very congested. 

Swansea. —À special meeting of the Electric Lighting and Tram- 
ways Committee has decided to give notice to the tramway company 
to acquire certain portions of their undertaking. Some disoussion 
took place upon an offer by the Dolter Surface-Contact Company to 
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convey the members of the Council to Paris, and pay their hotel bill, 
for the purposes of an inspection of the system in operation there. It 


was, however, agreed that only three or four members should go to 


Paris, and that at the expense of the Corporation. 


Cosham. —A very successful trial trip of the Cosham and Waterloo- 
ville light railway took place a few days ago, and as a result the 
directors of the company have ordered the immediate extension of the 
line to Horndeen, while the section already completed will be open 
for traffic in about e fortnight. Further developments are already in 
the air, and the directors have resolved to relay the Gosport tramways 
for eleotrio traction, and to promote a Bill in Parliament for the 
extension of the line as an electric light railway to Fareham. 


Italian Electrio Railways.—A dispatch from Rome dated Oct. 18 
states that Signor Valenzano, the Italian Minister of Railways, has 
inspected the Vatellina electric railway, which was recently opened for 
traffic. At the end of the inspection the Minister declared that as 
the difficult technical problem had been perfectly solved, he would 
readily grant the additional permits needed to complete the line as 
far as Milan. The Minister further declared that the electrification. 
d the entire Italian railway system was the programme of the near 

ture. 

Blackwall.—The London County Council have announeed their 
intention to seek powers.in the next session of Parliament for the 
construction of а tramway from the Council's tramways in Trafalgar- 
road, Greenwich, гіх Blackwall-lane and Blackwall Tunnel, to the 
Council's (Northern) tramways in East India Dock-road. The Green- 
wich Borough Council have been asked for their consent to the con- 
struction of so much of the tramway as would be within their 
jurisdiction. The matter has been referred to the General Purposes 
Committee. 

South Lanoashire.—The first completed length of the South 
Lancashire electrical tramways connecting Leigh with Bolton was 
opened for public use on Monday. The system, when finished, will 
include more than 100 miles of tramways linking up Manchester, 
Liverpool, Wigan, Accrington, Bolton, St. Helens, Leigh, and other 
important cities aud towns. The Atherton, Tyldesley, and Hindley 
routes are now completed, while the Liverpool and St. Helens branch 
was opened a few weeks since. Excellent progress is being made with 
the other lengths. 

Altrincham.—A scheme is being promoted by the British Electric 
Traction Company for providing a system of tramways for the district, 
comprising Altrincham, Sale, and Northenden. Public feeling in the 
district is distinctly favourable to it, but the urban district councils 
are not giving it а whole-hearted support. The Altrincham District 
Council, who represent the most considerable urban population, have 
given a pledge that before committing themselves to tinal action the 
ratepayers shall be consulted, and have approved generally a tramway 
scheme from Stretford to Altrincham. 


Kensington.— At their last meeting the Borough Council received 
a letter from the London County Council stating that they had 
resolved to seek parliamentary powers next session for the construc- 
tion of a tramway from Shepherd’s Bush-road via Richmond-road, 
Holland-park-avenue, High-street, Notting Hill, and Bayswater, toa 
pone near the Marble Arch, and enquiring whether the Council would 

e prepared to give their consent to the construction of that portion 
of the proposed line which would come within their jurisdiction. A 
reference to the Law and Works Committee was agreed to. 

Additional Traffic Returns.—Anglo-Argentine, £99 decrease; 
Barcelona Ensanche y Gracia, £27 increase ; Barcelona, £324 increase ; 
Brisbane, £459 increase (month of September, £9,757, increase £994) ; 
Buenos Ayres and Belgrano Electric, £131 increase (month of Sep- 
tember, £12,476, decrease £150) ; Calcutta, £183 increase ; Cape Town 
(month of August). receipts £15,450, expenditure £7,801; Isle of 
Thanet Electric, £20 decrease; Mexico Electric (month of July), 
receipts £20,300, expenditure £12,600 ; Perth Electric, £127 increase; 
Port Elizabeth (month of August), receipts £4,014, expenditure £1,979. 

Barrowford.—At the monthly meeting of the Urban District 
Council а lengthy report was submitted with respect to the negotia- 
tions between the sub-committee of the Nelson Corporation and the 
Barrowford Council as to tbe joint working of the light railway 
between Barrowford and Nelson. The Nelson Corporation desired 
each authority to make its own length of tramways, and asked that 
they should take out of the receipts from the trams a fixed price for 
electricity supplied, and also a fixed sum for providing the car-shed 
and cars. The report was adopted and the opinion expressed that 
some agreement should be come to with Nelson. 

Lanocaster.—A Lancaster correspondent states that some satisfac- 
tion has been expreseed that the Lancaster Corporation withstood the 
offer of the British Electric Traction Company to buy out the 
Lancaster and District Tramway Company at par value if the consent 
of the Corporation could be obtained. It was reported at the meeting 
of the Town Council on Wednesday that valuers had been appointed 
to inspect the line to Morecambe, and report to the Corporation with 
the view of purchase. The electric trams in the borough are almost 
ready for running. Halfpenny stages will be adopted to Scotforth 
and Williamson Park. The delay in the installation of the scheme 
has been due to the construction of а new power station. 

Camberwell.— In consequence of the inconvenience and loss which 
will be occasioned to shopkeepers and others in the main roads, unless 
the work of reconstructing the tramways for electrical traction in this 
district be rapidly proceeded with, the Borough Council have requested 
the London County Council to eh two relays of workmen in the 
borough during the time that the lines are under construction, In 
connection with the proposed tramway along Denmark-hill, Champion- 
park, Grove-lane, Dog Kennel-hill, Grove-vale, and Lordship-lane, 
there are street widenings and improvements to be carried out involv 
ing a total estimated cost of £114,950, and of this amount the 
Borough Council are going to contribute а sum not exceeding £34,000. 


: m -—A special meeting of the City Council has been called 
for Nov. 19 to consider a proposal to lay a partly single and рагу 
double line of tramways in continuation of the existing line in Lodge- 
Jane north of Croxteth-road, passing along Lodge-lane as a single line, 
and continuing as a double line through Sefton Park gates and along 
the trotting track on the west side of Aigburth-drive, thence passing 
‘through the park gates at Aigburth-road, and terminating by a junc- 
tion with the existing lines in Aigburth-road. The length of this 
с would be about 1 mile 200 yards of double and 170 yards of 

ingle line, or an equivalent of 2 miles 570 yards of single line. The 
Corporation have. abandoned their decision to apply for powers to 
construct tramways between Lodge-lane and Aigburth-road. 


Dewsbury. — In certain quarters the tramway proposals for 
establishing communication with the outlying districts are receiving a 
‘hearty welcome. The Tradesmen's Association at their last meeting 
adopted this resolution: That the association is strongly in favour 
of electric trams running between Dewsbury and Ossett, and trusts 
‘the Town Council will use their utmost influence to obtain such 
92 0 The British Electric Traction Company are the promoters 
of the scheme, The lines in the town are progressing rapidly, and 
ithe first section will shortly be ready for opening. The company, 
«however, have not yet been able to come to an agreement with the 
'Corporation for tlie supply of power for the cars. The matter will be 
idiscussed at а conference between the parties, which is to be held soon. 


; South Shields. —À communication has beer, received by the South 
‘Shields Corporation from the British Electric Traction Company in 
relation to the tramways scheme in response to an invitation by the 
Council, who desire to have the company’s proposals before them 
‘prior to the meeting between the two parties. The company suggest 
in their letter that the negotiations should be entered into upon the 
‘following basis: (1) that the Corporation lay down the lines ; (2) the 
company to pay interest and redemption on the capital outlay ; (3) 
.the company to contribute towards the cost of such street improve- 
ment as may he found necessary ; (4) the company to transfer to the 
‘Corporation that portion of the Jarrow and Shields light railway 
which is in the borough of South Shields, and receive in return а 
27 years’ lease. 

Portsmouth. —The accounts of the working of the tramways during 
the past year show a loss of £5 205, which makes a total loss of 
£6,146 since the tramways were operated by the Corporation. It 
must be remembered, however, that the period under review includes 
the time when the lines were being relaid, aud the electric cars were 
not running until the summer season was well advanced. The capital 
expended to date amounts to £493,198. This expenditure includes 
£175,000 for the tramways company, £195,000 for the now lines, 
£20,000 for the overhead work, £30,000 for the cars, and £355,000 for 
the power station. The receipts from the working of the trams were 
£50,643. 13s. 10d., and the expenses £29,871. 78. 6d., which leaves a 
surplus of £20,772. 6s. 4d. This, of course, has been swallowed up, 
with more besides, by the sinking fund and allied charges. 


Harrogate —At this week's meeting of the Town Council it was 
moved that the resolution of the Tramways Committee which was 
confirmed at the meeting of the Council on Aug. 11 last—viz , ‘‘ That 
this committee deem it expedient that the Council should next session 
seek powers by a Bill in Parliament empowering them to provide 
electric tramways in and for the distiict of Harrogate "—hbo altered 
to read as follows: That the Council seek powers by Bill in Parlia- 
ment empowering them to provide tramways or other means of loco- 
motion in and for the district of Harrogate." The mover contended 
that in passing this resolution they would be protecting themselves. 
He thought they were able to keep out the British Electric Traction 
Company. He said they did not want trams in Harrogate, which 
would he of no good to the town. Some discussion followed, and the 
resolution was carried almost unanimously. 


Tramway Extensions in Surrey.—The Earl of Jersey, Colonel 
Boughey, and Mr. Henry Allen Steward, Light Railway Commis- 
sioners, with Viscount Emlyn as secretary, sat at Slough on Wednesday 
to consider the expediency of granting the application of the London 
United Tramways Company to extend their system from Hounslow 
along the Great Bath road to Colinbrook and Slough. The application 
was opposed by various landowners in the district and by the Great 
Western Railway Company. Mr. Clifton Robinson, engineer to the 
London United Tramways Company, and other witnesses gave evidence 
as to the need of the trams, but counsel for the opposition submitted 
that they would compete with the Great Western Railway. The 
Commissioners retired to consider the point, and on their return the 
Earl of Jersey announced they had come to the conclusion that there 
was competition, and that, therefore, the promoters musi apply to 
Parliament. The application was refused. 


Lancing.—The Parish Council have for some considerable time 
been in treaty with the British Electric Traction Company with refer- 
ence to the construction of electric tramways in their district, and 
have practically agreed to the company’s proposals. At their last 
meeting, however, the Council received a letter from the Corporation 
of Worthing stating that that body hoped shortly to be in a position 
to make the Parish Council acquainted with the details of their scheme 
for electric trams, and expressing the hope that the Council would 
consider it advisable not to commit themselves to any other scheme 
in the meantime. A member pointed out that they had already com- 
mitted themselves to the proposals of the British Electric Traction 
Company, while another remarked that Worthing had hesitated so 
long that they had virtually aczepted the offers of the British Electric 
Traction Company. Even now Worthing did not give them any 
details. It was decided that the letter sbould lie on the table. 


Lowestoft.—The report of the electric traction inspection depu- 
tation, which has visited various towns in the Midlands and the North, 
was presented at the last meeting of the Town Council. The depu- 
tation recommended that unless the Corporation prefer to incur the 
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extra expense of the surface-contact system, the overhead trolley 
tem be adhered to at Lowestoft. The committee recommended 

e adoption of the report of the deputation, with the addition 
that 12 double-deck single-track and six single-deck double-truck 
cars be ordered. The engineer was instructed to begin the 
construction of the tramway at Pakefield, then go to the north 
end of the town and afterwards to Denmark-road. The matter 
of obtaining the powers of the East Anglian Light Railways Com- 
any to construct a light railway to Kessingland was considered, 
and the committee recommended that an offer of £500 be made to 
Mr. Albright for the purchase of the company’s powers. The report 
was adopted. 

Halifax.—On ie the eleventh section of the Corporation elec- 
tric tramway system, that to Sowerby Bridge, was opened for traffic. 
The fare is 2d., compared with the railway fare of 34d., and has the 
additional advantage that people are conveyed into the heart of the 
town both at Halifax and Sowerby Bridge. The line, which has been 
constructed on a private road through Pye Nest Park, with the terminus 
in the centre of Wharf-street, was submitted to the Board of Trade 
inspection five weeks ago, but Major Druitt deferred his sanction to 
the running of the cars until certain works were carried out. On these 
conditions being complied with Major Druitt аде а further inspection 
on Thursday morning, being accompanied by various tramway officials. 
He sanctioned the use of the up line—the one on the right-hand side 
going towards Sowerby Bridge. The down line cannot yet be used 

cause a large retaining wall which the Sowerby Bridge District 
Council are erecting from the Bolton-brow Board school to the borough 
boundary has not been completed. Until the wall mentioned is 
finished only а 40 minutes' service can be given. 

Railway Eleotrification.—The directors of the Lancashire and 
Yorkshire Railway Company on Wednesday decided to introduce elec- 
tricity as the motive power on their Liverpool and Southport line, 
which is about 184 miles long, and which serves a long string of 
seaside residential districts, including Ainsdale, Freshfield, Formby, 
Hightown Hall-road, Blundell Sands, Waterloo, Seaforth, and Lither- 
land. All the detail plans for this work have received careful con- 
sideration during the past 12 months, and various experiments which 
have been tried at the company’s Horwich works have enabled the 
directors to arrive at decisions upon important points of operation. 
The work will be put in hand at once. It is anticipated that if the 
contractors, who have already been selected to manufacture such por- 
tions of the plant as the railway company will not construct at their 
own works, can deliver early enough, the electric trains will be running 
in about nine months. If this is done, the Liverpool and Southport 
line will be the first main-line railway to be converted to electric 
traction in this country. The system adopted is the third-rail, aud 
the scheme provides for the erection of а central generating station, 
for the construction of which arrangements have already been made. 


Rowley.—The General Purposes Committee reported to the last 
meeting of the District Council that in view of the application about 
to be made by their Council, jointly with the Quarry Bank and 
Brierley Hill District Councils, for the construction of light railways 
from Cradley Heath to Brierley Hill, they deemed it expedie»t for 
the Council to apply on their own account for powers to make tram- 
ways from Halesowen-road, Old Hill, to the lesowen boundary, 
from Blackheath through Rowley to the boundary of the borough of 
Dudley, and from Blackheath to the boundary of Halesowen at Gorsty 
Hil. They recommended that application be made to the Light 
Railway Commissioners for the order for the joint railway from 
Cradley Heath to Brierley Hill, to include the above-named railways, 

roposed to be constructed by Rowley District Council, the latter 
bearing a proportion of the costs of obtaining the order. The report 
was adopted, and it was decided to seal the agreement with the Quarry 
Bank and Brierley Hill Councils with reference to the construction of 
the joint railway. The necessary steps are being taken in connection 
with the reconstruction of the tramway at Tividale by the Birmingham 
and Midland Tramway Company. e Midland Electric Oorporation 
are prepared to supply electricity from their station at Old Hill. 

Harrow.—An enquiry was opened by the Light Railway Com- 
missioners at Harrow on Wednesday into an application made by the 
Middlesex County Council for sanction to run a line of electric trams 
round the base of Harrow Hill. The proposal is to construct the 
tramline from Willesden down the Harrow-road, and then through 
Harrow, Wealdstone, and Stanmore to Edgware, where it would forin 
a connection with a similar line which has already been sanctioned to 
run out from Cricklewood along the Edgware-road. Evidence was 
given by Lord George Hamilton, who declared that such a line of 
trams would have a most prejudicial effect upon Harrow School. 
On Saturday afternoons they would get crowds of trippers down 
from London to watch the boys’ games. That would be 
highly undesirable. The presence of a line of electric trams во 
very near the school, and running direct into London, would 
make it very difficult to enforce proper discipline, and it would be 
almost impossible to prevent the boys from travelling by it. If Harrow 
became а suburb of small houscs, the character of the school would be 
most seriously affected, and the same class of boys would no longer 
attend it. He thought that where the interests of & great national 
institution were во vitally affected, a few thousands of pounds should 
not be given too much consideration, but that another route should 
be adopted. Similar evidence was yiven by Lord Spencer, another of 
the governors. 

Crystal Palace Light Railway.—The Light Railway Conimis- 
sioners have fixed Friday, the 31st inst., for holding the enquiry into 
the application of the Orystal Palace Light Railway and Tramways 
Company. The promoters of the scheme are anxious to obtain the 
support of the Camberwell Borough Council in their application, and 
have made the following offers to that end: that, provided they are 
allowed to construct the line from the Crystal Palace to Lordship-lane, 
they will give the London County Council running powers over such 


lines, at the same time taking running powers over the London County 
Council lines ; or if the London County Council will teke over the 
order and construct the line to the Crystal Palace they will be prepared, 
under the agreement they have entered into, to purchase the Fine of 
London, Camberwell, and Dulwich Tramways, and to electrify and 
work it with overhead traction, giving the London County Council 
running powers over the short piece of line in Lordship-lane. The 
promoters are also prepared to give the Londen County Oouncil a right 
to run cars over their line to the Crystal Palace or to Forest Hill 
without any reference whatever to the remaining portion of the London, 
e and Dulwich Tramways. At the instance of the Camber- 
well Borough Council the Board of Trade have appointed Colonel von 
Donop to inspeot the latter tramway, and the Council are withholding 
their decision with regard to the proposed light railway until that 
inspection is made. 

Colchester.—An important report was presented by the Tramways 
Oommittee at the meeting of the Town Council on Monday, in which 
they reviewed the present position of the tramways project. Having 
referred to the purchase for £2,250 of a site for the depót in Magdalen- 
street, they alluded to the widening of Queen’s-street and North 
Bridge, and declared that whilst recognising the grave responsibility 
they assumed, they were of opinion that the entire undertaking should 
be carried out by the Corporation, and that none of the powers should 
be delegated to а company. They had considered various systems, 
but they unanimously recommended the overhead trolley system. 
The committee had considered carefully the automobile street omnibus 
system, but „ of it mainly on the ground that the power of 
propulsion must be much in excess of that required for a tramcar on 
rails. The cost, according to the statement of experts, of rubber 
m. would come to the very high figure of £144 per annum per car. 

he estimated cost of construction of the tramways amounted to 
£56,239. 14s., to which must be added the cost of properties already 

urchased and those required in connection with the North.street 
improvement. The total estimated amount required was £63,500. 
The committee believed that as soon as the tramways could be brouglit 
fully into work they would be able to run them withont loss to the 
ratepayers; but they admitted thit for the first few years there 
might be a deficit. The Council adopted the report. 

London County Council. Last July the London County Council , 
authorised the expenditure of £22,500 for the erection of sub-stations 
at Clapham, Brixton, and the Elephant and Castle in connection with 
the approaching electrical working of the tramways on the south side 
of the Thames. The Clapham sub.station will form a part of a block 
of buildings, including workshops, in connection with the car-sheds 
to be erected close by, and it is proposed that the erection of the whole 
of this block shall be proceeded with simultaneously. The workshop 
buildings referred to form part of the second portion of the car-shed 
buildings, in respect of the first portion of which the Council approved 
the expenditure of £30,000 in July last. The architect's appruximate 
estimated cost of these workshop buildings is £3,600, and at the usual 
weekly meeting on Tuesday the Highways Committee asked the 
Council to approve the proposed expenditure. They further recom- 
mended a payment of £350 as remuneration to the quantity surveyor 
for getting ont the quantities, etc., for the three sub-stations in ques- 
tion. An alteration in the route of the proposed Battersea Park- road 
tramway was also notified by the committee at Tuesday's meeting. 
As originally proposed, a double line was to be constructed from 
Battersea Park-road (South London Tramways Conipany’s lines), viu 
Battersea Bridge-road, Battersea Bridge, Chelsea-embankment, Chelsea 
Bridge-road. and Commercial-road, to a point in Buckingham Palace- 
road near the Grosvenor Hotel. The Chelsea Borough Council, how- 
ever, have intimated that they will dissent from any scheme for the 
construction of tramways along the Chelsea-embankment, but will 
consider favourably a proposal for tramways along Beaufort-street and 
King’s-road. The Highways Committee are, therefore, proposing to 
ask Parliament in the next session for powers to construct new tram- 
ways from Battersea Park-road (South London Tramways Company's 
lines), гга Battersea Bridge-road and Battersea Bridge, to a point in 
Beaufort-street near King's-road. 


LIGHTING AND GENERAL. 


Carlisle.—The electric light is to be installed in St. Cuthbert's 
Church in place of gas. 

Trowbridge.—The Wilts Standing Joint Committee are having a 
report prepared on telephones for police purposes. 

Bethnal Green.—The Borough Oouncil have obtained what 
amounts to a year's extension of their electric lighting order. 

Falmouth.—The agreement with Messrs. Crompton and Co. with 
reference to the electric lighting of the borough has been sealed. 

Globe Telegraph and Trust Co.—The directors announce a 
quarterly interim dividend of 1s. 9d. per share on the ordinary shares. 

Broadstairs and St. Peters.—A number of changes with regard 
to the positions of street lamps and the erection of additional lamps 
has been agreed to. 

Carnoustie.—Thic electric light supply company which has 
obtained a provisional order for the electric lighting of the burgh, is 
now purchasing a site. 

Strathpeffer (Dingwall) —Marked progress is being made with 
the installation of electric light into Strathpeffer. A considerable 
amount of the plant has arrived. 

Bracebridge Asylum. —The Building and Sanitary Committoe 
have recommended an installation for the supply of light and motive 
power by electricity for the asylum. 

Yeovil. —The Corporation contemplate applying to Parliament fora 
provisional order authorising them to supply electricity for public and 
private purposes within tho borough: 
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Chelsea. —The Borough Council have agreed to an amended appli- 
cation from the London Electrie Supply Corporation to lay mains in a 
portion of King's-road and Sydney-street. 

Enquiry.—In another column will be found an enquiry with 

rd to the probable cost of a plant to work electric light for a 
colliery district with a population of 7,000. 

Slough.—The Urban District Council have decided to proceed with 
the transfer of the electric lighting provisional order to the Datchet 
Electric Supply Company as soon as possible. 

ау. А joint standing committee of the Tottenham and 
Harringay Ratepayers’ Associations will shortly meet for the purpose 
of discussing the question of electric lighting. 

Cape-to-Cairo Telegraph.—The Cape-to-Cairo telegraph line has 
reached Ujiji, and has been transferred by the Transcontinental 
Telegraph Company to the Tanganyika Concession. 

Walthamstow.—The District Council’s electric lighting station, 
opened only a year ago, was described at the last Council meeting as 
being already a little gold mine for the ratepayers.” 

Northampton.—The Town Council have to commence work on the 
electric station at onoe. The electric ш company now estimate the 
cost of erecting generating stations at £20,000, instead of £12,000. 

.— The District Council have decided to apply for a 
provisional order authorising the Council to become distributors of 
electricity, taking the power from the South Wales Electrical Company. 

Battersea.—The Borough Oouncil have adopted an estimate of 
£108. 10s. (including £57. 5e. for the cost of cable, etc., in stock) 
for extension of electric distributing mains from St. John's-hill to 27, 
Spencer-road. . 

Nuneaton.—The electric lighting of the town will very soon be 
accomplished. Several of the standards to carry the arc lamps have 
already been fixed, and in а few weeks the whole of the undertaking 
should be completed. | 

Aberdeen Telephones.—The Municipal Telephone Committee 
have agreed to delay asking for a license, but the feeling generally 
expressed at their last meeting was that the idea of having a municipal 
service should not be abandaned. 

Aberdeen. —The application recently made by the trimmers in the 
electric lighting department for an increase of wages has been refused, 
the rate paid being found to be higher than that given to men in 
similar positions in other departments. 

Mewark.—A number of residents have arranged to visit the 
Worksop electric power station. As the town is of similar size to 
Newark, the undertaking which has been carried out so successfully 
there should afford an excellent object lesson. E 

Leeds.—The Lighting Committee of the Corporation have decided 
to extend the electric lipht mains from Hyde Park along Moorland- 
road, and also t9 embark upon a similar extension both for lighting 
and motor purposes at Meanwood. 

Nottingham.—Colone] A. J. Hepper has held an enquiry into an 
application of the City Council for sanction to borrow £35,500 for 
po бини of electrio lighting, including £15,500 for a station at the 

teroft, where the Corporation are now adopting new destructors. 

Oriental Telephone and Electric Co.— The directors have 
declared an interim dividend of 24 per cent. on the paid-up 
capital of the Company, free of income tax, payable to those share- 
holders whose names are on the register at this date. The warrants 
will be posted on 518+ inst. 

South London Electric Supply Co.—The Company reports 
having sold during the first nine months of the current year 645,000 
units, as against 635,000 units for the corresponding period of last 
year, showing a gross revenue of £13,436, as against £11,037, while 
the cost per unit sold has been reduced 25 рег cent. 

Forfar.—The Council have decided not to consent to the applica- 
tion of the Electric Supply Corporation, Limited, London, who intend 
to apply for a provisional order for the supply of electricity in Forfar. 
The general opinion appears to be that there is little or no room in 
Forfar at present for an electric lighting undertaking. 


Woolwioh.—The Electricity Committee have asked Mr. Spencer 
Hawes to examine and report upon the capital expenditure of the 
Woolwich Company between Oct. 4, 1901, and Sept. 30, 1902. An 
accountant is to be employed for the purpose of ascertaining the profit 
to be handed over to the Council by the company on completion. 


Greenock. —For the month of September 30,445 units of electricity 
were generated in Greenock, and 25,980 were sold, being 7,476 more 
than for the same month last year. For traction 64,280 units were 
supplied. The applications for lizhting now number 297, and the 
connections made and being made are equal to 38,760 8-c.p. lamps. 


Hackney. — А number of applications for permission to retain lampe 
overhanging the public footways have been granted, 1 to the 
usual conditions and during the pleasure of the Council; also an 
application by the National Electric Wiring Company, Limited, for 
permiszion to fix rail with 14 electric lights, to project over a publie 
footway. 

Bundee.—A series of explosions occurred on Tuesday in various 
quarters of the city at the manholes connected with the underground 
electric cables, probably due to foul gas accumulating in the conduits 
conveying the cables. As the tramways are supplied with different 
cables from the electric light, the running of the cars was not inter- 
fered with. 

Edinburgh.—The number of lamps applied for from Sept. 26 to 
Oct. 16 was 5,187 of 8 c.p., as compared with 4,829 last year. These 
included 3,203 for lighting, against 3,044 ; 1,476 for motors, against 
1,428 ; and 508 for heating, against 357. The total from May 6 to 


Oct. 16 was 41,107 8-с.р., as compared with 44,714 for the corresponding 


period last 


year. 5 


electric light at the infirmary wi 
Campion, the borough electrical engineer, is preparing an amended 
specification to be submitted at the earliest opportunity to the 
committee for their approval. 


mation of the British Insulated Wire Com 
Telegraph Manufacturing Company, Limi 
it has been formally decided by special resolution of the shareholders 
that the title of the joint companies shall ın future be British Insu- 
lated and Helsby Cables, Limited. 


Company's generatin 
station will 


that the work of installing the 


.—There is a probabili 
be commenced shortly. Mr. 


Dewsbury 


British Insulated and Helsby Cables, Limited.—The am . 
y, Limited, and the 
, being now completed, 


Bexhill-on-8Sea. —The Council have adopted the engineer's scheme 


for lighting the new footbridge over the London, Brighton, and South 


way with four electric lampe, at an estimated cost of 
£21. 17в. They also appointed a sub-committee to report upon the 
lighting of Haddocks HAI by electricity. Oables are to be continued 
along Woodville-road at an estimated cost of £21. 

Pacific Cable.—The long section of the cable between Vancouver 
and Fanning Islands has been successfully laid, and the cable is now 
in working ‘order between the stations on these two islands. The 
* Anglis is proceeding to lay the remaining section of the cable 
between Fanning and Fiji. The Pacific Cable Board expect that the 
cable will be open to the public before the close of the year. 

Yarmouth.—The Town Council have adopted a report of Messrs. 
Preece and Cardew on extensions of plant and mains to meet the 
pow future requirements of the installation. Application is to 

made for sanction to borrow £16,450, made up as follows: build. 
ings, £4,500; generating plant, £6,700; mains, £2,300; sub- 
stations, etc., £1,500 ; engineering and contingencies, £1,450. 

Teddington.—The District Council have asked Mr. Edgcome, 
electrical engineer, to report upon tho tenders received for leasing the 
Council's provisional order for electric lighting. The report will deal 
with the tenders submitted by Messrs. Crompton and Co., Limited, 
and the Twickenham and Teddington Electric Supply Company, 
Limited, and also with the ontire question of electric Fighting in the 
district of Teddington. | 

Stock Ezchange.— Applications have been made to the committee 
to appoint а special settling day in and to grant a quotation to 
the British Insulated Wire Compenys further issue of £250,000 
44 per cent. first mortgage debenture stock ; British Thomson -Houston 
Company's £200,000 4; per cent first mortgage debenture stock; 
Bromley (Kent) Electric Light and Power Company's £50,000 44 per 
cent. first debenture stock. 

Keighley.—The Electricity Committee in their last report states 
that the number of units of electricity sold during September, 1902, 
was 10,02 ', and that the units for the corresponding period durin 
1901 amounted to 3,646, the present period showing an increase o 
6,374 units. The number of units sold from July 1 to Sept. 30, 
1902, was 23,8€7, and for the corresponding period, 1901, 6,337, 
showing an increase of 17,530. 

Colwyn Bay.—The electrical engineer in his last report states 
that 14,211 units have been generated during the past month, being 
an increase of 5,752 units on the corresponding month last year. 
Messrs. Lacey, Clirehugh, and Sillar have been asked to at once 
prepare the necessary specifications, plans, etc., of extensions of elec- 
tricity plant for transmission to the 1 Government Board and for 
the purpose of obtaining tenders. 

Potash Salts.—We have received from the Lombard Press, 
Limited, а most comprehensive work on ‘‘The Potash Salts: their 
Production and Application to Agriculture, Industry, and Horti- 
culture, by Dr. Lorentz Albert Groth, in which this competent 
authority deals exhaustively with the whole subject. Numerous 
illustrations of machinery and tables enhance the value of the work, 
to which Dr. Rideal has written a preface. 

ton.—The District Council have accepted an offer of the 
General Post Office to provide, maintain, and rerew when n 
a double-wire circuit from the public offices to the fire station, the 
55 works, and the isolation hospital, at an annual rental 
of £29. 5s. The consideration of a further offer to provide six fire- 
alarm circuits radiating from these points, at an annual rental of 
£55. 58. under an agreement of seven years, has been postponed. 

U.S. Storage Battery Combine.—The New York Herald reports, 
according to a Reuter's telegram, that an international combination 
has been formed in the storage battery business which. for all 
practical purposes, will control the patents and the manufacture of 
storage batteries in the United States, Englaud, and the Continent. 
It is said that the deal was effected b ew York financiers, who 
recently visited London for the purpose of settling the tobacco war. 


Hull. —The Council are anxious to commence operations in connection 
with the municipal telephone exchange on Jan. 1. We are obliged to 
a correspondent for pointing out an error which appeared in our issue 
of Oct. 10. It fada “© which provides for the extension northward 
of the underground system slready provided between Hull and 
Birmingham," but should be London and Birmingham.” We 
sympathise with our friend, who says: We have no such cable; 
only wish we had." 

Radiators.— According to а notice issued by the City of London 
Electric Lighting Company there is a great increase in the use of 
electric radiators for heating offices, etc., by means of which all the 
trouble connected with the use of coal fires and the unpleasant fumes 
of gas stoves or hot pipes are avoided, while the temperature of any 
room can be regulated with the utmost ease. Electricity for heatin 
purposes is supplied by the company, by separate meter, at the specia 
rate of 24d. per unit. 

South Wales.—The South Wales Electrical Power Distribution 

stations are making g progr The Bridgend 
at work in a month’s time, e large Pontypridd 


Coast Rai 
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station in May of next year. Work has been begun at Noath, and 
the Pontypool station is to Бе started immediately. Permanent sub- 
stations will be at once commenced and equipped as temporary gene- 
rating stations at or near Maesteg, Ebhw Vale, Risca, Llwynpia, and 
most probably Barry. 

Swansea.—The electric lighting accounts from December, 1900, 
were brought into last year's accounts, showing a loss on the whole 
period of £349. 9s 10d., including the sum of £143. 15s. 4d. for 
sinking fund for March, 1901. No provision for sinking fund has 
been made for the ent period. The Local Government Board have 
declined to grant the application of the Corporation for л loan of £328 
towards defraying the cost of works at Parc Gwyllt. The workhouse 
infirmary will shortly be lighted by electricity. 

Camberwell.—An agreement is proposed between the Borough 
Council and the South London Electric Supply Corporation, Limited, 
granting a wayleave to supply property in the district with electricity 


on the terms, including a nominal wayleava of ld. per yard per 


annum. The London County Council have informed the Council that 
clauses have been inserted in the Council's General Powers Bill to 
enable the councils of metropolitan boroughs to wire and fit con- 
sumers' premises for electric lighting, and to obtain loans for so doing. 

Bann Water Power.—At the last quarterly meeting of the 
Londonderiy County Council а preliminary report of the results of the 
committee's inspection of the water power of the River Bann was 
received. From this it appears that after the inspeotion Sir Wm. 
Preece pronounced most favourably on the engineering aspects of the 
scheme, and the comparative ease of ing it out. Before goin 
further, the committee recommend that the Couneil's solicitor shoul 
examine into the various Acts of Parliament bearing on the navigation 
works, etc. 

Gaywood. —The Parish Council will at their next meeting discuss 
an offer from the Lynn Corporation to lay down a cable and maintain 
eight electric lights, containing two 16-c.p. lamps each, for £3. 10s. 
each, which would mean about £28. Each lamp would be lit about 
5,000 hours per annum. The Corporation otter to reduce this amount 
to £3 per lamp if 8-c p. lamps are used, or to supply Nernst lamps of 
50 с.р. at £5. 103. In any event the main cable would be of sufficient 
vapacity to supply all private consumers, and the Corporation would 
afford such supply at 5d. per unit. 


Bath. Two reports will be presented from the Electric Lighting 


Committee at this week's meeting of the urban sanitary authority. | 


These narrate the abortive attempt of the electric traction company to 
come to ternis with the committee for the supply of electric energy for 
a power station proposed to be erected in Dorchester-street. The final 
item js the notification of the receipt of a letter from the electric tram- 
ways company declining to negotiate for the lease of a portion of the 
Jand iu Dorchester-street. Formal sanction has been obtained to the 
borrowing of £11,196 for 25 years and £13,704 for 22 years. 

Presentation. — Mr. Е. R. Markham, who for over 11 years has 
been head of the test department at Messrs. Crompton's Arc Works, 
was last week presented with a testimonial on his leaving to start in 
the new business of Bray, Markham, and Priess, of Walthamstow. 
Mr. S. L. Brunton, the manager, made the presentation, which con- 
sisted of a silver inkstand, field glasses, and an illuminated address, 
which also contained photographs of Colonel В. E. B. Crompton, C.B., 
and Mr. Brunton, and a view of the works. The test.room staff 
contributed a photograph of its members. The testimonial had been 
contributed to by about 80 members of the works staff, most of whom 
attended the presentation. 


South Shields.—An application by the United Enginemen's 
Association for an increase of 3s. per week in the wages of 
the enginemen, firemen, and greasers employed at the South 
Shields electric light station was recently laid before the 
Electrical Committee. The town clerk has been instructed to 
reply that, having obtained accurate information from a large number 
of towns and companies with similar undertakings, aud taking an 
average of 34 stations where men of the same class are employed 
(excluding certificated mechanics), the committee find that the rate of 
wages paid by them is in excess of the average rate, and that, therefore, 
they cannot reconimend any increase. | 

Wellington (N.Z.).— We have received an interesting report upon 
the working of the city engineer and surveyor's department for the 
three years ending March 31, 1902, by Mr. К. 8. Rounthwuite, 
A. M. I. C. E. This city will become very interesting to electrical engi- 
neers by reason of the proposed extension of the boundaries, and the 
proposed acquisition of the electric lighting undertaking and the elec- 
trification of the tramways. Our readers may remember that in the 
spring of this year an English electrical engineer was appointed elec- 
trical engineer to the Corporation. The present electric lighting 
includes 22 are lamps of 2,000 T ench and a number of 20-c.p. 

F 


lamps, supplied by the New Zealand Electrical Syndicate. 


Personal.—Mr. W. M. Furniss has joined the technical staff of the 
Pearson Fire-Alarm System, Limited, of 25, Nichol-square, E.C., and 
that in future he and Mr. G. B. Bowell will act as joint electrical 
engineers tothe company. We arc informed that this addition to the 
managing electrical staff has been necessitated by the rapid extension 
of the Pearson fire-alarm system, both in London and in the provinces. 
After completing nearly 50 years’ service with the North-Eastern 
Railway Company, Mr. Alfred Graves, the electric telegraph super- 
intendent, has resigned, and will be succeeded. by Mr. C. H. Ellison, 
of the office of the superintehdent of the line, York. We аге informed 
that Mr. E. T. Oubridge has left theemploy of the Electrical Company, 
Limited, 122 und 124, Charing Cross- rod, London, W.C. 

Hobburn.—At the last meeting of the District Council, the Elec- 
tricity Committee reported the receipt of a letter from tlie Board of 
Trade, stating that before they could consider the proposals to use an 
extra high-pressure system they would require the undertakers to show 
that the commercial importance of the project justified the risks 


involved by the use of such a supply. А copy of the letter was sent 
to the Northern Counties Electricity Supply Company. The surveyor 
was instructed to inspect the electric mains, and to draw the attention 
of the company to the fact that they were being laid in private land 
in several streets, and that the company wonld be held 5 
It was agreed that the managers of the Northern Counties Company 
be requested to meet the Council to discuss the question of trams for 
the district. | 


Leyton.—The Urban District Council have made a profit on the 
electric light supply station during the past six months of £700. The 
Council's electrical engineer, Mr. Е. H. Lewis, A. I. E. E., states that 
whereas in 1897, the year in which the station was inaugurated, there 
were only 2,982 lamps connected with the system, and 28, 591 units 
sold in the twelvemonth, at present there are 40,000 lamps connected, 
and the financial year now closed saw a total of 811,141 units sold. To 
provide for this enormous inorease in the output of electricity an 
extensive plant of steam-engines is now being laid down. The Council 
had to discard the use of gas-engines upon an injunction of the 
High Court. There are already five steam-engines of 360 h.p. each 
in position, and a sixth engine is being erected, which will generate 
700 h.p., and work an extra large dynamo. 

Lendon Bridge.—The temporary footbridge just being crected at 
a cost of £350,000 will be opened on Nov. 10. It really consists of 
two footways placed just clear of the proposed widening. Each is 
1,006ft. long and 11ft. 2in. wide, and will carry two electric cranes 
to assist in the work of reconstructing the main structure. These 
ways are covered with a galvanised iron roof, in the apex of which 
wires are laid in a small tube, and incandescent lamps are connected 
50ft. apart. The architect for the work is Mr. Audrew Murray, 
F. R. I. B. A. Mr. Cruttwell, M.I.C. E., is the engineer, and Mr. W. B. 
Cole A. M. I. C. E., the resident engineer. The contractors are Messrs. 
Pethick and Co., of Plymouth, and with the Patent Shaft and Axle- 
Tree Company, of Wednesbury, as sub-contractors. By permission о! 
tlie Bridge House Estate Committee, the membera of the Institution 
of Junior Engineers were enabled to visit the work on Tuesday. 


Cardiff. —The Corporation have arranged to supply current to the 
Mountstuart Dry Dock Company's premises for lighting and power 
purposes. This is one of the first important initial installations 
undertaken by the electrical department of the borough. The engineer 
(Mr. Arthur Ellis) in his last report states that during the month 
116,639 units had been generated at the works, an increase of 28 per 
cent. on the corresponding period of last year. A total equivalent to 
2,529 8-c.p. new lamps was connected during the month, and the 
number of new consumers was 130, The revenue was £161. 18s. from 
street-lighting, and £1,366. 10s. from private supply. The engineer 
presented a revised scale of charges for meter rents. The charges 
ranged from 6s. (instead of 10s.) per annum for meters of the capacity 
of 35 8-c.p. lamps to 20s. (instead of 35s.) for meters of 500 8-c.p. 
capacity. The reduction was possible because the cost of meters had 
gone down considerably. 


“Magazine of Commerce."—Under this title а new magazine has 
been started, and as far as get-up and printing is concerned it is by 
far the best production of its kind, if not of any kind we bave yet 
seen published in the United Kingdom. If its mission is to instil 
more artistic feeling into our manufacturers and their wares—a thing 
that is sadly wanted—its mansgers have chosen the right way to do 
it. The literary part is also well looked after, and contains an article 
on Foreign Competition," by Lord Charles Beresford ; * The New 
Ministry," by Н. C. Richards, K.C., M. P.; Commerce and the 
Law," by W. N. Hibbert, LL. D.; Art and Commerce,” by C. E. 
Dawson ; ‘‘ Recent Decisions Affecting Commercial Law," by 5. J. R. 
Merlin; International Wireless Teleyraphy,” by J. Tarbotton Arm- 
strong ; and various other interesting articles, amongst which some 
pertinent remarks on the consular service by J. H. Yoxhall, M.P., 
might be read with profit at the red-tape and circumlocution office. 


November Smart Set.”—Casrolyn Wells has the following story 
to tell in the November Smart Set: Once on a Time there were 
Two Young Men, each of whom Bought an Automobile. One Young 
Man, being of a Bold and Audacious nature, said : *I will make my 
Machine go so Fast that I will break all Previous Records.’ Accord- 
ingly, he did so, and he Flew through the Small Towns like a Red 
Dragon Pursuing his Prey. Unheeding all Obstacles їп his Mad 
Cureer, his Automobile ran into a Wall of Rock and was dashed to 
Pieces. Also, the Young Man was killed. The Other Young Man, 
being of а Timorous sud Careful Disposition, started off with great 
Caution, and Rode at a Slow Pace, pausing now and then Lest he 
might Run into Something. The Result was that Two Automobiles 
and an Ice Wagon ran into him from behind, spoiling his Car, and 
Killing the Cautious Young Man. Morals: This Fable teaches Us, 
The More Haste The Less Speed, and Delays Are Dangerous." 
There are a variety of other charming tales—both long and short. 
Americanisms do not abound so much as formerly ; still they crop up 
ше; and when a lady says “І am well furred,” we guess we 
smile. 

Glasgow Exhibition Machinery Hall.—The Parks Committee of 
Glasgow Corporation have liad before them various reports with refer- 
ence to the exhibition machinery hall, Dumbarton-road. Mr. A. В. 
M'Donald, city engineer, and Mr. James Whitton, parks superin- 
tendent, estimated that the breaking up of coucrete and preparing the 
whole surface of the interior for a uniform floorage and other repairs 
would cost £1,500 This would place the building in a secure condi- 
tion for the next two or three years. Mr. W. A. Ohamen, the elec. 
trical engineer, estimates that to wire the hall with 35 arc lamps of 
1,000 c p. each would cost £250, the hire of new lamps £78. 15s. per 
annum, or if purchased outright the lamps would cost £140, these 
lamps to realise at the end of three years between £30 and £40. The 
cost of the light he estimates at 8s. 9d. for the first hour per day for 
505 days, and 18. 5d. for every further hour, with 3d. per hour for 
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estimated cost of about £375. The scheme provides for outlining the 
structure in electric lights, preferably white, with various points 
sharpened up by arc lamps or more powerful lights. 


carbons, and about £2. 10s. per month for labour. It has now been 
decided that the 9 be sold, the ground levelled, and enquiries 
made as to the likelihood of a revenue being derived from the building 
by letting. 

Cheltenham.— The proposed Corporation Bill contains the follow- 
ing clauses: To empower the Corporation to purchase, provide, sell, 
let for hire, and fix, set up, alter, and remove lamps, meters, electric 
lines, fittings, motors, apparatus, and things for lighting and motive 
power, etc.; to exempt the same from distress ; to empower the Cor- 
poration to refuse to supply electrical energy when payments due to 
them for supply of energy or fittings are in arrear ; to exempt the 
Corporation from obligation to supply electrical energy to premises 
having а separate supply ; to empower the Corporation to make 
regulations with respect to the wiring of premises, and the electric 
apparatus and fittings therein, for the safety of the innabitants, and 
for the prevention of fire; to postpone repayment of money borrowed 
under the Electric Lighting Acts, 1882 and 1888, until the completion 
of the works for which the money is borrowed, or until the expiration 
of two years from the borrowing, whichever period shall be the earlier; 
moneys borrowed for electric lighting undertaking not to be taken 
into account under the Public Health Act as regards limitation of 
Council's borrowing powers." 


Harrogate.—Major C. E. Norton has held an enquiry at tho 
Council-chamber relative to the application of the Town Council to 


borrow £46,000 for the purposes of electric lighting extensions and 
additions to plant and buildings. Mr. G. Wilkinson (electrical engi- 
neer) explained in detail the particulars of the undertaking, and 
Councillor Chippindale (chairman of the Electric Lighting Committee) 
said that it was a paying concern rather than a charge upon the rates. 
When the electric works were opened in 1897 they supplied an equiva- 
lent of 8,700 с.р.; in the following years, 18.825, 56: 550, 535,940 ; 
and last year 41,800. Tho demand had been gradually increasing. 
The work during the first two years involved a ji of £1,997 ; the 
third year there was a profit of £777, after repaying interest and 
sinking fund ; the following year there was a profit of £1,046 ; and 
last year, ending March, 1902, a profit of £1,758. There was a 
prospect of a further increase, and to meet the demand it would be 
necessary to have additional plant and accommodation. Out of the 
&bove profits about £600 had been placed to reserve fund, and they 
had contributed £730. 168. 2d. to the relief of the local rates. 

Bradford.—The ceremony of laying the corner and memorial 
Stones in connection with an extension of the Corporation electricity 
works in Valley-road took place last week. The first stone was laid 
by Mr. J. B. Moorhouse, chairman oí the Electricity Committee, who 
referred to the progress of the electric installation in Bradford. In 1891 
there were 240,000 incandescent lamps, as against 1,655,000 to-day, 
and the total capital expended then was £40,000, against £339, 
now. The deputy-chairman (Mr. C. Dowson) laid the second stone, 
and both he and Mr. Moorhouse were presented with silver trowels. 
We regret to note that the electrical engineer, Mr. R. A. Chattock, 
M.I.E.E., could not attend owing to illness. The Markets and 
Fairs Committee having considered reports by the electrical engineer 
and the engineer and superintendent of baths with reference to 
the proposed alteration to the steam generating plant and 
electric lighting arrangements at St. James's abattoirs, decided to 
recommend against the erection of a plant for generating their own 
electricity, and the Electricity Committee have been asked to supply 
the necessary current. It has also been decided that for the more 
economical working of the steam-raising plant certain alterations be 
made at an estimated eost of £1,820. 

Sudbury.—The Town Council have accepted the offer of Mr. 
Adrian Collins, of 61, Old Broad-street, London, for the transfer of 
their lighting order. On completing the contract with the Corpora- 
tion, Mr. Collins agrees to repay the costs and charges (not to exceed 
£1,000) incidental to obtaining the provisional order), such sum to be 
considered as capital expenditure. As an alternative, he offers in lieu 
of £1,000 cash payment to pay the Corporation £300 by way of 
premium, £30 per annum for the first period of 10 years, and £100 
per annum for the second period of 10 years by way of lease. Such 
sums are not to be repaid by the Corporation. The company will take 
a lease of the proposed site for a period to run concurrently with the 
lease of the undertaking. The Corporation will grant & concession 
for public lighting as soon as the existing contract with the gas com- 
pany ceases for a period of five years at a charge of £2 per lamp per 
annum, the burning hours being set out as 1,500 each lamp per 
annum. Mr. Collins agrees to use -ampere Nernst lamps. The 
Corporation also to agree to take а supply of current for all public 
rooms and offices. The charges for current are not to exceed 7d. per 
unit for lighting purposes, and 3d. per unit for motive purposes. It 
is the intention to form a local company to carry out the work, and 
preference will be given to the residents of Sudbury. 

Brighton.—Trial bores are to be made for the proposed tunnel 
under Shoreham harbour in which to lay the electricity cables in con- 
nection with the new power-house at Southwick, and through which 
the employés could go to and from the works. In his last report Mr. 
Galbraith stated that it was proposed to sink a 10ft. internal diameter 
cast-iron shaft on each side of the harbour, each shaft to be sunk 
about 16ft. into the blue clay, and to have a total depth of about 42ft. 
Within each shaft there would be a spiral staircase 3ft. gin. wide, 
and the cables could be carried down the well at the centre of the 
staircase. The staircases would be connected by a low-level cast-iron 
footway tunnel of 7ft. internal diameter to be driven into the London 
clay, the top of the tunnel to be 14ft. below the bed of the river, and 
7ft. below the assumed level of the clay, thus giving an ample cover 
of that material. He estimated the cost of the work at £6,000, this 
including 10 per cert. for eontingencies and the usual percentage for 
engineering superintendence. The Town Council have approved a 
report of Mr. John Christie, resident electrical engineer, witli reference 
to the improvement of the lighting of the aquarium entrance at an 
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Hammersmith. —The last report of the Electricity and Lightin 
Committee states that since the last Council meeting 16 additiona 
consumers have been connected, representing a maximum of 1,431 
8-c.p. lamps, and that the total number of consumers now taking 
current from the mains is 1,104. "The following report of the elec- 
trical engineer has been received: After running several trials with 
the Hydroleum system of burning oil fuel, I have come to the con- 
clusion that if we can obtain fuel oil at anything less than 30s. per 
ton delivered, it will not cost us more than coal at present prices. 
No. 7 boiler is still fitted with the Hydroleum Company s system, and 
tke boiler is urgently required in order that the other boilers may be 
taken off to be cleaned. In order to work this furnace as at present 
fitted, it will be necessary to obtain some more storage tanks for the 
oil, or else dismantle this furnace and revert to coal. This will mean 
the complete loss of the cost of fitting-up this boiler. As the Shell 
Transport Company have quoted 28s. 6d. per ton for oil delivered 
into our tanks, I think it will be wise to buy some tanks at a cost 
not exceeding £30 and get this boiler under steam again. These 
tanks will not be Seated: as No. 1 boiler is not of much use in its 
present state, the chimney stack being now about loaded up, with the 
result that we get such a very poor draught on this boiler that it is 
practically useless. Under these circumstances I think it will be 
advisable to have it fitted up with an oil-burning apparatus which is 
independent of the chimney draught. These tanks will then be of 
uae br this purpose. It will be necessary to get out a specification 
and obtain price and guarantees from manufacturers before deciding 
the best make of apparatus to be fitted to this boiler." The com- 
mittee recommended that additional storage tanks be provided at a 
cost of £30. The Council have consented to the application of the 
Metropolitan Electric Supply Company. Limited, who intend to lay 
extra high-tension trunk mains from their works in Acton-lane, 
Willesden, into the borough of Paddington, including a portion of 
the Harrow-road situate within the borough. 

Worcester.—The Corporation’s new electricity station is now 
nearing completion under the skilled direction of the city electrical 
engineer (Mr. C. J. Sutherland). It comprises a substantial and care- 
fully planned building of brick and stone, including engine-room, 
boiler-house, pump-room, battery-room, and workshop, chief engineer’s 
office, assistants’ office, general office, drawing office, and test-room, 
and messroom, bathroom, and lavatories for the staff. The engine- 
room, 52ft. by 32ft., contains four engines—t.e., one of 120 h.p., 
coupled by a friction clutch to an alternator and a dynamo mounted 
on one shaft, and three engines, each of 450 h.p., рр of developing 
500 h.p. should circumstances require it. One of these engines is con- 
nocted to two dynamos, which will supply current for the lighting 
mains, and the other two are each connected to а dynamo, which can 
be used either for tramway or lighting purposes. Except on Bank 
Holidays, one engine will be sufficient for tramway рик, so that 
there will be a spare engine and dynamo in ease of a breakdown either 
in the lighting or the tramway system. By a clever mechanical device 
it has been so arranged that when there is a surplus of water power at 
Powick the alternator will be used as a motor, using [ower received 
from the Powick station to generste by means of the dynamo con- 
tinuous current for supplying the town mains or charging the batteries, 
while when the water supply at Powick is short the dynamo can be 
used in turn as à motor to drive the alternator, thus supplying the 
alternating current to the town mains for lighting purposes, and 
obviating the necessity for running one of the large engines at Powick. 
In addition, either machine can be run by the steam-engine to which 
it is coupled, and which runs at 500 revolutions to the minute. 
The engines are supplied with steam at a pressure of 175lb. to the 
square inch and at а temperature of 500deg. There is а switchboard 
of the Ferranti type, and a storage battery, capable of suppl ing 
2,000 lamps for six hours. An overhead travelling crane capable of 
lifting 12 tons weight has also been provided. e boiler-house is 
52ft. square, and contains three boilers, each capable of developing 
500 h.p. Superheaters raise the temperature of the steam to 500deg. 
Mechanical stokers worked by an electric motor will be used. In the 
pump-room are two steam pumps for feeding the boilers, and two 
centrifugal pumps driven by electric motors for pumping the con- 
denser water from the river into an overhead tank. The boiler pumps 
are 80 arranged that they car pump either direct from the river or 
from the tank, and the tank also has the town supply laid on. 


Wigan.—4A mining and technical college bazaar and exhibition is 
being held. It includes, according to the Wiyan Examiner, a very 
interesting collection of electrical specialities, furnished by the elec- 
trical department of the Corporation and the Corlett Electrical Engi- 
neering Company. The latter show an assortment of electric mining 
machinery, amongst the most interesting items of which may be 
mentioned an electric haulage gear. This consists of a cast-iron bed- 
plate, fitted with dram and gearing, and driven by a 25-h.p motor, 
the pinion on the motor shaft being of raw hide and gauging with a 
machine-cut spur wheel. The motor can run in either direction, the 
starting, stopping, and reversing are all controlled by a special liquid 
pattern starting switch. At the close of the exhibition the plant will 
be used for a subsidiary haulage at a colliery. The gearing was 
made hy Messrs. Tickle Bros., Wigan, and it has been generally 
admitted to be a creditable piece of workmanship. Messrs. Corlett 
have also working a complete set of Grant’s patent electric drilling 

lant, such as is now largely used for tunnelling work underground. 
The drill is of the rotary type, and is specially strongly built, the thrust 
colllars being capable of taking as a working load a strain of seven tons. 
This drill can drill into the rock or stone usually met with in the 
coal measures. In this particular case the supporting column is 

laced horizontally for convenience of fixing, but in colliery work it 
is usually placed in the vertical position, supported between the floor 
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and the ceiling. Wherever Messrs. Corlett have used this drill under- 
ground the colliery people find their tunnels can be advanced much 
more rapidly and much more cheaply than by hand labour. The 
machine is shown in actual work. Messrs. Corlett als» have a small 
electric pump all self-contained, the pump being of the thrce-throw 
vertical type, having rams Ain. diameter by бір. stroke, and capable 
of delivering 50 gallons per minute. The motor is mounted on an 
extension bed.plate and is of the three-phase type. This plant is 
one of two sets which will be installed in a odlitery at the close of 
the exhibition. 
[eco and it is worth noticing that there are no wearing parts to 

e renewed, the revolving part of the motor touching nothing but 
its two bearings. There is also shown a three-phase motor of 
35 h.p., which will be used for driving an electric winding gear at 
а Durham colliery. There is also shown а main reversing controller 
for operating this motor, and also a safety switch for preventing over- 
winding. The motor will be fixed at the top of a staple, about 
14 miles from its generator. There is also a similar motor, but of 
10 h.p. size, for driving а three-throw pump at the same colliery. On 
the stand there is a considerable collection of smaller articles, such as 
Messrs. Corlett’s electric light fittings, specially designed for use in 
mines, also electric bells, telephones, and many other articles of interest, 
but too numerous to mention in detail. 


Hastings.—The Town Council at their meeting on Friday last had 
before them a report from the Lighting Committee respecting com- 
munications received from Dr. Kennedy and Mr. Leonard Andrews, 
the borough electrical engineer. Dr. Kennedy had written some 
months ago to the committee pointing out that there had been 
scarcely any occasion during recent years to refer matters to him, and 
suggesting that it might be thought unnecessary to burden the under- 
taking with his retaining fee. The borough electrical engineer had 
also written resigning his appointment in order that he may devote 
his time to private practice, but intimating that he would be 
willing, should the Council desire it, to continue to advise them 
upon matters of importance in connection with the electrical] under- 
taking. The committee recommended that both Dr. Kennedy's 
and Mr. Andrews's resignations be accepted ; that a resident elec- 
trieal engineer, who shall devote the whole of his time to the 
duties of the office, be appointed at a salary of £300 per annum, to 
advance by yearly increments of £25 to a maximum salary of £500 
per annum, and that Mr. Andress's services be retained as consulting 
engineer at a retaining fee of £100 per annum. It is proposed that 
all plans, specifications, and estimates, etc., shall be prepared by the 
new electrical engineer, and that these shall be submitted to Mr. 
Andrews to report upon. It is hoped by these means to ensure con- 
tinuity of the present practice. e chairman of the Lighting Com- 
mittee (Dr. C. H. Allfrey), in moving the adoption of the report, 
expressed regret that the private work Mr. Andrews had in hand rendered 
it necessary for him to resign his present appointment. Reference was 
also made to the progress that had been made since Mr. Andrews went 
to Hastings nine yeara ago. At that time there were only 108 con- 
sumers on the books of the undertaking, and the gross profit on 
the year's working was less than £250. This state of afluirs was 
the result of 12 years' working. At the present time the undertaking 
can number 663 consumers, and it is estimated that the gross profit 
on the current year's working will be considerably over £7,000. The 
recommendation to retain Mr. Andrews's services was strongly sup- 
ported by several members of the Lighting Committee, but was 
opposed by other members of the Council on the ground that it would 
be impossible to get a really good man to undertake the work if he 
realised he would be required to submit his schemes to his predecessor. 
Many of the members of the Electric Lighting Committee were in 
favour of appointing Mr. Dudding as the new resident electrical 
engineer. Mr. Dudding is at present the chief assistant engineer, 
and reference was made to the satisfactory manner in which he had 
managed the нр during the borough electrical engineer's 
absence in the States. The general feeling was, however, that the 
salary offered would be sufficient to induce a number of good men to 
apply who have had previous experience in the design, management, 
and control of a similar undertaking. After considerable discussion, 
the recommendations of the Lighting Committee, as set. forth above, 
were carried, 


Bermondsey.—The meeting of the Bermondsey Borough Council 
on Tuesday evening, the 21st inst., was chiefly occupied by the dis- 
cussion of matters connected with the lighting of the district. Upon 
the recommendation of the Electric Lighting Committee it was resolved 
to apply to the Board of Trade for a 5 order authorising the 
Council to supply electricity for pub 

rishes of St. Olave and St. Thomas and St. John. These parishes 

ave been added to Bermondsey under the London Local Government 
Act. The Finance Committee reported having had under considera- 
tion an estimate of £4,185 for the extension of аге lighting to nine 
streets. The annual charge for each arc lamp will be £20, and as the 
number of lamps to be erected will be 55, 1,200 c.p. each, and two 
incandescent lights of 32 c.p. each, the total annual charge will be 
£1,100. The number of gas lamps displaced will be 82 ordinary ilat- 
flame burners, 13 c.p. to 14 c.p. each; 10 incandescent burners, 
60 c.p. each; and six No. 4 Kern hurners, 80 c p. to 100 с.р. each, 
the annual charge for which is £267. 198 The committee recom- 
mended that the estimate of £4,185 be made a charge on capital 
works account. Mr. Layman said the annual charge of аге 
lighting and the repayment of loan and interest would bring the cost 
to £1,237. 8s. 10d. a year, which was five times as much as they were 
paying now for gas. What would the ratepayers say to this? When 
the fact became known—and the local papers and the powerful trade 
organs of {һе gas industry would see to that there would е meetings 
of protest, d the Council would have to face an agitation from rate- 
payers’ associations and labour organisations. The recommendation 
was adopted. The same committee reported having had under con- 


A duplicate of the motor is also shown taken to | 


Corporation’s station exceeded 1,000 000 units, being 95, 
of the previous year, ef which 44,000 were due to increased use of 


ic and private purposes in the 


sideration an estimate of £1,190 for the substitution of electric light 
for gas in 13 side streets. The number of gas standards proposed to 
be converted is 96, of which 81 are the ordinary flat-flame burners 
with a candle-power of 13 to 14 cach, 12 No. 4 Kern barners with a 
caudle.power of 80 to 100 each, and three No. 2 Kern burners with a 
candle-power of 40 to 50 each. It is proposed to substitute for each 
gas lamp two electric lamps of nominal 16 c.p. each, but in consequence 
of the silver backing it is proposed to use the power is intensified, the 
committee atate, tothe extent of 140 candles. The cost of thenew lighting 
will be £384 a year (96 incandescent electric lamps at £4). The present 
cost of gas is £263. 2s. 104d., made up as follows: 81 ordinary fiat- 
flame burners, at £2. 15s.; 12 No. 4 Kern burners, at £2. 158. 104d.; 
three No. 2 Kern burners, at £2. 5s. 94d. The committee recom- 
mended that the estimate of £1,190 be made a charge on capital 
works account. This was agreed to. Upon the recommendation of 
the same committee an estimate of £405 for extending distributing 
mains in 11 streets was made a charge on the same account. It was 
reported that the number of equivalent 8-c.p. lamps applied for by 
private persons during the past fortnight was 1,175, making a total of 
9,500 8-c.p. lamps applied for to date. A letter was received from 
the secretary of the County of London and Brush Provincial Electric 
Lighting Company, Limited, stating that the directors are not disposed 
to make an offer to sell the Council their undertaking under the St. 
Olave Electric Lighting Order, 1896. 


Launceston (Tas.).—From the annual report of Mr. W. Corbin, 
M.I C E., M. I. E. E., the ү electrical engineer, we note that during 
thelast 12 months (the fifth year of working) the output from the 
in excess 


motors and heating apparatus. The number of motors has increased 
by 30 per cent., and the aggregate horse-power more than doubled, 


this increase including a 50-h.p. motor used for running the quarry 
stone-crushing plant. j^ 

that the average horse-power in use for the year has not increased in 
the same proportion as the total horse-power on Dec. 31. The receipts 
have, however, increased by over 50 per cent. 
brake horse-power per annum is an item worth noting, being the low 
figure of £5. 2s. 11d. 
more small motors and employing a number of hands has increased, 
and the industries carried on are more varied than before —cabinet- 
making, wood-cutting, chaff cutting and bagging, oat-crushing, boot- 
making, flock-milling, coffee-grinding, hoisting, pumping, the manu- 
facture of bicycles, poisoned wheat, soda-water, and picture frames, 
also printing, sausage-making, sewing machines for clothing, harness, 
etc., and more lately brush-making, are all represented. As regards 
heating, the flatiron is the most popular article in use. During the 


year the number of consumers using heating appliances increased four- 
fold, the total 


increased by 
providing for the rapidly increased demand on the plant received the 
careful consideration of the committee for man 
was decided that a second opinion should be obtained as to the class 
of plant, cte., with a view to confrming his views or otherwise. 


This was only started in December last, so 


The average price per 


The number of factories eaeh using one or 


wer in use for this purpose was trebled, and receipts 
per cent. Mr. Corbin's recommendations as regards 


months. Finally it 


After some difficulty in finding an engineer qualified to give an opinion 
who was ready to come, Mr. А. О. F. Webb was chosen from several 


whose names were submitted, and he visited Launceston carly in 
October, and reported to the Council shortly after confirming Mr. 
Corbin's recommendations in eve 


T particular. In November the 
Council instructed Mr. Corbin to draw up the necessary plans and 


specifications, and at the same time decided to send him on a tour of 
investigation to the other states with а view to comprising in the 
specifications any points that tLe latest Australian experience could 


furnish. He was further instructed to take particular note of the tram- 
way systems of Sydney and Brisbane, and report on them in connection 
with the possible introduction of electric tramways in Launceston. 
The Council subsequently decided to adopt his recommendation to 
iustal plant on the polyphase system, and specifications have been 
drawn so that each manufacturer may offer that solution of the 
problem which he thinks best. Briefly, the work contemplated 
includes new polyphase plant at the power station; & new trans- 
mission line; the removal of the present distributing station to the 
centre of the city (which will get over a difficulty now experienced in 
keeping the 3 at the lamp terminals constant over the whole 
system); and machinery for enabling the existing single-phase alter- 
nators to work in with the new plant where practicable. The cost 
per unit in 1901 was 1:254d. The financial result for 1901 works out 
as follows: gross profit on year's working, £5,657 ; less interest on 
loans, less interest receivable, £3,465; sinking fund contribution, 
£991—£4,456. Surplus for the year, £1,201. 


PROVISIONAL PATENTS, 1902, 


Ост. 13. 

22198. Improvements in electrically-lit signboards and the 
like. George Smith, 57, Barton-arcade, Manchester. 

22233. Electrothermic diffusers. Frederic de Mare, 56, Ludgate- 
hill, London. (Complete specification.) 

22249. An improved method of and apparatus for the pro 
duction of high-frequency electric currents. Robe» 
Scharf, 1, Queen Victoria-street, London. (Oomplete specif 
cation.) 

22255. Improvements in electric ignition devices for explosion 
engines. Karl von Dreger and Robert Friedlander, 
4, South-strect, Finsbury, London. (Complete specification.) 

22262. Improvements in electrical conducting systems. Ignace 
Hippolyte Hegner, 18, Buckingham-street, Strand, London. 
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22261. Improvements relating to the method of and apparatus 
for armouring electrio cables and the like. Edwin 
Truman Greenfield, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification.) 


Ост. 14. 

Improvements in and relating to the electrification of 
long-distance ways generally known as railways, and 
also to the electrification of street and road tram- 
ways. Joseph Frank Smith, 67a, Corporation strect, 
Birmingham. 

22286. An improvement in or relating to trolley-wire ears 
employed in connection with the overhead system of 
electric traction. Joseph Wilkinson, Gongh-chambers, 
Savile-street, Hull. 

22296. Improved method of and means for cooling armatures 
and other parts of motors or dynamos. Martin Kuhl, 
9, Tempest Hey, Liverpool. 

The “ Massey automatic electric signal” for tramways 
or railways. IYniay Massey, 7, Windsor-crescent, Manna- 
meud, Plymouth, 

Improvements relating to sparking plugs for the clec- 
trical ignitien apparatus of explosion engines; par- 
ticularly applicable for use in conection with motor 
road vehicles. Archibald Ford, 34, Castle-strect, Liverpool. 

Improvements in electrical signalling apparatus fer 
transmitting orders or signals from one remote point 
to another. Albert Frederick Hauss, 52, Chancery-lane, 
London. (Complete specification.) 

Improvements in coin-freed electricity vending machines. 
Frank Harvey Urry and William Haydon, 22, Church-street, 
Islington, London. 

. An improved apparatus for indicating the presence of 
leaks on electric circuits. Reuben James Bott, 11, South- 
ampton-buildings, Chancery-lane, London. 

22352. Improvements relating to apparatus for locating breaks 
and grounds in electric circuits, or for comparing 
the resistanoo ef one circuit with that of another, 
Matthew Jervis Myers, 45, Southampton - buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements in retarding devices for use in connection 
with electrical measuring and like instruments. Adel- 
bert Oswald Benecke, 45, Southampton-buildings, Chancery- 
lane. London. (Complete specification.) 


: Ост. 15. 

An improved electric lamp for use on cycles, Motorcars, 
and other vehicles. Robert Sinclair, 100, Wellington-street, 
Glasgow. 

Improvements in electrical switches. Charles Mark 
Dorman and Reginald Arthur Smith, Ordsal Electrical 
Works, Salford. (Complete specification. ) 

Galvanic double battery. Herman Bley, 101, Chanssee- 
strasse, Berlin. 


22313. 


22334. 


32356. 


22421. 


Ост. 16. 

22503. Improvement in electric and other tramoars. Joaquim 
Antonio de Macedo, Leventhorpe Hall, near Leeds. 
Improvements relating to electrical interrupters or 
make-and-break devices for induction coils, and for 
producing electrical discharges. Edward Ernest Bartlett, 
10, St. George’s-crescent, Liverpool. 

Improvements in incandescent electric lamps. John 
Joseph Rooney, 321, High Holborn, London. (Complete 
specification. ) 

Improved electric signalling system. Charles Willard 
Mills and William Walter Piddington, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

. Improvements relating to eleetric insulating material. 
Isaac Shimwell McDougall, 18, Southampton-huildings, 
Chancery-lane, London. 

Improvements relating to electric insulating fabrics. 
Isaac Shimwell McDougall, 18, Southampton-buildings, 
Chancery-lane, London. 

Ост. 17. 

Improved method of protecting electric cables. Drake 
and Gorham, Limited, 66, Victoria-street, Loudon. 

Improvements in insulated connections for electric 
cables. Lancelot Walter de Grave, 9, Irongate, Derby. 
(Complete specification.) 

22635. Antiseptic telephone mouthpieces. William M. English 
and George A. Burns, 36, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, Oct. 28, 1901, being 
date of application in United States.) (Complete specifi- 
cation.) 

22649. Improved method of and appliances for operating 
trolley line and other switches. Philip Henry Dawe, 
173, Fleet-street, London. 

Ост. 18. 

22657. Improved means for applying electricity to the human 
body. John Wilson Gibbs, Fife House, Kingston-on- 
Thames. 

22675. An improvement in electric trolley heads with a wire- 
finding apparatus attached. John Thomas Cherry and 
Edward Henry Clive, 2, Bedford-park, Plymouth. 


22676. An improved house fuse-box. Charles Henry Naylor, 
96, Eiliscombe-road, Old  harlton, Kent. | 

22705. Improved electric motorcar. Heinrich Wilhelm Hellman, 
7, Zinzendorfstrasse, Berlin. 

22712. Improvements in and connected with alternate-current 
motors. Valere Alfred Fynn, 70, Chancery-lane, London. 

22724. An improvement in eleotromagnets. George Holling- 
worth, 110, High.road, Willesden, London. 

22732. Improvements in and relating to eleotrio switches. 
Arnaldo Paolo Zani, 18, Southampton-buildings, Chancery- 
lane, London. 

22750. Improvements relating to electric illuminating devices, 
chiefly designed for use in connection with signs or 
the like on tramway and other vehieles. Henry 


Harris Lake, 45, Southampton-buildings, Chancery-lane 
London. (Reversible Electric Car Sign Company. nited 
States. (Complete specification. ) 


22751. Improvements relating to electric illuminating devices, 
chiefly designcd for use in connection with signs or 
the like on tramway and other vehicles Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane 
Loudon. (Reversible Electric Car Sign Company, United 
States.) (Complete specification.) - 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov 6. 


1901. 

Means and apparatus for operating and controlling 
telegraphic and other apparatus or mechanism from 
& distance without wire or other like connections. 
Armstrong aud Orling. 

Coherers or deteotors for electrical waves. Marconi. 
(Solari.) 

Electricity meters. Lorrain. (Macdonald.) 

Alternating electric ourrent motors. Hobart. 

Means for working signal and points on railways eloo- 
trically. Tinimis. 

22888. Electric railways. Wise. (Maschinenfabrik Oerlikon.) 

23214. Manufacture of a material for incandescent electric 
lamp filaments. Siemens Bros. and Co., Limited, 
(Siemens und Halske, Actiengesellschaft. ) 

Means for supporting and insulating the trolley wires 
of electric tramways on the overhead trolley wire 
system. Ullmun and Barber. 

Automatic clectric switches and like apparatus. 
Charlton and Barton. 

26237. Accumulators or secondary batteries. Blanc. 


1902. 

2058. Rail bonds or connecting strips for the rails of olectrie 
railways. Blanchard. 

12780. Telephone installations. Hardegen. 

14297. Electric time switches. Heath. 

11947. Electric systems. Baudry. (Date applied for under Inter- 
uational Convention, Dec. 14, 1901.) 

15124. Wearing apparel for protecting from electric currents 
under high voltages. Artemiefl. 

16394. Electric resistances and method of using same for 
electrical measurements. Addenbrooke and Hobinson. 
Framing of dynamo-electric machines and electro- 
meters. Siemens Bros. and Co., Limited. (Siemens und 

Halske, Actiengesellschaft.) 
18341. Telephone installations having a central microphone 
battery. Sicmens Bros. and Co., Limited. Siemens und 
Halske, Actiengesellschaft. ) 


14219. 


18105. 


21205. 
32033. 
22808. 


23423. 


28934. 


16837. 
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COMPANIES' STOCK AND SHARE LIST. 


Name. Eu Last price. 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-4 


Aron Electricity Meter, c. Cum. Pref. Shares, 1-125,000 1 X 
Ordinary, e does ennt rots 1 1/16-5/16 
British Insulated Wire, Ord., 1-70,000 .................... 8 73-84 
6 per cent. Cum. Pref., 1-40,000 .................. 5 54-6 
5 per cent. Mortgage Debentures ...............- 100 .. 105-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 .. 6-6 
———— per cent. Mortgage Debenture Stock .......... .. 101-1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. -1 
— Non. Cum., 6 per cent. Pref. .................... 2 -l 
44 per cent. 1st Debenture Stock ................ 100 100-1 
44 per cent. 2nd Debenture Stock ................ 100 94-99 
Callender's Cable, Debentures ............................ 100 109-113 
Ill. 8 5 .. 154-164 
5 per cent. Pref. ................................ 5 =. 2 
Crompton and C0o0‚‚‚‚‚‚‚.. 3 .. 
5 per cent. Debentures es 100 101-106 p.e 
Edison and Swan United, A" Shares, 1-99,261 .......... 5 
“ A" Shares, 01-017,139 ........ 9. vs i 
5 per cent. Debentures .......................... 100 .. 
4 per cent. Deb. Stock, Rea. 100 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 2 
7 per cent. Cumulative Pref. .................... 2 do 
4 per cent. Регр. lst Mort, Deb. ................ 100 1 
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Name. Amount Last price. Name. аав? Last price. 
General Eleotric Compan 5 per cent. Cum. Pref... 10 .. 10-1 
m eg parcet Tt Mo Dab. ОСК... 100 .. 8991 Electric Lighting and Supply.— £ £ 
W. T. Hertley’s Telegraph Works, Ordinary .............. 5 .. 16-17 Blackheath & Greenwich District Ordin 1,201-101,200 1 .. К 
44 per cent. Preference.......................... 5 .. 69.71 44 per cent. Deb. Stk. Certs., and Conv. .... 100 olds 
44 per cent. Debentures ...........,............ 100 .. 109-115 Bournemouth and Poole, Ordinary .. 124 
[ndis Rubber, Gutta Percha, and Telegraph Works 10 .. 204-2] 44 рег cent. Cum. Prein. 10 .. 94-1 
pl MAE DM uu com EE тут ebenture Stock, Red 100 .. 108-1 
er, [] laune oe е - 
Thlegraph Construction aud Maintenance oo ло 12. 840 Brompton aad Kensington Оша ү . 
5 per cent. Bonds ........................ ..... 100 .. 102-105 Calcutta Electric Su iy Corp. Ordinary, Nos. 1-20,000.... 5 7484 
Nos. 20,001-30,000 .............................. 5... 8 
Eleetrie Tramways.— Cambridge Electric Supply Company, Ltd., £10 6 8 
* ?) , [1] . "c.i ee 
Auglo-Argentine, 1-260,007 ............ ................. 5 4 ai Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 105-109 
»rmanent 6 per cent. Debenture Stock, 1888.... 100 .. 125-1 Charing Cross and Зїгапа................................ 5 .. 9-94 
Blackpool and Fleetwood Tramroad...................... 10 .. 124-13 Nos. 50,001-70,000 .............................. B. us 8-9 
Brisbane Tramway [uvest., Lim., Ord., 1-75,000 .......... 5 34-4 — 44 e cent, Cum. Pref. ........................ 5 .. 546 
5 per cent. Cum. Pret., Nos. 1-75, „ 5 44-5 “City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 103-106 4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 .. 105-1 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 .. 7-74 Chelsea Electricity Supply .............................. 8 ott 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 94-94 44 per cent. Debentures ........................ 100 .. 109-112 
—— 4 per cent. lst Mt. Debs., Ne os. 1-5, of £40each 40 . 101-105 p.c xd | City of London, Ordinar j . 10 .. 10-11 
British Electric Traction, Ord., 1-500,000 & 60,001-90,000 .. 10 .. 13-14 6 per cent. Cumulative Pref. .................... 10 .. 13-14 
6 per cent. Cm. Pt., 30 001-60, V 10 -13 5 per cent. Debenture Stock .................... .. 123-128 
5 per cent. Perpetual Debenture Stock ...... ... 100 127 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 .. 104-107 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 6 .. 41i County of London and Brush Provincial, Ordinary........ 10 .. э} 
“А” 6 per cent. Cm. Pf., 1-40,000 .............. B^ us 5 6 per cent. Cum. Pref. .......................... ng 
' B" 6 per cent, Cm. Pf., 1-27,500 DORT 88 5 44 per cent. Debentures Prov. Certs. All Rd. 100 .. 110-11 
——— per cent. Deb. Stock, Rol... 100 .. 1041 Edmuhdsons' Electricity Corporation, Ordinary,1-17,400.. 5 .. 64 
Prov. Cert., all paid ............................ 100 .. 98101 6 per cent. Cum. Pref. .......................... 5. .. 
Oape Electric Tramways, Nos. 1-400,000 .... ............. | A 24-28 44 рт cent. First Mort. Deb..................... 100 .. 107-110 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. q xd Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf., 1-20, 000 6 .. 34 
4 per cent. lst Mortgage ebentures ............ 100 .. 101-104 xd 5 per cent. Debenture Stock, Red. .............. 100 .. 99-1 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 13-14 Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 .. 02.185 
5 per cent. Cum. Pref. .......................... 10 .. 11-12 44 per cent. First Deb. Stock, Red. .............. 10 .. 1 
——— Debentures .................................... 100 .. 96-99 Hove Electric Lighting, Limited, Ord., 1-11,000 .......... |: „ 7-8 xd 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 1213 Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21, 000 5 .. 10-11 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 144-15; 4 per cent. Debenture Stock, Hed, occu cases 100 .. 101-104 
— 1 per cent. Mort. Debs., 1-3, 000, Re .......... 100 98 Kensington and Knightabridge and Notting Hill ........ 100 .. 104-107 
Imperial Tramways, Огайпагу............................ all -224 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 92-104 
6 рег cent. Cum. Pref. .......................... all .. 1 1029 London Electric, Ordinary .............................. $- us 13- 
44 per cent. Deb. Stock .............. M ME 100 .. 112-11 6 per dent Fett 6 . 45 
Isle of Thanet Electric 5128558 and Lighting, 5 per cent. 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. -99 
Cum. Pref., Nos. 30,001-60,000 ....................... 9... 44-42: Metropolitan, Огййїпагу.................................. 10 .. 1541 
4 рег cent. Debenture Stock .................... 100 .. 95-98 per cent. First Mortgage Debenture Stock .... 100 .. 110-11 
Kidderminster and District Lighting and Traction, Pref... 5 34-4 0 per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
London United Trys. (1901),5 per cent. Cum. Pref. 182800 10 .. 114-12 Newcas le-apon-Tyne Electric Supply, Ordinary.......... 5 9-94 
е „ 5 э , 1-82'500| 5 .. -94 , . 4 .. 64 
4 per cent. Ist Mt. Dh. Stock, Reds. .............. 00 .. 107-109 Notting Hill Electric Lighting .......................... 10 .. 1541 
o АА Prov. Сг&................. 50 81-85 4 per cent. First Mort. Debs., Nos. 1-500 (Reg.). 100 .. 101-1 
New General Traction, Ordinary ........................ 5 s 2-5 Oriental, 1879.......... cesses eee eene T, us — 
— — 6 per cent. Cum. Prei... . 10 5-4 SBATOB ooo rege ene errr sesat CB ds == 
—  — 5 per cent. Mortgage Debentures, 1-1,713(Regd.). 100 .. 93-98 £44 Shares, New .............................. 44 — 
Oldham, Aston, and Hyde Tramway, Огдіпагу............ 10 .. 104-104 Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ B sr 5-6 
5 per cent. Cum. Pref, .......................... 10 .. 1341 4 per cent. DebentureStock .................... MO .. 98-101 
Perth Elec. Tramways (W. A.) 5 рег cent. 1 Mort. Deb. Stk. 100 .. 101105. River Plate Electric Light and Traction, Deb............. 100 .. 70-75 
Potteries Electric Traction, 1 25, 6740. 000. 10 1811 Royal Electrical Company of Montreal, 44 per cent. First 
5 per cent. Cum. Pref., 1-20,000°................ 10 .. 101 Shares Moftgage Debentgres ........................ 100 .. 101105 
44 per cent. Debenture Stock... . 100 .. 108-111 Smithfield Markéts Electric Supply, Ltd., Ord., 1-12, 000. 5 iu 
South Lancashire Electric Traction and Power Company — r cent. Debenture Stock .................... 100 .. - 
£250,000 Ordinary .............................. l .. 1 South London, Ordinary 5... Ж-М 
£51,132 6 per cent. l'reference .................. lós .. 3 16 8t. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 .. 15-16 
— — £50,000 А CCC "WS qu l 7 percent. РгеЇ................................. 5 .. 84-5 
LL 650.000 23 per cent Nebentare Stock ....... 80 pe. 87 p.e ——— DD 100 .. 101 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ m 5144 
Electric Rallways.— 5 per cent. Cumulative Preference, 50,001-80,000 3 .. 3 D 
Westminster, Ordinary ........ 5 V D .. ny 
Gontral London, Огайпагу................................ 100 .. 104-107 —— — 5 per cent. Cum. Pref., 110,101-138,241 .. .. ...... 2h .. 64 
4 per cent. Prein 100 .. 107-110 
i „ Geer 100 .. 105-108 
4 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 . 115-118 Telephones.— 
City and South London, Consolid Ordinary .......... 10 .. 71-73 
4 per cent. Debenture Stock .................... 100 .. 115118 National Telephone, Preferred .......... ............... 100 .. 93-95 
5 per cent. Pref. Stock '91 ...................... 100 .. 128131 ——— Deferred Stock ................................ 100 .. 9658 
Е 5 a 295 Luise ]] ðꝭ Re 100 .. 126-129 6 per cent. Cum. First Pref. .................... 10 .. 124-13 
mos co 1 g’ V. OU E 100 .. 122-126 — 5 per cone eg кол Hune e Е. А 114-124 
erpool Over ead г cent. Pref. .................... — .. 13-1 ——— per cen оп. Cum. cꝶ·oll . oe 
Liv оке. 1.500 oe E Rita becca HERD ME 2555. 7 Ys —— per cent. Deb. Stock, Red. .................... 100 .. 3 3 
——— 4 per cent. Mortgage Debentures, Bed., 1-1,700 . — . 102-104 4 per cent. Deb. Stock. Red. ...........Ӊ.... 10 . 102-106 
Waterloo and City, Ordinary ............... аг ...100 . 1 94 v tenta] Talaphone ant атте mann 1 &-1 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| | Miles of | 
Traffic Returns for Increase or Accounts for t ; 
Line. week decrease. di pe OE panu YEAR cat 
| Current | | Total | Passengers С il P rond Ип f nile 
В | tal | Passengers Car miles as- ar e of | mile. 
Ending| 1902. | 1901. Week ` year. Cae 1900. | Ending receipts carried. run. s'nger| mile. track. i 
—— —— |— —— — — — | 
2 551 5 + 29 + бт 19j 17{| May 31. 3753 | $e 130 Б 
Corporation.......... | Oct, 18 2 T ` | Мау 51 37,931 9,099,715 794,641 098 1302 1,970 : 
inam Tram«eya ems „ 18. 5,229 4,84 + 395 +15680 6} - E Tees asd | 988 = dis Ө! 614 
Birkenhead Corporation ........ "M E = = ae 25) = Mar. 51° 31,593 6,456,361 | — 117 — 1.3542 — 
Blackburn Corporation ........ „ 10 760 630 + 70 + 3,521 | 21 = REN ‚ 26,064 = ^ 158,557 | 1180 15085 | — 
Blackpool Corporation.......... „ 16 507 489 + М8 — 165 — Mar. 51, 41,818 5,509,190, 753,503 |173 |132 | 2,538 | — 
Blackpool-Fleetwood Tramways | , 18 306 500 + Bó — 508 | 160 — Dec. 31. 31,591 | 1,902,692 | 962827 396 |1520 1,900 | 7-25 
Bolton Corporation „ 19 1,572 | 1,533 + 33 + 2,967 | 32 — | 77,274 , 15,828,935 i 1,705,580 117 |1086, 2,420 | — 
Bradford Corporation .......... „ 19 3.363 | 1,187 +2,176 = 91! — Mar. 31, 70,215 X ,530,531 — |1100! 1,150 7.57. 
Bristol Tramways Company .... 17: 4,895 , 4,040 + 765 — 51) 49 Dec. 31 210,112 | 36,714,906 | 5,462,039 11:37 | 9225; 4,080 631 
Carlisle Tramways Company.... Sept. 20 1 180 + 15 + 450 ran — „ 51 8,675 2,010,875 323,0447 103 | 6°46 = 465 
Central London Railway........ Uct. 18 | 6,971 | 6,326 + 615 + 8,9064] 12 12 „ 51 335,086 | 41,188,389 | 1,243,730a | 1:88 '64°29а 27, 3894 
City and South London Hailwa) „ 19 327^ 2.071 71.202 415.527 12 Ka „ 51, 62,001a, 7.008,842d! 1,234,730 2115 — 56,010 | — 
Cork E. T. and L. Company .... » 16! 682 454 + 228 + 5,128 | 15 136 Е | 25,921 5,714,325 855, 52 | 1:00 6°71; 1,590 a 
Darwen t 55 E — — er = ‘} 75 Sh Mar. 31) 10,470 | 2,114,983 | 217,891 |1419 11·53 1,398 | 12-56 
er Corporation ............ , 18 201 213 - 14 + 97 44 - » 51 11.864 2,905,825 210,555 | 0:979 | 10:55 | 2,030 | 9 
Dubiln 4 Lucan Electric кыйна; » rs T 108 Md E 518 + 157% 63 6} Dec. 31, 5,555 362,494 101,464 | 3:68 | 1520. 825 308 
blin U. T., electric cars. T Je 9 Е 46 | | i 
Dublin 8. District, Electric .... ,, 17 636 1781 + 55 } 1,236 | 46 | „ 51 246,255 | 45,815,734 | 6,670,000 | 1:29 | 8:89 5,590 | 571 
Dundee City Tramways ........ %%% ᷑ — õͥN ОИНИ РКИ Мау 15, 26,058 , 0,595,312 | 416,550 [098 |140 | 1,180 | — 
Glasgow Corporation .......... „„ l8 12,690 | 135,657 - 957 > 101 85 „ 51 532,146 | 155,243,378 111,935,099 , 090 |11"71| 5,597 | 7-51 
Corporation............ „ 8 1105 | 1,019 + 86 + 2,105 272 18 Маг. 31) 53,969 13,173,923 | 1,065,763 | 1-00 |124 | 1, 937 
Huddersfield Corporation ...... „ 18 1,100 901 + 196 — |38 48 Sept. 30 29,061 4,619,813 | 62501 |15 1114! 600 112 
Hull Corporation, E. 3.......... „ 18 2,495 | 220 + 224. + 2,134 19 94 „ Y 72,531, 17,263,015 1,647,026 |100 | 10°54! 3,810 | 4-72 
Liverpool Corporation... .......- „ l| 9873 9,200 + 613 +31157 95 78 | Dec. 31 87,707 | 21,065,999 | 2,218,060 111 | 949! 5,04 5 07 
Liverpool Overhead Railway.... .,. 19) 1,520 | 1461 + 59 - 1,146 15) 15} June 50, 69,152 | 8,426,976 787,010a ! 1-97 21 074 4,450 |1591a 
Newcastle-on-Tyne Corporation — -- =! e 36 — — = E 22 ен d ax Fs 
Portamouth Corporation........ Sept. 20 1,831 | 1,003 + 828 = эз =| — o — = = EA p: = = 
Sheffield Corporation .......... Oct. 19 81 17 — — | 46 — Mar. 25 191,837 | 49,176,631 ! 3,791,993 093 |1201 4,140 | 782у 
fouthampton Corporation . „ 16 ui] 892 + % — 11 — „ 51 28,973 | 4,761,149 696,159 145 | 995' 263% | — 
Sunderland Corporation ........ „ 19 1000 pus UT 7 * — | a 17 „ 31 57,507 15,559,808 | 1,170,207 101 | 11°75! 3,380 | 6-31 
* Includes maintenance of permanent, way and proportion of profits paid to the tramway companies for term of unexpired lease. « Train mile. 
А Half-year's figures, с Include rail and tram. d Total receipts. e Electric traetion only. / Including one section of horse — 
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NOTES. 

Institution of Electrical Engineers.—The open- 
ing meeting of the new session of the Institution is fixed 
for Thursday, Nov. 13, at eight o'clock, when the premiums 
awarded for papers during the session 1901-02 will be 
presented, and Mr. James Swinburne, the president, will 
deliver his inaugural address. The students’ section opens 
its winter meetings on Wednesday, Nov. 5, with a paper 
by Messrs. Н. A. Pickett and A. B. Scorer, on Steam and 
Electrical Exhibits at the Wolverhampton Exhibition." 


Institution of Junior Engineers. By permission 
of the Bridge House Estates Committee the members of 
the above institution recently paid a visit to the London 
Bridge widening works, and had the opportunity of 
witnessing the erection of the last girder of the temporary 
footbridge. The resident engineer, Mr. W. B. Cole, 
А.М.І.С.Е., showed the party over the works, which are 
being carried out with the object of widening the foot- 
ways of London Bridge from the present width of 9ft. 6in. 
to a width of 14ft. 

Liquid Air.—Dr. Carl Linde, the well-known scientist, 
of Miinich, will read a paper on “The Technical Applica- 
tion of Liquid Air" on Wednesday evening, Nov. 5, 
before the Cold Storage and Ice Association at the 
Institution of Mechanical Engineers, the hall of which 
has been kindly lent for the occasion. In the absence of 
the Hon. Alan de Tatton Egerton, M.P. (president of the 
association), Mr. T. B. Lightfoot will preside. Com- 
munications respecting the meeting should be addressed to 
the hon. secretary, 19, Ludgate-hill, London, E.C. 


* Proceedings of the American Institute." The 
American Institute of Electrical Engineers has issued its 
Transactions for June and July last. A large number of 
papers and the discussions of papers are embodied in this 
issue, which is unusually bulky. Chief among the former 
are the following : “ Тһе Electro-Chemical Industries,” by 
Mr. S. Sheldon; “Тһе Electric Furnace in Industrial 
Chemistry," by Mr. Chas. B. Jacobs; ‘Electrolytic 
Conduction without Electrodes” and “Liquid Potentio- 
meter, by Mr. C. Hering; “Electrolytic Кесоуегу of 
Copper from Low-Grade Ores,” by Mr. N. S. Keith ; and 
“ Some Common Faults in Exterior Illumination," by Mr. 
S. Everett Doane. 

A Tidal Waters Power Scheme. We understand 
that a proposal is on foot at Hikuraki, in New Zealand, for 
the utilisation of the tidal waters of the place in the 
generation of electricity. The plan is to build a tunnel 
through а narrow neck of land at Pelorus Sound 88ft. in 
length. The rise and fall of the tide at this place varies 
from 6ft. and 7ft. to 10ft. and 11ft., and the tunnel would, 
it is said, command 50,000 acrer of tidal water. It is not 
stated how the power would be generated, but presumably 
the tunnel would be made below the level of the lowest 
ebb tide, and turbines would be installed at either end of 
the tunnel. The scheme has been taken up by a local 
company, which has a capital of $75,000. 

International Fire Exhibition. The electrical 
section will be a distinctive feature of the forthcoming 
fire exhibition at Earl's Court. It will comprise primarily 
fire-calls and fire-alarms, but at the same time will include 
exhibits of systems of insulation, cut-out apparatus, and 
other protective devices. Mr. James Swinburne (president 
of the Institution of Electrical Engineers) has accepted the 
chairmanship of this group, of which the deputy-chairman 
is Mr. Lionel Langridge, whose name has long been 
associated with the question of electrical risks in 
insurance. Among the members of the advisory council 
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there are also to be found the names of two notable 
electricians in Sir W. H. Preece and Prof. Ayrton. 


Electricity in Mines.— A committee has been 
appointed by the Home Secretary to enquire into the use 
of electricity in mines and the dangers attending it, and to 
report what measures should be adopted in the interests of 
safety by the establishment of special rules or otherwise. 
The committee consists of Mr. H. H. S. Cunynghame, C.B. 
(legal assistant, Under-Secretary of State for the Home 
Department) (chairman), Mr. Charles Fenwick, M.P., Mr. 
Archibald Hood (past president of the Mining Association 
of Great Britain), Mr. James Swinburne (president of the 
Institution of Electrical Engineers), and Mr. W. N. 
Atkinson and Mr. A. H. Stokes (his Majesty’s inspectors 
of mines). The secretary of the committee is Captain A. 
Desbrough, one of his Majesty’s inspectors of explosives, 
Home Office. 


Diffusion of Hydrogen through Platinum.— 
In describing some experiments in this direction, Mr. A. 
Winkelmann states that the rate of diffusion of the 
hydrogen increases after the platinum has been treated 
for some time. It is proved that this is not due to 
expulsion of occluded air, but to the crystalline structure 
assumed by the metal. When the platinum has passed 
into this state, it persists therein. The diffusion of 
hydrogen through red-hot platinum is not proportional 
to the pressure of the gas, but it is prcbable that the 
diffusion is accompanied by a dissociation of the molecules, 
and only the atoms of hydrogen pass through metal. The 
results agree with the formula obtained in previous 
experiments. The present expcriments were made with a 
platinum tube 19cm. long, 1mm. in diameter, and 0'1mm. 
thick in the walls. The metal was heated electrically. 


Berlin High-Speed Trials.—The electric high-speed 
trials on the Berlin-Zossen military railway have been 
resumed with а new type of motor designed by Messrs. 
Siemens and Halske, of Berlin The forward end of 
the motorcar has been made parabolic in shape, in 
order to lessen the wind resistance, and the heavy 
transformers previously used to reduce the pressure of the 
current from 10,000 volts to 2,000 volts are now dispensed 
with entirely. Current is thus delivered to the motors at 
the line voltage. This and a reduction in the size of 
the motors will have the important effect of lessening the 
deadweight of the car. The experimental track has been 
relaid with heavier rails, and it is anticipated that these 
and other alterations in the conditions of the previous 
trials will allow of a higher rate of speed being attained, 
approaching 125 miles an hour. Up to the present the 
maximum speed on the preliminary trials has been 85 miles 
per hour. 


Telegraphs to the Far East.—Replying to Sir 
Edward Sassoon in the House of Commons on Tuesday, 
the Postmaster-General said he was aware that cable rates 
from Hong Kong to England vid the Great Northern line 
are practically double those charged from Hong Kong to 
Russia. Mr. Chamberlain added that it was in accordance 
with a well-established principle of the Telegraph Conven- 
tion that adjoining countries like Russia and China or 
China and British India may make arrangements between 
themselves for lower rates than those which are generally 
applicable ; and Hong Kong, as forming geographically part 
of China, has been brought within the terms of the special 
agreements regulating telegraphic rates between China and 
Russia on the one hand and China and British India on the 
other. These and other charges had been under the con- 
sideration of the Colonial Office and the Post Office, and 
he hoped that it might be possible to reduce the rate 
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between this country and Hong Kong. The Great Northern 
Company did not possess a monopoly of landing rights in 
any British territory. 

High Osmotic Pressures.—Some twelve months ago 
a method was described for the electrolytic deposition of 
an osmotic membrane in the wall of a porous cell. The 
highest pressure which had then been reached with such a 
cell was 4:5 atmospheres, the inability to withstand higher 
pressures being due, not to the weakness of the membrane, 
but to the difficulty of securing the manometer in the cell. 
Mr. H. N. Morse, in conjunction with Mr. J. C. W. Frazer, 
has now published ап account of improved arrangements 
for securing the manometer, and of certain modifications 
in the construction of the cell. By means of the improved 
apparatus, with a normal solution of sugar, a pressure of 
51:5 atmospheres has been attained. The osmotic pressure 
of a semi-normal solution of sugar at 20deg. was found to 
lie between 13 and 14 atmospheres. 


Calculation of a Transmission Line. In a paper 
read before the Pacific Coast Transmission Association, 
Messrs. Hutton and Crawell remark that since the discovery 
of great oil fields the use of fuel oil has begun to compete 
seriously with electric power in the West. They proceed 
to consider the design of a 50,000-h.p., 80,000-volt, 200 mile 
transmission line, and recommend using a pressure in 
thousands of volts equal to onethird of the number of 
miles of the transmission line. Aluminium is assumed for 
the transmission wire, and four cases are analytically 
treated : First, two three-wire three phase circuits, operated 
at 60 cycles per second; second, two three-wire three- 
phase circuits, operated at 30 cycles per second ; third, 
four three-wire three-phase circuits, operated at 60 cycles ; 
and fourth, four three-wire three-phase circuits, operated 
at 30 cycles. The last system is the most suitable. Fora 
plant of this size, where the bulk of its capacity would be 
used for driving motors, a frequency of 30 cycles, or even 
less, should be adopted, using motor-generator sets when 
lighting is required, thereby getting a much better voltage 
regulation for lighting than is shown in the average trans- 
mission plant of to-day. 


The Dunedin Power Scheme. — Latest advices from 
Dunedin, New Zealand, fail to show any change in the 
deadlock which has arisen with regard to the water-power 
schemes for supplying electric light and power to the city. 
The trouble has its origin in the fact that the Corporation 
are unable to make up their mind as to which scheme to 
accept, although the matter has been under consideration 
for considerably more than a year now. In the meantime 
the construction of the electric tramways in the city is 
proceeding, and the Corporation have to make arrange- 
ments for a supply of current by the time the trams are 
ready for running. It has, therefore, become neces:ary to 
erect a temporary steam plant to work the elcctric system, 
although the hope was cherished originally that the water- 
power scheme would have made sufficient headway to 
enable a supply of energy to be obtained from this source 
for the tramways. Mr. Goodman, the engineer to the Cor- 
poration, is now in America, and he has been cabled to to 
secure the necessary machinery. Weare sorry to see that 
the Corporation will obtain the temporary plant from the 
States, as it is desirable, for more reasons than one, that 
the British Colonies should place their orders with home 
manufacturers as far as possible. 


New Wireless Telegraph System.—The interest- 
ing announcement was made in the early part of this weck 
that the Eastern Telegraph Company has entered into an 
agreement with Mr. Nevil Maskelyne, son of the veteran 
Egyptian Hall entertainer, for a trial of a system of wireless 


THE ELECTRICAL ENGINEER, OCTOBER 31, 1902. 


——————— ꝛD— — — O — — 


telegraphy which Mr. Maskelyne claims to have invented. 
It was stated that the arrangement provides for the equip- 
ment of all the cable ships owned by the Eastern Telegraph 
Company with the new system. Enquiries at the offices 
of the company, however, have elicited the fact that the 
agreement has been arrived at merely from an experimental 
standpoint, and that an installation is to be set up ata 
point near Land's End. Two of the company's cable ships 
now lying in the Thames are also to be fitted with Mr. 
Maskelyne's apparatus, and the experiments are to take 
place as soon as weather conditions permit. In spite of 
Mr. Maskelyne's assertion that his system is superior to 
that which Mr. Marconi is now engaged in perfecting, the 
former assigns 50 miles as the practical limit for communi- 
cation by wireless telegraphy. The principal improvements 
claimed to have been effected in the new system consist, 
according to the inventor, in the removal of the necessity 
for the vertical wire in the Marconi system and in the 
greater sensitiveness of the coherer. 

An Interesting Wireless Installation.—It 
wil! probably not be generally known that at the present 
time there is in actual operation a wireless telegraph 
installation within the metropolitan area. It is to be 
found in the suburban seclusiveness of Streatham, and is 
used by the London County Council as à means of com- 
munication between the street fire station at Streatham 
green and the temporary sub-station in Mitcham-lane. For 
rather more than two years now the apparatus have been 
at work, but few of those, even residents in the neighbour- 
hood, who read in the papers of the great achievements of 
wireless telegraphy abroad, knew of the installation which 
was operating in their midst. To the uninitiated, the 
“ clicking " sounds which emanated from the street station 
when messages were being transmitted or received were of 
little or no consequence and excited no interest. The 
distance covered by this installation is very short—perhaps 
100 yards or so—but in the two years it has been up it 
has done yeoman service, resulting in the saving of time 
in the turning out of appliances at the temporary sub- 
station. The instruments are supplied by Marconi’s Wire- 
less Telegraph Company, under an agreement with the 
London County Council, and the arrangement has just 
been extended for another year—until September next— 
when it is expected the permanent fire station in Mitcham- 
lane will be completed. 


Electrolysis by Return Current.—Writing in a 
German contemporary recently, Mr. Larsen gave a good 
account of some experiments in which he investigated the 
question of how far the electrolysis of gas and water pipes 
by return currents of tramways can be diminished by 
changing the direction of the current at regular intervals. 
Two sets of tests were made; in one, the direction of the 
current was reversed once every hour, in the other once 
every day. The results seem very promising, for by 
reversing once a day the electrolytic action is reduced to 
one-fourth, and by reversing once an hour it is reduced to 
one-thirtieth. Moreover, if the direction of the current is 
always the same, the result of electrolytic action is that 
holes are eaten into the pipes, while with the current 
reversals the reduced electrolytic action which is still left 
is distributed more uniformly with considerably less bad 
effects. In some further experimental investigations by 
the author a piece of steel tube, 2in. in diameter, was 
placed vertically in the centre of an iron cylinder 10in. in 
diameter. There were nine cylinders, each one of which 
had its tube resting in an upright position on an insulating 
clay plate The space between the cylinders and tubes 
was filled with earth. Direct current was sent from the 
tubes to the outside cylinders, all these different cells 
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yield of chlorate in a remarkable manner. The com- 
bined output of the two factories is probably now 
over 3,000 tons, but official confirmation of this figure 
is not forthcoming. Another patented procedure for the 
electrolytic manufacture of chlorates, known as the Carlsen 
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being connected in series. The results show that the loss 
of weight per ampere-hour was practically the same under 
the different conditions of the experiments, and was inde- 
pendent of the current density, the voltage, the kind of 
iron, the percentage of sodium chloride, and of whether 
the circuit was continuously closed or periodically inter- 


rupted. 


The Steam-Turbine.—The American Street Railway 
Association held its annual convention at Detroit on the 
8th of the present month, and it speaks well for the 
growth of electric traction in the States that the attend- 
ance was the largest in the history of the association. 
The list of papers read was of a high order of merit, 
although a number of them were of quite local interest, 
having reference to the methods and practices followed in 


street railway operations in the States. There was, 
however, one very interesting paper of outside interest, 


which was contributed by Mr. Е. Н. Sniffin, on“ Steam- 


In this paper the author considered the 
general character of the turbine as a type of motor con- 


He detailed a number 


Turbines.” 


trasted with the piston engine. 
of interesting installations of the steam-turbine, and gave 


data relative to its efficiency and the advantages of 


small floor space and its tendency to vary but little 
over wide ranges of load. From an abstract of the 
paper in the Electrical Review of New York, it was 


shown that with a unit as small as 400 kw., a result 
of 14:47lb. of steam per brake horse-power per hour 
may be obtained, corresponding to less than 1531. per 


indicated horse-power. As the units become larger, 


the turbine is brought into comparison with the best 


engine practice. Here it still preserves its uniform 
efficiency, and its practical advantages are no less evident. 
The difficulties in the way of successful parallel running, 
he thought, cease with the turbine. There is no fluctua- 


tion of angular velocity. There is but one direction of 
motion, with no element to detract from even turning 


moment, and due to its speed there is stored up more 
flywheel effect than is present in the piston engine. As 
wil have been gathered from the above remarks, the 
author was entirely in favour of the steam-turbine as the 
prime mover in electricity generating plants. 
Electrolytic Manufacture of Chlorates.—In the 
current number of the Electrical Review of New York, Mr. 
J. B. C. Kershaw presents the first of a series of articles 
he is eontributing to that journal on the electrolytic manu- 
facture of chlorates. Mr. Kershaw is an eminent authority 
on electro-chemical matters, and his literary contributions 
are always interesting. In the present article he briefly 
describes the electrolytic method which is covered by the 
Gall and Mortlaur patents, and which is employed at the 
Valorbes Chlorate Works in Switzerland, and the St. Michel 
Chlorate Works in Savoy, France. Water power is employed 
in both instances, the horse-power available for the manu- 
facture at both centres being between 3,000 and 4,000. The 
Société d'Electrochimie, of Paris, the company owning the 
Gall and Montlaur patents, having proved that the process 
operated successfully at Valorbes, built a second factory at 
St. Michel in 1894. At these works a head of 230ft. is 
obtained at the turbine-house. The water is taken from 
the River Arc at a point 11 miles above the factory, and 
this water is conveyed by a tunnel 14 miles in length to 
the forebay at the head of the pipe lines. Tho turbine- 
house contains twelve 200-h.p. and four 400-h.p. turbines, 
direct-coupled to Thury dynamos of equivalent power. 
Since 1894 the company, it is believed, has adopted new 
methods of working the cell, laboratory invéstigations 
having shown that the presence of chromates and 
of hydrochloric acid in the electrolyte increases the 


process, has been operated at Manshoe, in Sweden, since 
1894. At these works some 20 turbines are installed, the 
capacity of the plant being somewhere in the neighbour- 
hood of 4,500 h.p. An annual output of 1,300 tons is 
maintained. A second chlorate factory has been started 
at Alby, in Sweden, where 1,200 h.p. is available, but no 
details of the process used have yet been published. 

New Method of Starting Induction Motors.—An 
article recently appeared in Elektrotechnische Zeitschrift from 
the pen of Mr. A. Schwartz in which he described a new 
method of starting small induction motors, which is claimed 
to be a great improvement on those at present employed. 
The method in question makes use of the property of the 
alternating field to repel a conductor if placed unsym- 
metrically in this field. In its normal position the rotor 
of an induction motor is placed symmetrically, so that 
this repelling force is not evident. By shifting it a little 
axially and connecting the stator winding to the supply 
a strong repulsion becomes evident. With the rotor in 
this position it сап be started by hand, a slight effort only 
being necessary. It will then come up to speed, the 
repelling forces of the alternating field being greater at 
this time, due to the heavy current flowing in the short- 
circuiting ring, than the attraction of the magnetic field 
for the iron core of the rotor. When, however, the rotor 
has reached it normal speed, the current flowing in its 
windings is considerably less than at starting, and the 
attraction of the magnetic field for the core of the rotor 
is greater than the repelling force acting upon the rotor 
windings. The rotor is then drawn strongly back into its 
normal position. This motion is made to effect the 
coupling of the motor to the driving shaft. The coupling 
is attached to the end of the rotor shaft, which must be 
extended for this purpose, and sufficient end play allowed 
between the bearings for this motion of the rotor. When 
the rotor is drawn into its normal running position, the 
coupling engages in the under surface of the driving 
pulley, and the machine then picks up its load. The 
action of this arrangement is claimed to be very sure, 
since the act of coupling does not depend so much upon 
the motion of the rotor as upon the relative forces acting 
upon this. The rotor is not drawn back into ite running 
position until the current in its windings has diminished 
sufficiently to allow the attraction of the field to overcome 
the repulsion exerted on the windings. In starting the 
motor, the rotor is pushed axially a short distance, the 
main switch is closed, and the rotor given a slight motion 
by hand. The motor at once runs up to speed, auto- 
matically throws its coupling into gear, and picks up the 
load. : 

Tube Railways in London. — The failure this 
session of the capitalists to obtain parliamentary powers 
for a system of tubular railways to run through the heart 
of London from West to East, has emboldened the London 
County Council to take up the matter in a way which we 
think is to be strongly deprecated. In a lengthy report, 
which was submitted to the Council at their Tuesday meet- 
ing this week, the Parliamentary Committee sketched the 
history of the two Bills whose fate was decided by Sir 
Lewis Melver's Committee of the House of Commons in 
the early part of last week. We agree with the committee 
in the regret they expressed at the end of their report that 
the session of Parliament should have passed without any 
addition to the means of locomotion in London in the 
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direction indicated by the Joint Committee of 1901, but 
we refuse to be convinced that “the question has become 
of such urgent importance that the Council should at 
once address itself to the problem of seeking for London 
some means by which to secure that the needs of the 
travelling publie shall be adequately met." In our opiuion, 
the Council is going quite outside its province in taking 
upon itself such work as this, which, in its early develop. 
ments at least, should be left entirely to private enter- 
prise. Further, it introduces а form of competition which 
would have most injurious effects, as we have time after 
time pointed out in this journal. We trust, therefore, 
that the Council will most seriously consider its position 
before taking steps to introduce a Bill on the subject in 
the next session of Parliament. But, in any case, we aro 
eonfident that Parliament would not fail to hesitate before 
accepting an entirely new scheme promoted by the London 
County Council in opposition to the promoters of the 
older schemes, who have promised to amend and revive 
their proposals next year, and whose experience in these 
matters has been dearly bought by costly proceedings in 
the committee-rooms of the House of Commons. Lastly, a 
decision in favour of the London County Council would 
enable that body to compete with the existing railways, 
which are burdened with pioneering charges. This kind of 
competition has always been condemned by Parliament. 
Long - Distance Transmission for Electric 
Traction.—Long-distance transmission from a steam 
station for electrie traction is the exception and not the 
rule in the States, where in nearly all cases of the trans- 
mission of energy to long distances the station is worked 
by water power. ‘There is, however, described in the 
issue of the Alectrical IForld for the 11th inst. a very 
interesting case of long-distance transmission from a steam 
station, the main purpose of which is to operate electric 
car lines between a number of cities in New Hampshire, of 
which Portsmouth is the principal and the only seaport. 
Portsmouth, indeed, is the site of the generating 
station that operates electric cars in  Nashna and 
Rochester, which two places are over 75 miles apart. 
The most distant end of the system is 50 
miles away from the power-house, and accordingly the 
energy is transmitted at the high voltage of 13,200 volts. 
The total length of the line operated at this voltage is 
65 miles, and branch lines raise this total to over 80 miles 
of high-tension transmission. Throughout the greater 
part of its course this 13,200-volt line does not follow the 
tracks of the tramways it is designed to feed, but takes, as 
a rule, the shortest course across country from one sub- 
station to another. A result of this plan is that a great 
part of the line is run over private land. As many as 
nine sub-stations are supplied by the high-tension lines, 
and the general plan of their arrangement is to decrease 
the number or size of conductors at each sub-station 
as the distance from the generating plant increases. 
At each sub-station the received energy after passing 
through the oil switches goes to transformers, that reduce 
the voltage from 13,200 to 380 for the rotary converters. 
These three-phase rotary converters, of which there are 15 
distributed over the nine sub-stations, work at 25 cycles 
and deliver direct current at 600 volts to the trolley wires. 
All the sub-stations are devoted exclusively to the opera 
tion of the electric railway of the New Hampshire Traction 
Company, which has a total length of about 132 miles. A 
minor purpose of the transmission system is the general 
distribution of light and power to Portsmouth, Exeter, and 
Hampton, and other points where it may be desired. 
Researches on Elements.—The current number of 
the Journal of the Chemical Society prints a long abstract 
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of an account of the researches recently made by Mr. P. E. 
Berthelot on elements founded on the reciprocal action of 
two liquids. The first experiments are thus described : 
The amount of hydrogen evolved per minute in a volta- 
meter when a current was passed through it was measured, 
In the circuit of the current, a known metallic resistance 
was interposed. Using two Daniell cells, and with the 
voltameter under the ordinary atmospheric pressure, 
there is no visible evolution of gas when there is a 
»esistance of 5,000 ohms in the circuit. If the resistance 
is reduced to 2,000 ohms, the gas evolution commences, 
and 0-000187 mg. of hydrogen is evolved per minute. 
At 1,000 ohms, the quantity of hydrogen is 0:00057 mg. 
The pressure in the voltameter was reduced to 5mm., 
and the gas evolution then becomes apparent when the 
resistance is 25,000 ohms At 20,000 ohms, the hydrogen 
evolved per minute amounts to 0:000018 mg. The 
evolution of gas is produced with а smaller E.M.F. if 
the voltameter contains a substance, such as pyrogallol, 
capable of absorbing oxygen—a fact which is probably 
due to the diminution of polarisation. Using two Daniell 
cells and with pyrogallol in the voltameter, the evolution 
of gas is apparent when there is a resistance of 20,000 
ohms in the circuit, and 0:000044 mg. of hydrogen is 
evolved per minute. With 10,000 ohms, the quantity 
of hydrogen amounts to 0:000087 mg.  Employing & 
single Daniell cell, and with the pressure in the volta- 
meter (containing pyrogallol reduced to 5mm., the 
evolution becomes apparent when the circuit contains а 
resistance of 90,000 ohms. From these numbers it is 
evident that the presence of pyrogallol exercises а 
profound influence on the evolution of gas in the volta- 
meter. After describing further experiments the author 
concludes that the number of elements required to give 
a visible evolution of gas in the voltameter can be ascer- 
tained from the formula i= (N- 1:6)/(2:10 Ne/n - К), where 
i is the intensity expressed in amperes, « the E.M.F. of 
one element, Ne that of N elements in series, n the 
number of scale divisions over which the galvanometer 
needle moves, and R the external residence. The values 
caleulated from this formula agree well with the resulta 
previously found. 


An Engineering Address.—The presidential address 
of Mr. John Tweedy to the opening meeting of the new 
session of the North-East Coast Institution of Engineers 
and Shipbuilders which was held at Newcastle-on Tyne 
last Friday, has a considerable interest for engineers outside 
the membership of the society. In some prefatory remarks 
Mr. Tweedy referred to the great work achieved by the 
Hon. C. Parsons in his connection with the steam turbine, 
which, he asserted, was now firmly established as a rival to 
the reciprocating engine. It is interesting to learn that the 
total of all compound parallel-flow turbines at work апа on 
order for generating electricity reaches the large aggregate 
of about 300,000 hp. Mr. Tweedy also referred to the 
application of the turbine to the steamship, and prophesied 
that we should see in the not far distant future our largest 
vessels fitted with turbines. Не next dwelt at con- 
siderable length on the organisation and training of the 
engineering personnel of the navy, and urged the necessity 
for reform in this direction. At present the engineer 
officer was not an officer of the military branch of the 
navy; he was not endowed with the necessary executive 
powers in his own department, which experience pointed 
out as being absolutely necessary for efficiency. He 
therefore expressed the hope that the Admiralty Board 
would strengthen itself in regard to this question by 
appointing a strong commission, composed of experts from 
the inside and a few competent persons from the outside, 
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to consider and report upon the whole question. The 
president then took up the question of education in 
technieal science. The intrusion of electricity into the 
various branches of industry made still higher demands on 
technical scientific acquiremente ; electricity had introduced 
new conditions; it had compelled engineers to introduce 
an exactness in design and construction of engines and 
machinery of all kinds hitherto unknown. If we were to 
maintain our position in the affairs of the world we should 
have to discard all prejudices and antiquated methods, and 
apply ourselves with diligence to the improvement of our 
educational machinery. We should have to prepare a 
foundation of sound, sensible, general culture on whieh to 
build a superstructure of technical scientific education higher 
and broader than exists at present in this country. Mr. 
Tweedy concluded his address by a brief reference to the 
shipping question. The report of the council, which was 
presented at the same meeting, showed that the roll of 
members of the institution lengthens yearly, while its 
finances continue in a healthy condition. The total 
membership at the present time comprises 1,163 names. 
Among the awards whieh have been made to the authors 
of papers read before the graduate section is one of the 
value of £2. 10s. to Mr. R. Robson, for his paper on * The 
Wiring of Ships for Electrioal Installation." 


Electrical Work in the Tropics.—Mr. Chas. H. 
Hines in the Electrical World gives some valuable hints to 
electrical engineers who are thinking of taking up the 
work of installing lighting and power plants in countries 
lying within the tropies. Mr. Hines is especially capable 
of speaking on this subject, since he was one of the pioneers 
in this particular line at а time when the field was new and 
untried. The first and most important thing to be con- 
sidered in taking up this class of work is a thorough 
knowledge of the foreign language, for without that the 
engineer, no matter how great his ability, will find 
himself greatly handicapped. Before sailing, the engi 
neer should always go carefully over the list of 
materials sent, checking off all articles, and being sure 
that he has everything required to the very nails and 
screws. Arriving at his destination he will find that his 
machinery is generally handled in any way. He must 
personally supervise the unloading of the same if he wishes 
to preserve it unbroken. "Then another important point is 
the question of health. If the place where he is located is 
unhealthy and most tropical towns are more or less so— 
too much care cannot be taken until well acclimatised. 
Assuming the engineer on the ground where the plant is 
to be erected and ready to begin operations, then begins 
the test of his fitness for this class of work, as he finds 
that he must be in turn surveyor, mason, blacksmith, 
machinist, boilermaker, engineman, lineman, and a few other 
things, besides being an electrical engineer. Practically 
the greatest trouble to be encountered, however, is labour, 
and this varies greatly in different countries. In handling 
and erecting the heavy pieces the engineer is advised to 
see every hitch and tie made on all work, as otherwise 
disaster is sure to follow. In the matter of stringing wires, 
the fact of the great expansion during the intense heat of the 
day and contraction in the almost always cool nights must 
be taken into consideration, or trouble will ensue from the 
start, and, above all, the matter of protection from the 
héavy thunderstorms of the tropics must be given the most 
careful study, the very best arrester being employed. If 
the prime movers of the plant are wheels or turbines, 
another factor of trouble must he considered in plauning 
the hydraulie part of the station, and that is the rapid rise 
that takes place in the streams after a heavy rainfall. But 
the troubles of the engineer are not over even with the 


completion of the power station. 


The difficulty mostly 
arises in connection with the native assistants, who, it 
seems, resent the authority of their chief after a few 
months’ work. After starting up and getting the plant 
to run in more or less smooth shape, other troubles may 
arise out of the ignorance or superstition of the natives. 
Lamps are stoned and broken, lines cut, or poles uprooted, 
and for these troubles drastic remedies are needed. Truly, 
the lot of electrical engineer in the tropics is a hard one. 


Electric Power Transmission.—Within the last 
year or two the physical limits of electric powor trans- 
mission have been greatly extended, and in California, 
where much of the pioneer work was undertaken, there is 
to-day in actual operation a transmission line delivering 
energy 173 miles distant from the generating station. At 
present this is about the longest distance over which it has 
been found practicable to transmit electrical energy, but 
there are several schemes now in course of fulfilment in 
America which aim at breaking this record by the addition 
of many more miles. There is also one notable power 
transmission scheme in South Africa, the ultimate 
aim of which is to distribute power within a radius 
of 500 miles from the Victoria Falls. In view of 
these possibilities it is interesting to refer to a 
discussion of the physical limits of electric power trans- 
mission which is contributed by Mr. A. W. Adams to 
the columns of our American contemporary, the Engineering 
Magazine, It is admitted that power can be transmitted 
to any distance with constant efficiency and affixed weight 
of conductors, provided the voltage is increased directly 
with the distance. But the physica] limits of transmission 
are those fixed by the practical voltage that may be 
employed. ‘ At the present time the highest voltage 
employed in the transmission of continuous currents is 
22,000, and a system at this high voltage has been used 
in Europe. А practical voltage for alternating-current 
transmission, however, is 50,000 volts, which is in actual 
use on present transmission lines in the States. Large 
transformers are now being worked regularly at from 
40,000 to 60,000 volts. Experimental transformers have, 
however, been designed and built giving voltages from 
100,000 to 150,000, and the author sees no reason, so far 
as the transformer is concerned, why such voltages should 
not be used on transmission systems. To-day there are 
many transmission lines in the States employing 60,000 
volts, but at this point leakage through the air between 
the conducting wires becomes very appreciable, and 
increases rapidly with an increase in voltage. This leakage 
can only be reduced by increasing the distance between 
the couductors. Results of some tests made on a Colorado 
transmission line show that at 40,000 volts the loss 
between two wires 15in. apart was about 150 watts per 
mile. At 47,300 volts, the loss between the two wires 
15in. apart was 1,215 watts per mile, while an equal 
voltage on two wires 52in. apart caused a leakage 
of only 152 watts per mile. Three methods of line 


construction are suggested to reduce this leakage loss. 


First, by using heavy poles, the length of the cross- 
arms may be increased to 12ft. or 14ft. This would 
permit the three wires to be placed 104ft. or more apart. 
The second suggestion is that two light poles be used with 
a cross-piece between them. In this way, with a 30ft. cross- 
piece, three wires could be kept 14ft. apart. The third 
suggestion is that each wire be carried on an independent 
toll line By this arrangement the distance between the 
wires might be anything desirable, according to the ground 
space available, and the physical limit of electrical trans 
mission would then be dependent upon the highest pressure 
at which transformers can be operated, 
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THE CAUVERY POWER TRANSMISSION. 


. This interesting undertaking, belonging to the Mysore 
Government, is the first of its kind in India, and power is 


. transmitted regularly by it over distances which have not 


been exceeded or even approached elsewhere within the 


Fic, 1. —One of the Cauvery Falls, Gangan Chakki.” 


British Empire. The undertaking was formally opened 
on June 30 last, when for the first time electric power was 
transmitted from the falls to the Kolar gold&elds. Since 
then the Viceroy of India, Lord Curzon, has visited the 
works, and we, fortunately, have been able to obtain some 
photographs taken at the time of his visit. These, with 
the following description, will give our readers some 
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to the possibilities of E power from the Cauvery 
Falls to the Kolar goldfields by Captain Lotbiniere in 1899. 
The distance over which the power has to be transmitted 
before any motors are attached to the lines is 92 miles. 
After reaching the goldfields the length of the distributing 
systems places the farthest motor considerably over 100 
miles from the source of power. Captain A. C. Joly de 


„> 


Lotbiniere, the deputy chief engineer of the Government 
of Mysore, was authorised in 1890 to make a tour through 
the United States, England, and the Continent of Europe 
in order to investigate what had been done in a similar 
way elsewhere. Although he could not at the time see 
any nower transmission scheme at work over the distance 
contemplated, what he did see was quite sufficient to 


idea of the magnitude of the work and of the ditt- 
culties which have been successfully overcome by the 
engineers connected with the same. The Cauvery power 
transmission undertaking differs essentially from any 
other that we know of, in that the whole of the output 
of the generating plant installed was taken up under a 
10-year contract previous to any orders being given for the 


machinery. The Mysore Government was tiret advised as 


Fig, 2. —‘lypical View of the Lwin Canals, 


warrant the work being undertaken soon after his return. 
The next step taken was the negotiation between the 
Government and the various gold mines on the Kolar 
fields. 16 was found from actual experience that the cost 
per horse-pewer per annum on these goldfields with steam 
as the motive power was about £31. After considerable 
negotiations an agreement was entered into by which no 
less than 10 of the companies agreed, under the advice of 
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their consulting engineers, to take power for 10 years|labour arrangements are such that there is continuous 
from the Mysore Government at the following rates per | load for practically the whole of the 24 hours. The only 
horse-power per annum: £29 for the first year, £18 for | variable [oads supplied are the motors for driving five lifts, 
the three succeeding years, and £24 for the fifth year. | and these form a small proportion of the total. The good 
After the first five years the charge will fall to a | load factor does not in this case bring in an increased 
uniform rate of £10 per horse-power per annum. It | revenue, owing to the system of charging a fixed rate per 
is estimated by the engineers that the higher charges | horse-power per annum, but it greatly facilitates the 
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ЕЁ. 5,.- The End of the Canals, showing the Penstock Chamber, 
during the first five years, besides making full provision | smooth working in the generating station. The Govern- 
for the working expenses and repairs, wil enable the | ment not only provides the whole of the generating plant 
Government to recoup themselves for their capital outlay. | and civil engineering work at the falls and the transmission 
At the end of the sixth year, at least, this will be | lines, but also the whole of the electrical gear on the gold- 
the case, so that after that time the Government will have | fields. In consequence of this, the mining companies were 
à e income entirely free of capital charges. Now that | not put to any appreciable outlay in making the change over 
the plant is in working order it has been proved that the | from steam to electric driving. The motors now installed 
estimated ею the gold-mining companies is more | vary in horse-power from 5 to 400, and the average output 
than realised. is is во because, apart from the saving | is over 130 h.p. per motor. As a rule, induction-type 
in the cost per horse-power per annum, they find that they ' motors are used, but some of the larger ones are of the 
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Кє 4, View of the Canal trom the Penstocks. 


get considerably greater outputs from the plant in con- : synchronous type, which enables the lag of the current 
sequence of the steady and regular driving they obtain with | in the line to be adjusted. The capital outlay of the 
electric motors. This increase in output is in certain cases | whole of the undertaking approaches very nearly £550,000, 
as high as 15 per cent. and under the agreement with the mining companies 

The power when delivered on the goldfields is used for | 4,000 h.p. has been contracted for for the next 10 
two main purposes — i., crushing gold quartz and the | years. This is practically the output of the present 
driving of the air-compressors, which work the compressed- | plant after making allowance for the loss in transmission. 
air mining tools below the surface. In each case the | We understand that in exceptionally dry seasons more 
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power than this cannot be relied upon from the falls. It is | The payment will not commence until five years from the 


likely, however, that considerable extension of plant will date the works were started. In the river above the falls 
be made in the near future under agreements which permit two low-level diverting dams have been constructed. "The 
of the supply being discontinued for short intervals during ' actual intake for the canal to the power-house is situated 
exceptionally dry years, when shortage of water occurs. It | on the western branch of the stream, but the higher dam 
is interesting to note that the capital cost only averages placed above the point where the river branches diverts 
£875 per horse-power available at the mines, or £118 the whole of the water into this western branch in dry 
seasons. 


per kilowatt. In making this canal, which is 34 miles in 


Fie, 5, —General View of the Сапуегу, River, showing Power House, Transformer House, Penstocks, and Pipe Lines. 


Coming now to the power works at Sivasamudram, the | length, the engineers responsible for the scheme have con. 
Cauvery River is one of the largest in the southern part ; structed a dividing wall, or an embankment, right along 


of India. It drains over 6,000 square miles before it 
reaches the falls which are utilised in this scheme. Just 
above the falls it divides into two branches, one of 
which goes on each side of the island of Sivasamudram. 
The illustration (Fig. 1) shows one fall situated in 
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the west branch of the river. The intake works 
are so arranged that the whole of the water is avail. 
able in times of drought. An interesting point arose 


in the earlier stages of the undertaking owing to the river 


forming the boundary line between the Madras State and 
the State of Mysore. Ап agreement was, however, come 
to by which all friction is avoided, by payment from the 
undertaking of an annual sum to the Madras Government. 


its centre, so that two separate intake channels are 
obtained, each of which is capable of taking enough water 
to supply the present plant. The object of the two inde- 
pendent channels so formed is that either one can be 
emptied for cleaning without interrupting the works. The 
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The Pipe Lines, Cableway, and Tramway. 


widths of the beds of the channel are 18ft. in places where 
constructed in earth, and 12ft. where the channels are made 
through rocky formation. The sides of the channels have 
а slope of 45dee. in the earth cuttings, and are vertical in 
the rockwork. ‘The normal depth of the water is 5ft. in 
each case, and with the sides as arranged the discharge per 
channel was calculated to be 250 cubic feet per second. 
The grade in the earthwork channels is only one-third of 
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that in the rock cuttings. From trials made, however, 
-since the works have been in operation, it has been proved 
that the channels are capable of discharging quite 50 per 
‘cent. more than the above. 

In Fig. 2 we give an illustration of these twin canals 
taken from a point at which they are passing through rock 
formation. In this case the division wall is built up of 


& photograph. Three steel pipes, each of which supplies 
two Pelton wheels, have now been fixed. They are 45in. 
diameter at the upper end and 36in. at the bottom, while 
the thickness of the steel varies from }in. up to din. In 


consequence of their length three expansion joints are 
provided in each pipe, and anchorage is effected at three 
points as well. 


In Fig. 6 will be seen the system of sup- 


Ета. 7. Lord Curzon on his way to the Power House. 


masonry. Inthe section seen beyond the bridge the canals , porting these pipes on masonry piers built up on tho rock 


run through excavations in earth. In Fig. 3 is seen the 
end of this twin canal looking toward the penstock 
chamber, while Fig. 4 is a view taken the opposite way 
from the penstocks. In this the staff quarters can be 
seen. On the edge of the forebay (Fig. 3) is the trans- 
former chamber, in which are placed the step-up trans 


forming the hillside. The main valves at the head of 
each pipe are balanced and so arranged that they shut off 
the water in the event of a pipe breaking. The principle 
of this automatic action depends on the fact that if a 
serious fracture takes place in the pipe the water column 
will be interrupted, causing a partial vacuum at the top 


` 


MARSI 


|a 


FIG, 8, — The Viceregal Party inspecting the Tail Race Returning the Water to the Cauvery. 


formers, which are to be described later. Means are 
provided at the intakes to these penstocks to prevent any 
floating materials from getting carried into the wheels. 
Fig. 5 gives а general view of the works, showing the pipe 
lines laid down the hillside. The length of these pipes 
down the side of the cliff is about 930ft , while the vertical 
drop is about 400ft. This gives an idea of the grade 
of these pipes which it is difficult to obtain from 


This operates on the valve and shuts off 
the water. There has been up to the present no 
trouble whatever with the pipework, which has been 
subjected in course оѓ preliminary work to some con- 
siderable strain. By the side of these pipe lines will 
be seen two railway tracks, which are used for trans- 
port of staff and light materials up and down the side of 
the river gorge. The trucks on these are worked on the 


of the pipe. 
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balanced principle, and are connected by a wire rope passing 
round a drum at the top. A tank under the car at the 
top is filled with water to give it the necessary weight to 
haul up the ascending car, and to overcome frictional 
resistances. In Fig. 7 we show the vice-regal party leaving 
the car in order to inspect the generating works. Lord 
Curzon is the second Englishman counting from the right 
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the water pressure in the pipe. We understand that the 
governors supplied by the Ziirich firm provide that while 
the speed shall not vary more than 8 per cent. when half 
the load is suddenly thrown on or off, the pressure in the 
pipe shall not vary more than 5 per cent. up or down from 
the normal. Instead of deflecting the jets of water imping- 
ing on the revolving wheel, we understand that with these 


in the group of five. 
seen inspecting the tail race. 


The power-house equipment consists of six Pelton wheels, | 
supplied by the well-known firm of Messrs. Escher, Wyss, | 
and Co., of Zürich, while the electrical plant was all 


FIG, 9. — The Starting of one of the Turbines by the Viceroy of India. 


In Fig. 8 the same party are to be governors the size of the orifice through which the jet of 
water passes is varied. This is, of course, a much more 


economical way ef governing than by keeping the volume 


| of water constant and пару deflecting it іп order to 
0 


reduce the power, as is often done in the States. The fact 


supplied and, erected by?thezGreneral Electric Company of that the makers can*get 70*per?cent. efficiency at half-gate 
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F16, 10, —The Generating Honse of the Cauvery Power Installation. 


America. 
1,250 b.h.p. at the coupling, working with an effective head 
of 3821ft. The efficiency of these Pelton wheels, which 
are 60in in diameter, is guaranteed to be 75 per cent. at ' at the time of his visit to the works. 

full load and 70 per cent. at half load. In governing this The alternators (Fig. 10) are of the General Electric 
class of wheel working under high heads, it is of great | three-phase type with revolving fields. The output of 
importance that while the speed should be kept approxi- , each machine is 720 kw. at 2,200 volts. At the normal 
mately constant, the governing shall not increase appreciably ' speed of 300 revolutions the frequency is 25 complete 


Each of the six turbines is guaranteed to give | is a proof of this. Опе of these turbines with its governor 
| can be seen in Fig. 9. This photograph was taken at the 
instant when Lord Curzon was starting up the No. 6 set 
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cycles рег seeond. The excitation for the alternator 
fields is obtained from two 75-kw. direct-current 
dynamos, independently driven by two smaller Pelton 
wheels which run at a speed of 465 revolutions. The 
maximum output of the station can be supplied by five of the 


the duct is provided with a number of stone shelves, on 
which these cables rest. In the transformer house (Fig. 11) 
the voltage is raised from 2,200 to 30,000 for transmission 
to the goldfields. Twelve transformers, each of 400 kw. 
capacity, are provided for this purpose, and are arranged 


Ес. 11.—Interior of the Transformer House. 


three-phase alternators, excited in parallel from one of the 

continuous-current machines. The other alternator and 

exciter will hence form the reserve in case of accidents. 

Ав will be seen from Fig. 5, the power-house is situated at 

a low level in the river gorge, and, unfortunately, malaria 
{ 


in groups of threes. In this case there is even more ample 
spare than in the power-house, as three of the transformers 
are not required at full load. These transformers are air 
cooled. The air-compressors for this purpose are elec- 
trically driven. 


FIG. 12. — The Transmission Lines in course of erection. 


fever is prevalent in the district. In consequence the engi- 
neers who designed the scheme determined to so arrange 
it that as small a staff as possible should have to work at 
the low level. The transforming-up station is accordingly 
p on the high ground, as are also the staff quarters. 

he.current, generated at 2,200 volts, is carried by insu- 
lated cables up the masonry duct seen beyond the pipe 
lines in Fig. 6 to this transformer house. The inside of 


Coming now to the line by which the current is con- 
veyed to the goldfields, it will be seen that equal care is 
taken over this as over the generating works to guard 
against an accident to any part causing an interruption to 
the supply for any considerable length of time. Two 
totally distinet lines are provided, carried on separate poles 
placed 60ft. apart. These lines in course of construction 
can be seen in Fig. 12, which shows a part of the route 
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where a river had to be crossed. In the general wav 
the three line wires, each of No. 0 Brown and Sharp 
gauge, are supported on each pole on three insulators 
Sft. 4in. apart from each other. The poles are 
made in two sections, the lower half being of steel, 
13ft. in length. The upper part is of wood, 17ft. 
long and about 7in. in diameter. The placing of these 
poles was no easy task in many parts, as they frequently 
had to be sunk into solid rock. The wires at any point 
are never less than 20ft. from the ground level. The other 
structures seen in the illustration are for supporting the 
conductors crossing a river. In this case silicon-bronze wires 
are used instead of copper, and the supports each side of 
the river provide a horizontal distance of 10ft. between 
each conductor. The longest span which had to be erected 
was 525ft. On the one pole line additional cross-arms 
are provided on which telephone wires are carried In the 
first instance it was suggested that there should be stations 
along the line at which they could be interrupted for 
testing purposes and for linking up round faulty sections 
in the event of breakdowns. It was ultimately decided, 
however, that with this high voltage the additional switch- 
gear at 30,000 volts would be a source of danger to the 
constancy of the supply. The lines as constructed, there- 
fore, are not interrupted at all between the transforming 
up station by the Cauvery River until they reach the 
trausforming-down station on the goldfields. Either of 
the lines will carry the whole of the power, but this involves, 
of course, a higher voltage at the generating works. Under 
normal conditions the lines are connected up in parallel, 
and the switchgear enables one faulty line to be quickly 
disconnected. 

The transforming station on the goldfields is also 
equipped with 12 transformers, which reduce the received 
voltage to 2,500, which is the distributing pressure 
employed. A further reduction to 220 volts is made 
wherever small motors have to be supplied, but every 
motor taking 100 h.p. or more is wound for 2,300 volts. 
In the distribution system some 25 miles of line have 
been erected. As there are no Board of Trade regula- 
tions to the contrary in Mysore, overhead wires have been 
used throughout, the largest section being No. 0000. 
Extensive trials have shown that the loss between the 
generating station and the motors is approximately 20 per 
cent. This loss is quite permissible with transmission over 
practically 100 miles, and the whole scheme, which is now 
working satisfactorily, is a remarkable instance of what 
can be done by electricity in taking power from a point 
at which it is of no value to one where it is urgently 
needed. | 

It remains now to give credit to those who have been 
intimately connected with the undertaking from the 
start to the finish. Colonel D. McNeil Campbell, R.E., is the 
chief engineer to the State of Mysore. Captain Lotbiniere 
undoubtedly did the bulk of the pioneering work connected 
with the inauguration of the scheme, and he was strongly 
supported by the late Sir К Sheshadri Iyer, who was 
Dewan of Mysore. "The resident engineer for the work was 
Lieutenant J. C. Hunter, under whom came a considerable 
staff of assistant engineers. Mr. Axel Ekstrom acted as 
chief electrical engineer on the works for the General 
Electrical Company of America, while Mr. W. Muller had 
charge of the water-power plant for Messrs. Escher, Wyss, 
and Co., of Zürich. The handling of the heavy machinery 
required over most difficult and ragged country was no 
slight task, but with the aid of elephants and oxen the 
transport was successfully carried out. The worst difficulties 
which the engineers had to face were epidemics of cholera 
and plague amongst the coolies, who had to be imported. 
Nearly 5,000 men were employed on the works in the early 
part of last year. The undertaking was officially inaugurated 
on June 30 last by Colonel Donald Robertson, C. S. I., the Hon. 
British Resident in Mysore. The current was then switched 
on by Mrs. Robertson, when power was transmitted for the 
first time to the Kolar goldfields. "The value of the scheme 
to these goldfields is likely to be very great, and it is 
expected that during the next 10 years it will save them 
over half a million in working expenses. In spite of this 
saving, the rates charged for power are estimated to be 
sufficient to return to the State the whole of the capital 


expenditure in five years. Allowing ample margin for 
contingencies, this should induce other undertakings of a 
similar nature to be started in India and elsewhere 


LEAVES FROM A TESTING ENGINEER'S NOTEBOOK. 
BY FRED. W. DAVIES. 
(Concluded from page 593.) 


Field- Magnet. Cores, Yokes, and Pole-Pieces.—Iv is not often 
that any defect is discovered in the core, yoke, or pole- 
piece of a field magnet; but even this occurs sometimes. 
Several machines—notably multipolara -have come under 
the writer's notice at different times, in which the permis- 
sible movement of the brushes, consistent with sparkless- 
ness, was very small indeed ; so much во, in fact, that it 
was difficult to find a really sparkless position for the 
brushes at all. This was on account of the space between 
the tips of adjacent magnet poles (of opposite polarity) 
being too small. The defect was remedied in each case by 
eutting away the tips of the poles, as shown in Fig. 3. 

A certain bipolar dynamo, having its field magnet made 
of soft Swedish iron stampings, was found to be very 
sluggish in the way it picked up and lost its magnetism. 
The voltage did not respond readily to changes in speed. 
This was due to the great remanence of the magnetic 
circuit, which, in turn, was caused by the low reluctance of 
the magnet cores and yoke, and of the air-gaps, which, it 


Fra. 3. -Showing, by the Shaded Portions, the Parts of the Poles 
that were Machined off. 


should be stated, were rather short. Тһе armature tunnel 
was bored out larger, thus inereasing the length of the 
air gaps, which not only resulted in the voltage responding 
more readily to changes in speed, but also improved the 
commutation as well. 

With а design of machine having a toothed armature 
core, it will sometimes happen that a shrill whistling sound, 
more or less loud, is emitted whilst running. This 
phenomenon usually accompanies a short air-gap, in which 
the magnetic induction is fairly high. It can usually be 
remedied by boring out the armature tunnel so as to 
increase the length of the air-gap. This will, inevitably, 
be accompanied by a slight increase in the speed. If it 
is desired to keep the speed the same, then it is necessary 
to make an alteration in the magnet winding, so as to 
compensate for the increased length of air-gap by a 
corresponding increase in the number of ampere-turns on 
the magnet. 

Field-Magnet Windings.—The winding of a field ips ind 
is more often the cause of trouble than are the cores, yokes, 
op pole-pieces, but the possible complications. that шү 
arise in connection with the magnet winding, although 
sometimes baffling to the uninitiated are few in number. 
А few typical instances illustrating some of the faults that 
may occur in a field-magnet winding are given below. 

The shunt coil of а 400-volt, four-pole, enclosed motor 
became partially burnt out—that is to say, some of the insu- 
lation was charred. The cause of its burning out was that 
the leading-in wire was not sufficiently insulated from the 
rest of the coil. It was led to the inside of the coil down 
the side of the bobbin flange. It appeared that the current 
had arced across from this leading-in wire to some of the 


THE ELECTRICAL ENGINEER, OCTOBER 31, 1902. 


625 


outer layers of wire in the first instance, and, having once 
been started, it is easy to understand how the arc would 
go on from bad to worse until а large portion of the coil 
was completely spoiled. This is no isolated instance. 
Such accidents are of comparatively frequent occurrence. 
The obvious and the only way to avoid them is to 
thoroughly insulate the leading-in wire, and also to place 
a layer of light insulation between each layer of wire on 
the coil. 

Perhaps one of the most common mishaps in a shunt 
motor is for the shunt circuit to get broken. Especially 
is this so in small machines wound for 200 volts and 
over. The effect of a break in the shunt circuit of a 
motor is that the motor will run in either direction, 
according to the lead given to the brushes, the direction 
of rotation being the same as the direction of the lead 
given to the brushes. The torque is always very feeble. 

f working on a load, the motor will run at a very slow 
speed, but if running light, it will run at an abnormally 
high speed. Whether it is working on a load or not, the 
brushes invariably spark badly. A motor which is working 
under normal conditions and with the usual slight backward 
lead given to the brushes, will usually, on the shunt circuit 
being broken, commence to run backwards. When the 
shunt coils of a motor are intact, but connected up so as 


to make the magnet poles neutralise one another, it 


behaves as if there were a break in the shunt circuit. 
This contingency, however, is only likely to arise in a new 
machine or a motor which has been repaired. 


F160. 4. —Diagrammatic Sketch of Field-Magnet, showing where Short-Circuit ” 
occurred (a, shunt coils ; 0, series coils. 


One of the shunt coils of à compound-wound, four-pole 
generator (output 500 volts, 100 amperes, 550 revolutions 
per minute) suddenly began to get hot during the testin 
of the machine, and the brushes began to spark. It heate 
so much that it became necessary to shut down the 
machine. It appeared at first that this was due to the 
leading-in wire arcing to some of the outer layers of wire, 
or to internal arcing of the coil in some way—a point 
which has already been dealt with. With this idea in 
view, the warm coil was removed from the machine and 
partially unwound, but no trace of burning could be found, 
and, on ita being tested, the coil appeared to be perfect in 
every respect. Ultimately, it was discovered that there 
was a “short” between the series and the shunt winding 
on one of the coils A reference to Fig. 4 will assist in 
making it clear where this occurred. The series coils, it 
should be mentioned, were wound on the top of the shunt 
eoils, and both ends of the shunt coils passed between the 
series winding (which consisted of copper tape) and the 
bobbin flange. The “short” occurred between the series 
winding and the outside end of the shunt coil on the 
magnet core, marked A. The immediate result of this was 
to cut out the three shunt coils marked B, C, and D, and 
to throw the whole pressure of the machine (500 volts) 
upon the coil А, thus causing it to heat. Besides this, the 
distribution of magnetism in the magnet was altered, 
which was the cause of the brushes sparking. All of which 
shows how imperativo it is that the insulation between thc 
series and shunt coils should be good. 

Generalities, —1f the various parts of a machine аге made 
to templet, and interchangeable, the centre of the armature 
will coincide with the centre of the magnet, and it will 


| slight inerease in the speed of the engine. 


projeet to an equal distance beyond the magnet at each 
end. If, however, it is out of centre so as to project 
beyond the magnet more at one end than at the other, 
then it will be continually subjected to a longitudinal drag, 
tending to draw it to the centre. In one particular instance 
of this kind, due to faulty workmanship, the longitudinal 
pull caused the shoulder on one end of the shaft to grind 
into the bearing bush to such an extent as to necessitate ite 
early renewal. 
he method adopted for coupling a motor to its work is 

of importance, си influences very largely the performance 
of the motor. In one instance where spur wheels and 
pinions were used to transmit the power from some motors 
to countershafts, a great deal of trouble was experienced 
from the motors sparking badly at the brushes. . The cause 
of this sparking was found to be that the countérshafts 
(which carried the spur wheels) were not fixed securely, 
and owing to their not being rigid the teeth did not always 
engage to the same depth with the teeth of the pinions. 
This resulted in the load on the motors being in a state of 
continual change, and it was impossible to find a sparkless 
position for the brushes, for this position was not perma- 
nent. The remedy was to fix the countershafts rigidly. 

А compound-wound dynamo, which was used for driving 
a motor of similar design, situated some little distance 
away, for some unaccountable reason failed to excite on 
one occasion. Although the field magnet was of cast steel, 
it seemed to have completely lost its magnetism. No fault 
could be discovered anywhere on the machine, and on 
imparting an initial magnetism to the field magnet from 
an independent source, it resumed its normal condition and 
gave its specified output without sparking, overheating, or 
any other defect manifesting itself. The reason why it 
lost its residual magnetism, and consequently failed to 
excite, was this: At the time of shutting down the motor 
was running light—that is, with its load thrown off— 
and instead of switching off the motor preparatory to 
Stopping the dynamo, the engineer simply stopped the 
dynamo engine. The engine and dynamo soon came, to 
rest, but the armature of the motor, having no load on at 
the time, kept on revolving for a little time after this. 
The motor, being shunt-wound (with only a few turns of 
series winding to assist it in starting), naturally operated 
as a dynamo whilst running thus, and sent а current back 
through the series coils of the compound-wound dynamo in 
the wrong direction. By this means the dynamo magnet 
was robbed of its residual magnetism, and had the motor 
kept on running longer, it is possible that the dynamo 
magnet would have been remagnetised with opposite 
polarity. 
It is a bad plan to suddenly switch off a heavy load from 
a dynamo, as the sudden rise in voltage which invariably 
follows is liable to damage the machine. There are several 
factors which tend to cause a rise in the voltage on switch- 
ing off the load. The first is that there will probably be a 
The second is 
that the magnetic field in which the armature revolves will 
be more or less distorted whilst the load is on, owing to the 
reaction of the armature, and on switching off the load the 
lines of force constituting the field will instantly spring 
back to their normal position, snapping across the armature 
conductors in doing so, and thereby setting up an extra 
E.M.F. in the armature. Thirdly, and lastly, owing to 
their self-induction, an E.M.F., acting in the same direc- 
tion as the original E. M. F., is set up in the armature 
winding and series winding (if there is one) on the main 
circuit being broken by the act of switching off the load. 
Conclusion.-—lt remains now to offer a few suggestions 
45 to the general testing and management of dynamos and 
motors. 5 beginning a test, а point should always 
be made of seeing that everything works freely, that the 
brushes are all down on the commutator and pressing 
properly, and that all screws and nuts are properly 
tightened up. Commutators running with copper gauze 
brushes may be lubricated, if necessary, with a very little 
vaseline. For commutators running with carbon brushes 
a good lubricant, if any is needed, is a little paraffin wax. 
Finally, it may not be out of place to offer the suggestion 
that it is well to make a note of any peculiarity which 
may be noticed in a machine, together with the cause 
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of the same. 
diagnosing any faults which may be met with afterwards. 


AUTOMATIC PUMPING AT CARDIFF. 


In connection with the introduction of electric tramways 
at the town: of Cardiff, it was found necessary to have more 
headroom under the railway bridge crossing Bute-street. 
The lowering of the surface of the roadway interfered with 
the surface-water drainage, and special pumping arrange- 
ments were therefore necessary. Mr. W. Harpur, the 
borough engineer, decided to put in ап automatic 
electric pumping plant, and made arrangements to 
take the current from the tramway power plant, 
which has been erected by Mr. Arthur Ellis. The 
pumps (Fig. 1), which are in duplicate, consist of 
centrifugal pumps coupled direct to electric motors. 
As space was very limited and no site could be found 
by the side of the road for a pumping-house, it was 
decided to construct a motor-chamber and sump beneath 
the road surface at its lowest point. The chamber is 
about 10ft. by 7ft. by about 12ft. deep. The lower part 
to a depth of 5ft. is used for a sump, and the upper part 


y Mr. Napier Prentice. 
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Fic, 1. Electric Pumps 


for Cardiff, designed b 


above the floor level contains the motors and automatic 
switching gear (Fig. 2). The motors are arranged to work 
with а vertical spindle, the weight of armature, shaft, and 
pump disc being taken by adjustable ball-thrust bearings on 
the top of the motors. The motor spindle is fitted with two 
deep oil-cups, which surround the upper and lower bearings 
(which in this casé act as guides only), and so keep them 
perpetually flooded with oil. The armature is slotted and 
fitted with former-wound coils. The magnet cores are 
hollow, and can be removed together with the coils without 
` interfering with the armature or armature connections. 
The centrifugal pumps are fitted with 3:n. suction and 
separate deliveries, and raise 150 gallons per minute against 
а head and friction equal to about 20ft 

The switching gear, shown diagrammatically in Fig. 3, 
consists of a multiple-contact switch thrown on and off by 
a tumbling weight controlled by the level in the sump 
The movement of the switch when being put on is retarded 
by an oil dash-pot, to prevent a sudden rush of current. 
The switches, as well as the motors and pumps, are in 
duplieate, and a simple contrivance enables either one or 


Such notes will be found to be of use in | the other switch to take the lead, so that the pumps may 


be arranged to work alternately for certain periods, the 
idea being that one pump will start up when the sump is 
filled to а certain extent ; but if one se$ is unable to cope 
with a sudden rush of water, or fails to work from any 
reason, then the increased depth of water in the sump 
automatically starts the second set. 

The installation was designed and installed by Mr. 
Napier Prentice, of Stowmarket. 


KING'S LYNN ELECTRICITY WORKS.* 


BY JOHN PILLING, M.LE.E, BOROUGH ELECTRICAL 
ENGINEER. 


This short paper is in response to the request of the 
borough engineer of King's Lynn that a description of 
the electrieity works of the King's Lynn Corporation 
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Fic. 2. —Details of Controlling Gear. 


'should be read to the Municipal and County Engineers on 


their visit to the town. Perhaps the most interesting 
feature of the works is the fact that the plant consists of 
both gas and steam generators. The Corporation obtained 
its provisional order in 1896, and in 1898 obtained the 
advice of Prof. Henry Robinson, who designed and laid 
down the initial gas-driven scheme, which commenced io 
supply current in August, 1899. Prof. Robinson first 
proposed a steam-driven scheme, but owing to the intended 
site for the generating station being substituted by another 
one, he altered his designs to a gas-driven plant, believin 

at the same time that there would be very little Даша 
from үе users, and that small gas generators would be 
capable of meeting the requirements. The amount of the 
loan sanctioned for the initial scheme was £27,000, and the 
total expenditure has now increased by extensions to about 
£45,000. As the area supplied is a compact one, the three- 
wire direct-current system of supply was adopted, with 400 
volts across the outer conductors. The generating station 


i Paper read before the Association of Municipal and County 
Engineers at King's Lynn. 
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is on the site of the old, waterworks, where there is an 
пош supply of ri 5 for condensing and 
iler ses, and a railway siding for the delive 
of fuel to cha worki d Я ii 
The gas-producer house is situated at some 50. yards 
distance from the engine-room, and contains four Fielding 
and Platt’ gas-producers working on the Dowson principle, 
each designed to give off 13,000 cubic feet of gas per hour 
of a calorific value of 146 British thermal units per cubic 
foot. They are fitted with steam-jet air injectors, the cast- 
iron pipe being laid in its eee to the underside of the 
firebars, between the firebrick lining and the outer iron 
shell of the producer. The producers are fed through 


hoppers from the top in the usual way, and are provided 
with cleaning-out doors at the bottom. Two vertical boilers 
provide the steam for the air injectors. Anthracite peas 
costing 24s. 6d. per ton delivered are used in the producers, 
and coke with screened ashes from the generators in the 
vertical boilers. The gas on leaving the producer passes 


pipes, on the top of 
e gas then passes 


through a series of vertical cooling 
which there is fitted a water spray. 
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hot-tube method, the tubes and ignition valves being in 
duplicate to prevent stoppage of the engine in the event 
of a tube bursting. The further precaution is taken to 
heat one of the tubes by the producer gas and the other 
by town gas to avoid stoppage should the quality of the 
5 gas fall too low to heat the tubes sufficiently. 

or starting the engines, Fielding's patent starter is used, 
which operates as follows—viz., the crank is first set into 
position by hand gear and a charge of gas admitted to the 
combustion chamber, then compressed air is admitted from 
a storage cylinder, which causes the charge in the engine 
to ignite at the ignition tube. The compressed-air cylinder 
is pumped up by the gas-engines themselves when slowing 
down after the gas has been shut off. Each engine 
exhausts separately through three silencing boxes placed 
in series, into a brick pit filled with granite cubes. The 
dynamos driven by the gas-engines are of the ordinary 
two-pole type giving 88 amperes at 450 volts. Soon after 
the works commenced to supply, the Corporation was 
obliged to consider the question of extensions owing to 
the great demand on the existing plant. Having found 
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Fia. 3.—Diagrammatic Section of the Sump, showing the Pump and Controlling Gear, at Cardiff. 


through an hydraulic box, which prevents the gas returnin 
to the producer, also two scrubbers, the first being fill 
with coke and sprayed with water, and the other consisting 
of two or three trays of sawdust. The gas can then be 
sent to a holder and on to the engines or direct through an 
auxiliary main to the engines. e main gasholder is of 
wrought iron 20ft. in diameter with a 10ft. lift, and is 
supported on four cast-iron columns with wheels, chains, 
and an adjustable balance weight. 

There are five gas-engines working on the Otto principle 
with ''hit-and-miss" governing. The engines run at 185 
revolutions per minute and drive by belts 40-kw. dynamos. 
They are designed to give 65 bh.p. when the number of 
explosions in the combustion chamber of the engine does 
not exceed two-thirds of the possible number. The engines 
are therefore large and massive for the required output, 
being capable of giving out about 100 b.h.p. for short 
periods. They have cast-iron single flywheels, cast in one 
piece, weighing over eight tons, running between the 
ше and an outer bearing, the flywheel also serving as 
belt pulley. The cylinder, combustion chamber, and 
exhaust-valve seating are water jacketed, and the water 
for the jackets is supplied by a 2in. centrifugal pump 
driven by a 2-h.p. electric motor. The ignition is on the 


it impossible to prevent vibration and noise due to the 
working of the gas-engines, it was decided to carry out all 
extensions by means of steam plant. The subsoil of the 
site on which the station stands is of a very spon 
character, and unsuitable for horizontal engines wit 
heavy reciprocating parts, it being impossible to prevent 
vibration, or, rather, oscillation of the ground The author 
advised the Corporation on the scheme of extensions, and 
the borough engineer has been responsible for the arobi- 
tectural work of the extension. The cost of the extensions 
at the generating station has been about £10,000. 

The boiler-house plant consists of two Lancashire 
boilers 30ft. by 8ft. for a working pressure of 15010. per 
square inch. They are each fitted with Meldrum’s forced- 
draught furnaces for burning small coal. Slack coal is 
used at about 10s. per ton delivered. In each boiler flue 
tube five cross tubes are welded. One 96-tube Green’s 
economiser is installed, the scrapers being driven by a 
1-h.p. electric motor through worm gearing. There is 
also a Weirs feed pump capable of discharging 2,400 
gallons per hour against 150lb. per square inch at 12 
double strokes per minutes. Provision is made for the 
fixing of а second pump when required. In addition to 
these there is а Gresham's injector capable of discharging 
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1,200 gallons per hour against the boiler pressure. The 
feed pipes are arranged so that the water may be sent 
either through the economiser, or direct to the boiler, each 
boiler being provided with two feed valves. The feed 
water is drawn either from an iron tank in the boiler- 
house, or from a well in the engine-room which communi- 
cates with the pond outside, the water in the well being at 
the same level as that in the pond. The storage tank 
is kept full by a portion of the discharge water from the 
condenser, the town water being also connected for 
5 Two Belliss-Laurence-Scott steam dynamos 
are installed, one of 200 kw. and the other of 120 kw. 
running at 550 and 400 revolutions respectively. The 
engines are worked condensing, and both exhaust into 
one Worthington jet condenser capable of condensing 
10,000lb. of steam per hour. 

The author receives many enquiries from engineers in 
various parts of the country with respects to the merits 
and demerits of gas and steam driving, and the paper 
would perhaps be considered incomplete if some reference 
to the actual results obtained from the two systems were 
not made. During the 12 months ending March 31, 1901, 

plant only was in use, but during the year ending 
arch 31, 1902, the current was almost wholly generated 
by steam plant. The sale of current during the former 
year was 245,009 and in the latter year 286,679 units, and 
the generating costs were as follows: 


Gas—Y ear ending 1901. ' Репсе 

| £ в. d. per unit. 
, К К mt npo b id 1,004 15 3 98 
Oil, waste, water, and stores 119 9 9 12 
к ЖИ ЛИ ³ E E A EN 636 10 11 60 
Repairs of works and plant..................... 255 5 0 "26 
£1,994 011 . 1% 

Steam—Year ending 1902. 

Coal rora E "e 705 11 0... ‘89 
Oil, waste, water, and stores 115 0 1 . 09 
Jiri 8 521 6 5 44 
Repairs of works and plant.. . 17019 5 . 14 
| 21,508 16 11 .. 1:26 


The cost of coal in 1901 was increased by £100, owing to the 
enhanced prices ruling. 

For Dowson gas plants anthracite fuel (or coke, though 
it is, as a rule, not so suitable) must be used, and the 
comparative cost of anthracite and suitable steam coal at 
any particular locality where the power is required will 
determine whether the fuel costs would be lower if the 
power were produced by Dowson gas plant or by steam 
к Generally, if the price of anthracite peas in any 

istrict were over £1 per ton and steam coal could be 
secured at about 12&, it would be more economical to 
generate by steam. There are many other points, how- 
ever, that tell against the gas-engine in its present form 
which must not be overlooked when considering the pros 
and cons. The author believes that there is a great future 
for gas driving in electric generating stations, but 1t ought 
to be realised that before much headway can be made in 
this direction the gas must be produced from ordinary 
bituminous slack coal. The engines must be of large size, 
corresponding to the powers of the largo steam-engines now 
existing in power stations, as the period of the multiplica- 
tion of small generating sets has passed by. The engines 
will be direct coupled to the generators; they will not be 
governed on the hit-and-miss principle, but rather by 
varying the quality of the charge at each admission, and 
the ignition will probably have to be done by the electric 
spark owing to its greater certainty of action and greater 
ease of control. Makers of gas-engines are, of course, 
fully alive to the destructive action of the intense internal 
heat on the valves and other parts and its interference 
with the perfect internal performance of the engine, and 
are making strenuous efforts to overcome the difficulty. It 
will be necessary for gas-engine makers to consider the 
question of lubrication and the collection of the waste oil 
in order to bring the engines up to the perfection obtained 
in steam sets. 

А storage battery is installed consisting of 225 Chloride 
R-ty pe cells in glass boxes, having a capacity of about 400 
ampere-hours when discharging in 10 hours. The accumu- 
lator room is of two floors, and the cclls are arranged in 


four rows on each floor, mounted on the usual wooden 
bearers. An unusual method of regulation on the battery 
is adopted, the pressure being altered by “cutting” cells 
out or in on the negative side of the battery only, and 
altering the position of the middle-wire connection to the . 
battery from one well to another. The regulating cells 
on the negative end of the battery are arranged five cells 
pe stop, and the middle-wire cells three cells per stop. 

ie battery is charged across the feeders, and the end 
regulating cells are charged by a motor-generator, which 
raks current at 400 volts and gives out current at 10 to 
100 volts. There is one disadvantage in this method of 
regulation—viz. when the discharge on the two sides of 
jhe battery is unequal it is impossible to adjust the middle- 
wire regulator, so that the middle-wire regulating cells 
each receive their proper amount of charge, which leads to 
rapid deterioration of those cells. The balancing of the 
load on the three-wire mains is done by the battery at the 
station end of the distributing system, 1n addition to which 
there are two motor-transformers fixed in the basement of 
the town hall on the opposite side of the town. 

Five concentric two-wire feeders leave the station laid 
in Doulton conduits. The feeders, as well as the distri- 
butors, are insulated with impregnated jute and lead 
sheathed. The distributors are triple concentric, and 
armoured with two layers of steel tape, and chiefly laid 
direct in the ground with a covering of creosoted boards to 
serve as a protection. The polarity of the outside con- 
ductor of the main is reversed at intervals in order to make 
the connection of services easy, and the neutral wire of 
the cable is always the middle conductor, thus obviating 
the need of cutting down to the innermost conductor of 
the cable, except for three-wire services. The balancing 
of the consumers on the two sides of the system needs 
very little. attention, as by this reversal of polarity it is 
brought about almost automatically. The street-lighting 
of the town is done entirely by electricity. At present 
there are eight Siemens open-type arc lamps, 14 Dav 
enclosed arc lamps, 10 Nernst lamps, and 450 lamps, eac 
containing a pair of 16-c.p. incandescents. 

The open-type arc lamps are arranged four in series and 
the enclosed type two in series between the neutral and 
* outside" wires of the distributors. The two incandescent 
lamps in each lantern are wired in parallel, and usually 
each lantern is connected separately to the distributing 
mains, but in some cases as many as four or five are on one 
connection and controlled by one switch. In the wider 
streets the lamps are fixed on poste, but in the narrow 
streets they are fitted on wall brackets or suepended across 
the streets by means of steel wire or wrought-iron arches. 
The Electricity Committee supply, erect, and maintain the 
lamps at the following inclusive charges per annum— viz. : 
each arc lamp, £16 ; each lamp containing a pair of 16-c.p. 
incandescents, or each Nernst lamp, £3. 10s. The depart- 
ment carries out wiring work and the supply and fixing of 
motors for its consumers for cash, but has not instituted 
any scheme for hiring out of motors or free wiring. 
There are now some 360 consumers connected to the mains, 
or about 17,000 lamps of 8 c.p. (or equivalent), including 
over 100 h.p. in electric motors. 


ON THE PREVENTION OF SMOKE.* 
BY JOHN S. RAWORTH, М.І С.Е. 


I have not hesitated to bring this subject before the 
association, for no one will deny that thoug 

Coal has made England, 

Smoke has marred it." ' 
No one who has not travelled knows how to appraise the 
natural beauty of England nor the artistic ugliness of her 
manufacturing towns. In such towns smoke spoils every- 
thing, and were it not for the natural antagonism of the 
Englishwoman to Satan and all his works, we should soon 
be lost in dirt. If the Metropolitan Railway were managed 
by women, they would scour it or die; they would not 
consent to live in such an environment of filth. Happily 
wo have hope that the modern Hercules will soon clean out 
this Augean stable and substitute sweetness and light for 


* Paper read before the Belfast meeting of the British Association, 


dirt and darkness. At.one time I harboured a t. hope 
that electricity would eure the smoke evil, or at dont take 
16 right away outside our towns, but that was before the 
days of the municipal craze, and I did not foresee that 
corporations would necessarily plant their works within 
their own area, and thereby increase the density of the 
pall that reduces summer to a-inere warm variety of 
winter.and makes winter more miserable than а place we 
have read of but not seen. " | І 

I have endeavoured, in co-operation with my friends, to 
mitigate the smoke nuisance by promoting Electric Power 
Bills, whereby the undertakers would be, and in some cases 
are, authorised to generate electrical energy in the country 
and supply it in bulk to municipalities. It is common 
knowledge, however, that these Bills were opposed with 
the greatest possible vigour (not to say acrimony) by the 
municipalities. It became obvious, therefore, that our 
loeal rulers have made up their minds that we shall still 
continue to live amongst chimneys ; therefore, as we cannot 
convert our rulers, the only way of salvation is to convert 
the chimneys. To come to the point: I think I have 
found a cure for smoking chimneys; or, to be more pre- 
cise, I have found а man who knows the inventor of a new 
process for this purpose—viz., the Wilson smokeless pro- 
cess. It did not take me long to get an introduction to 
the process itself, which I discovered consisted in squirting 
а mixture of air and nitrate of soda solution on the fire. 
I fitted up a Babcock boiler at Kidderminster and gave the 
system a trial. The original installation was both crude 
and expensive, but it cured the smoke. It had plenty to 
eure, for the coal in that district is both soft and dirty, 
consequently the numerous chimney tops emit dense clouds 
of smoke. The action of the solution of nitrate of soda 
appears to be somewhat obscure—my theory is that it 
ereates nuclei of intense heat, which fire the gases and 


enable the injected air to combine with them. I have had. 


experience with nearly all known methods of smoke preven- 
tion. Many of them are good, but usually а good stoker 
can give equally good таш without them ; the defect of 
both of them and the good stoker is that they diminish 
the output of the boiler and its thermal efficiency owing to 
the fact that they let into the furnace a larger amount of 
air than is necessary for perfect combustion. My first 
desire, therefore, after the success of the Wilson process in 
pere smoke had been demonstrated, was to ascertain 

ow it affected the output of the boiler and its evaporative 
efficiency. 

For this purpose I instructed Mr. H. Wall Wilkinson, 
A.M.I.C.E., to cenduct a series of tests to ascertain (a) the 
output and efficiency under existing conditions; (^) the 
output and effieiency under existing conditions with air 
blast only; (c) the output and efficiency under existing 
conditions with the complete Wilson process. The results 
are given in the appended report, from which it will be 
seen that, assuming existing conditions as 100, (a) equals 
100 plain furnaces ; (b) equals 108 air injected ; (c) equals 
422 Wilson process. 

It is necessary to state that Mr. Wilkinson was entirely 
sceptical as to the value of the process, and made 
numerous other tests to satisfy himself that the resulta 
obtained were correct. The engineer of the power-house 
was ч gd шук, but when he found that the coal bill 
was actually reduced he asked to have all his boilers fitted 
with the process—which was done. Other instances of 
the successful application of the process have come under 
my notice—one at Durham, where the chimney of the 
power station in the valley disgorged smoke under the 
windows of houses on the hill side, and another at 
Windermere, where the electric lighting company was 
subjected to proceedings in Chancery for nuisance. In 
this case the smoke was smoke in name only: there was 
no black smoke ; but the process removed the last vestige, 
and the Chancery suit has been withdrawn. 

The Wilson smokeless process is extremely simple. It 
consists in the injection of a very minute quantity of nitrate 
of soda in solution into the furnace in combination with 
sufficient air to produce perfect combustion of the gases 
The cost of the nitrate of soda used is from 3d. to 4d. per 
ton of coal burnt. The system has been installed at the 
works of Messrs. Gallagher, Belfast. The owners have 
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graciously expressed their desire that all members of the 
association interested in the subject should personally 
inspect the operation of the process. i 


Report sy MR. H. WALL WiLKINSON, A. M. I. C. E. 


I visited the works of the Electric Traotion Company at 
Kidderminster on May 22, 1901, for the purpose of making a 
series of tests on the Wilson smoke-consuming process, the 
apparatus having been fixed to one of the bollers at those 
works. The boiler is а. Babcock and Wilcox water-tube boiler 
having 27 square feet of grate area, 1,218 square feet of water- 
heating surface, and 142 square feet of steam superheatin 
surface. It is fitted with the so-called Scotch furnace, an 
works at a pressure of 120lb. per square inch. It was fitted 
with Meldrum's forced-draught apparatus, but this was not used 
during the tests. The feed water was passed through a Green's 
economiser on its way to the boiler. The tests were made on 
the boiler while performing the ordinary work supplying steam 
to the traction engines, and the load varied therefore from time 
to time, and was not the same on all the four days over which 
the tests continued. The process consists in forcing jets of air 
over the surface of the fire, the air carrying with it in the form 
of spray а solution of the ** chemical " supplied by the inventor. 
The air is introduced through cast-iron blocks built into the 
furnace walls at the four corners, the ** chemical " being sprayed 
in at the two front corners only. S:eam jets were used for 
inducing the supply of air to the blocks. The ''chemical" 
was made into а strong solution and supplied by pipes from an 
overhead tank. The coal was thick slack from the Hawkins 
Colliery, Cannock. i | 

On the first day I confined myself entirely to observations of 
the top of the chimney stack, carefully noting the difference in 
the amount and quality of smoke after each firing, both with 
and without the ‘‘ process.” When working under the usual 
conditions а good deal of dark-brown smoke was visible, lasting 
for about two minutes after each firing. I may here mention 
that the firing on the **spread " system was well and carefully 
done, about three to four shovelfuls being put on about every 
four minutes. With the process in full operation a very sligh: 
coloured haze was produced, which lasted about 15 seconds 
after each firing. With the air jets іо operation, but with the 
chemical cut off, there was a very light-brown smoke, lasting 
for about 50 to 40 seconds. On the second and following days 
I made a series of evaporative testa both with and without 
the process, and also a test with air-jets only without the 
“ chemical.” The resulta of these tests are appended hereto. 

After the test on the first day had commenced, au inter- 
mittent leak from the relief valve of the economiser was dis- 
covered, so this test was repeated again on May 30. Every care 
was used to get as accurate resulte as possible. The coal was 
weighed in boxes of 56lb. each. The contents of five of these 
were emptied on the floor at onetime, and no more was weighed 
out tili this was all used, the time being noted. The feed water 
was measured in two barrels which had been carefully calibrated, 
and which were emptied alternately into the tank from which 
the feed pump drew. The fire was cleaned about one hour 
before commencing the test, and then burnt low. It was cleaned 
again in three hours after the test was started, and again about 
one hour before it ended. At the end of the test the fire was 
burnt low again so as to bring it to the same condition as at the 
beginning. The firing was done by the regular stoker employed 
by the traction company. All tests lasted over seven hours. 


March 15, 1902. (Signed) Н. Watt WILKINSON,’ 


SUMMARY OF REUuULIS or EVAPORATION Tksr ON BOILER AT 
KIDDERMINSTER FITTED WITH THE WILSON APPARATUS, 


May 25, May 30, 


Ма 25, Ma 24, Y . - 
with aic 8185 air Ordinary MENT 
chemical] only. tions. | chemical 
Duration of test. . . . . . . . 7:08 hrs.] 7 hrs. 7-42 hrs.] 7 hrs. 
Average pressure of steam 115·5lb. 115lb. 117·7Ib. 115·51b. 
„ temperature of steam 
(su perheated) ' 469° F. 473 F. , 459? F. 466? Е. 
Average temperature of steam 
/ УЫН Е 145° Е. |140 F. 146° F. 150 F. 
Factor of evaporation ............ 1:228 | 1:235 1:22 1:219 
Doane!!! 8 2,8561Ь. 3, 41e lb. 3,248lb. 2, 7441b. 
A per hour ............... 40310. ! 48810,  4381b. | 390211. 
К „ per square | 
foot of grate 15lb. | 1810. 16°2lb. | 14:5lb. 
Total water ....... „ 19, 520lb 19,4851 17,6801Ь 117,8861b 
M per hour ............ | 2,7551b. , 2. 7841b. | 2,5341b. | 2,5551b. 
Water evaporation per pound of 
coal (actual conditions)......... | 6°83 5˙7 5:32 | 6:52]b. 
Water evaporation per pound of | 
coal from and at 212deg. F.... 8 58 701 6'5 7°95lb. 


Nose —An intermittent leak from relief valve of economiser was 
discovered after the firat test was started. It was therefore repeated 
on May 30. Н. W. W. 
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"WHERE IGNORANCE IS BLISS ‘TIS FOLLY TO 
BE WISE." 

In its issue for Oct. 24 the Electricul Heview criticises 
our remarks of Oct. 17 relating to ‘Electric Lighting 
Returns—Company v. Municipal" Although the title of 
this paper is carefully suppressed, still we must be 
thankful for small mercies, and accept with due humility 
the rôle of “an esteemed contemporary.” It is not often 
we take any notice of criticisms in contemporary papers, 
but we respect the Review too highly to rest silent under 
what we shall term audacious—if they do not approach 
something worse—statements, for they really are not 
criticisms. But the sting of the article is in ite tail, which 
reads: 

« (1) The whole matter must be dealt with on the broad 

principles of socialism versus private enterprise. 

*(2) Municipal enterprise and municipal trading are 

entirely different things—the former may enrich 
the town, whereas the latter may involve it in ruin.” 


We are not at present interested with an academic dis- 
eussion on socialism, or the distinction between municipal 
enterprise and municipal trading, and wish to bear in mind 
Carlyle’s dictum : 

“А head too dull to discriminate the true from the 
false, a heart too dull to love the one at all risks and 
to hate the other in spite of all temptations, are alike 
fatal to a writer." 

Our attempt was an honest attempt to get at the truth, 
and in our articles we deprecated aolely conclusions founded 
upon figures—especially selected figures. Now, up to the 
time of our writing municipal authorities had been con- 
demned (1) for extravagance, (2) incapacity, (3) trading at 
a loss, (4) competing with private enterprise, and in a dozen 
other ways. Figures were quoted to prove all this ; figures 
selected by the controversialists. Company management 
has been belauded for its expert knowledge of the 
subject, its cheapness, its business instinct, and it has 
been praised as having every good property, while the 
municipal committeeman was elected, and that was all. 
The latter we were often told has no knowledge of electrical 
matters, but the guinea-pig director of a company put into 
that position for the use of his name or his money is in 
some way a heaven-born genius in matters electrical. 
Perhaps we shall be told that directors of companies do 
not pose as experte, but employ experts. Well, be it so; 
and oh, sapient crities, do the members of electric com- 
mittees pose as electrical experts, or do they employ experte 
to advise! То say the truth, the later-day system of 
bringing in this personal question and suggestions that 
this or that man (be he company director or committee- 
man) is incompetent because he is what he is, lordling 
or sweep, is to us a sign of decadence, a great sign 
of а weak case, and а disgrace to ап argument. 
The Times in its articles on ‘ Municipal Socialism " 
has been опе of the greatest offenders; and as the 
Review drags in the “broad principle of socialism," we 
take the earliest opportunity of complaining against the 
question, What does such a man know about the electrical 
business?” The Times and the Electrical Review both row 
in one boat, and we contend both are carefully avoiding 
any direct attempt to get at valuable facts, and trying all 
they can to cloud the true issue by putting forward some- 
thing of little importance. That we should be driven to 
explain municipal figures is strange, because this office is 
the only one that has endeavoured to find out any principle 
or law to guide as to what should and what should not be 
a municipal undertaking. Perhaps we shall be told that 
Mr. Garcke's no profit manifesto was before us, but as a 
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matter of fact the “по profit" theory had been discussed by 
us long before it was put forward by Mr. Garcke. The 
* no profit" theory is a good war cry, but a useless obstacle 
to prevent what is generally known as municipal trading. 
We are compelled to write this introduction, because upon 
no other assumption than having thrown in ite lot with 
anti-municipalists can we understand the Electrical Review’s 
attitude, or its admission and editorial sanction of the 
article discussing our figures. The writer of that article 
must have been in hard straits for something to say, and 
has thus been led to any amount of discrepancies, which he 
will have hard work to explain away. Let us take his 
paragraphs seriatim. There are eighteen of them, and 
of the whole we may say with Fontenelle, “I might 
have my hand full of truth, and would only open 
my little finger.” Paragraph 1 refers to comparisons. 
Paragraph 2 to the comparisons between accounts 
not kept uniformly. Our reviewer generalises with a 
vengeance. Will he kindly explain why “ total capital 
outlay " cannot be compared? He may keep his accounte 
as he pleases, and yet there is no difficulty in the com- 
parison ; or for the total revenue, or total cost (excluding 
capital charges), or units sold, or capacity of plant, etc. 
To say that such comparisons are not easy, to suggest 
inferentially or otherwise that the comparisons are untrue 
and misleading, is simply idiotic nonsense. Paragraph 3, 
unless we misread it, states what is not trae, or it may 
be its words are misplaced, or our contemporary may 
contend that repayment of capital is not depreciation. 
If it is not, we should like to know what it is. 
Paragraph 4 states our conclusions are valueless because 
comparisons cannot be made from the accounts as they 
exist. Now, the, capital expended in the provinces is either 
£2,965,000 for the companies concerned and £13,404,570 
for the authorities concerned (Electrical Engineer, Oct. 17, 
page 551), or it is some other amount. Either the respec- 
tive revenues are as stated or are not, and so on. The 
method of keeping the accounts does not alter the 
figures we took for our averages one iota.  Para- 
graphs 5 and 6 really hint that local authorities 
are liars, and deliberately falsify their accounts so 
that the true position shall not be known. This we 
repudiate with the strongest indignation. All local 
authorities have their accounts audited, and while there 
may be a few debatable cases where charges have been 
debited to a different account to that which opponents 
would debit them, we do not believe there exists in 
the kingdom an authority that would wilfully tamper 
with the accounts in order to misrepresent their position. 
Paragraphs 7, 8, 9, 10, 11, and 13 deal with the crux of 
the whole matter—i.¢., that of management. Our conclu- 
sions are condemned as unjustifiable, and it is said that 
our comparisons will not bear investigation. Individual 
reasons for discrepancies are then pointed out, just as they 
were in our article, but the main contention that a general 
average includes the figures from all the badly managed 
concerns, whether company or municipal, will give a fair 
conclusion, is not disproved. In fact, our contemporary 
accepts our reasoning at the end of paragraph 13, which 
reads: “It by no means fcllows that the lowest price 
charged indicates the best management, if the companies’ 
rate of 472d. leaves a fair profit, and the local authorities’ 
$:58d., a considerable loss. The credit of good manage- 
ment is due to the companies." Quite so. An elementary 
calculation from the figures quoted for the metropolitan 
area shows that if the municipalities obtain 3:9d. per unit, 
they will earn the same percentage gross profit on their 
capital outlay as the companies do charging 4:72d. We, 
however, deprecated too close comparison for the London 


undertakers. Їп the provinces, where the conditions are 
more uniform, the local authorities earn а larger gross 
profit than the companies, who charge 41:4 per cent. more 
for their electrical energy. This is not due to book-keeping, 
as the figures of capital spent, units sold, revenue, and cost 
are not disputed. All the statements against the accounte 
of the corporations deal with depreciation and net profit 
questions. It is а matter of surprise that our contemporary 
had not something to say on the average cost of pro- 
duction per unit sold as being evidence of efficiency 
of management. This is the direction in which we 
should look for the effects a good engineer can make 
in the undertaking under his management, rather than 
to the borough accountant’s system of stating the results 
of а year's trading. From the internal evidence of the 
whole article we surmise that in а "moment of generous 
impulse the Electrical Review delivered ever its columns to 
some writer whom it deemed discreet, but who has led it 
into the wilderness. The remaining paragraphs have as 
little to do with our articles as with Mexico. Throughout 
our columns we pointed out the worthlessness of figures 
without discriminating knowledge, and the total unreliability 
of figures without capacity for interpretation. What we 
did prove, and proved up to the hilt, was that the 
figures given—interpret them as you please show 
that the total capital employed by municipalities in elec- 
tricity supply is more usefully employed than the total 
capital employed by companies. When theanti-municipalists 
realise that half truths will not prevail, their efforts will 
be on the road to success. 1 


CORRESPONDENCE. 


© One man's word is no man's word 
Justice needs that both be heard.” 


BOLTON TRAMWAY DEPRECIATION. 


Sirn,—If “Р, T." had waited a week he would hardly 
have needed to have asked his query what I do with the 
42 per cent. depreciation after paying the 34 per cent. loan 
repayments, for you show on p. 595 what I do with the 
money. We write the 8 per cent. off the capital yearly, 
as shown in the account. The 5} per cent. is repaid to 
the mortgagee and cunnot be reborrowed, but the 42 per 
cent. is put into our bankers hands and can be used 
for fresh capital outlay in lieu of borrowing to that 
extent, leaving the borrowing power intact to be 
used for e as they may occur. I am 
afraid P. T." is not as good an accountant as he may 
be an electrician. What good is there in putting the 
42 per cent. into consols and accumulating it! As a 
practical man I prefer to use the money, and thus save the 
revenue account the interest which would otherwise have 
to be paid. Му chief reason, however, in Bolton for adher- 
ing to our method of depreciation is the fact that we have 
already had to spend £49,279. 1s. 4d. in relaying the old 
track. Now, I think the whole of this ought to be paid 
for out of depreciation, and not out of new borrowed 
money. With respect to his preferring the Glasgow 
system, I beg to hand you the opinion of the Accountant 
newspaper on this very matter, which has come to hand 
this week, and which, d think, entirely endorses the view 
I am defending.— Yours, ete., 

GEO. SWAINSON, F. S.A. A. 

Town Hall, Bolton, Oct. 27, 1902. 


Copy from the '* ACCOUNTANT " of Oct. 25, 1902, p. 1,077. 
DEPRECIATION AND SINKING FUNDS. 

From the comments that have appeared in some of our contem- 
poraries, it would appear that there is still a considerable amount of 
misapprehension on the subject of sinking fund instalments and 
depreciation, even among those who might be supposed to have 
devoted special attention to the subject. As we have repeatedly 
pointes out, no Act of Parliament or Government department can 

ecree anything which will have the effect of altering the fundamental 
prinsiples upon which only true accounts can be constructed. The 
payments made by an undertaking in redemption of its liabilities 
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cannot ever be а revenue charge, even although it may be provided by 
statute that they shall be charged against revenue account. If all 
items properly chargeable against revenue have been included, then the 
addition of the sinking fund instalments has the effect of understating 
the profits actually earned. Per contra, the omission to provide for 
depreciation has the effect of overstating these profits. The proper 
provision for depreciation may in almost every case be said to be in 
excess of the necessary provision for sinking fund. Oonsequently, if 
sinking fund be charged inst revenue and depreciation is not, the 
profits will be overstated by the difference between the proper pro- 
vision for depreciation and the sinking fund instalments. Asa matter 
of fact, the charging of sinking fund instalments against revenue 
has, however, a more practical objection than theoretical inaccuracy. 
Reducing as it does the amount which it is necessary to charge for 
depreciation in order to arrive at true profits, it has at the same time 
the effect of reducing the amount which the local authority can claim 
as an allowance in respect of wear and tear from the income tax 
authorities. It is also very largely responsible for the fallacy that 
so long as sinking fund instalments are charged against revenue, 
depreciation need not be. 


„ OBITUARY. 


THE LATE PROF. SIDNEY H. SHORT, M. I. K. E. 


It is with much regret we have to chronicle the death of 
Prof. Sidney Howe Short, technical director of the English 
Electric Manufacturing Company, at his London residence 
last week from appendicitis. Prof. Short was born in 
Columbus, O., in 1858, the second son of Mr. Jobn Short, 
a manufacturer of that town. Like most inventors, he 
showed mechanical jngenuity in his very childhood. Before 
he was 14 he was an expert telegraph operator, and had 
equipped his father's house with а burglar alarm system 
and other electrical devices. Visiting the Centennial 
Exhibition at Philadelphia in 1876, he made a close 
examination of the ll telephone apparatus, and 
discovered that the principle of articulate transmission 
there shown was practically the same as that which he 
had already put into operation in the laboratory of the 
State University. Upon bis return he perfected а long- 
distance telephone transmitter, which he patented and 
afterwards sold to the Gold and Stock Telegraph Company 
(now a part of the Bell Telephone Company). 

In 1878 the late Prof. Short was elected assistant pro- 
fessor of physies and director of the laboratory, and 
graduated two years later with the degree of B.S., and 
immediately aecepted the position of professor of physics 
and chemistry and vice-president of the University of 
Denver, Colorado. While in Denver Prof. Short invented 
& double-reduction motor for street railways, and, resigning 
his professorship and concentrating his entire attention 
upon electric railway work, he soon had several lines 
working in western cities. Не used first the conduit 
system, then the overhead trolley. In June of 1899 he 
removed to Cleveland, O., where he interested his old 
friend, the eminent electrician, Charles Francis Brush, in 
his inventions, and the Short Electric Railway Company, 
of which the Brush Electric Company was a large 
shareholder, was formed to manufacture his railway 
machinery. In 1892 the Thontson-Houston Company 


bought out the Brush Electric Company, the Short. 
Electric Railway, and later the Edison companies, 
thus forming the existing General Electric Company. 
In 1893, Mr. Short became connected with the Walker 
Manufacturing Company, of. Cleveland, Ohio, a firm 
which rapidly became a formidable competitor of the 
General Electric and Westinghouse: Companies, not only 
in the United States, but in Europe, and throughout the 
world. In 1898, the Walker Company had become so 
important a factor in the electrical situation, that its 
absorption was decided upon and .acconiplished by the 
financial interests controlling the Westinghouse Company. 
In December of that year Mr. Short sailed for Europe to 
complete the arrangements which had already been under 
discussion with Messrs. Dick, Kerr, and Co., Limited, for 
the construction of works in England for the manufacture 
of apparatus under his patents. On June 14 following 
work was commenced on the excavations for the new 
buildings at Preston, and only a year later the formal 
opening took place, the actual production of traction 
machinery being already well under way. . 

Since that date Mr. Short has held the position of 
technical director of the English Electric Manufacturin 
Company, Limited, and the wide range of the patente an 
designs by himself and the technical staff which he had 
organised for the company covers apparatus for electric 
traction from ordinary tramway equipments to those for 
the heaviest railway service, generators from the smallest 
size up to those of 3,000 kw. or 4,000 kw. capacity, and 
a complete range of ова machinery for power and 
transmission work. It is generally agreed that in his 
designs Mr. Short has distinctly improved whatever type 
of machinery he has touched, and in many cases these 
improvements have been of the most vital and far-reaching 
nature. In no case was this more clearly shown than in 
the design of large direct-current generators. He was the 
first to discover the reason for the “bucking” action in 
such large machines, and at the same time showed how it 
could be overcome by cross-connecting numbers of equi- 
potential points in the armature windings. Commutation 
troubles in such generators were the bane of designers, and 
it is not too much to say that the Walker generators were 
the first in which such troubles were really eliminated. 
Mr. Short during the past year was engaged upon 
plans which have recently been carried through for the 
erection of large shops in Paris for the manufacture of 
machinery under his patents. It has been known to his 
friends for some time that he regarded his work in Europe 
as drawing to a finish, and that it was his intention a 
little later on to return to America with a view to re-enter- 
ing the electrical field there and carrying out on inde- 
pendent lines an undertaking of a similar nature to that 
with which he had been associated.in England. 

Prof. Short was a Fellow of the American Society for the 
Advancement of Science, a member of the Cleveland 
Electrical Society, the American Institute of Electrical 
Engineers, the Institution of Electrical Engineers in 
London, the Engineering Society of Liverpool, and the 
New York Electrical Society. Over 500 patents have been 
issued in his name in the United States and foreign 
countries, mostly on electrical machinery. Prof. Short 
was only 44 years of age at the time of his death. 


APPOINTMENTS VACANT. 


Testing Assistant, Public Health Department, Corporation of 
London, £200 per annum, Nov. 1. See advertisement. 

Resident Electrical Engineer, Hastings Corporation, £300 per 
annum, rising by £50 to £500 per annum, Nov. 4. See advertisement. 

Chief Clerk, Swindon Corporation Electricity Department, £100 
per annum, Nov. 18. See advertisement. 

Assistant Electrical Engineer, Swindon Corporation, £100 рег. 
annum, Nov. 18. See advertisement. 

Cable Jointer, Swindon Corporation, 35s. per week, Nov. 18. See 
advertisement. 


Meter Inspector, used to Chamberlain and Hookham and Thomson 
meters, 258. per week. Sve advertisement. 


Charge Engineer, London Supply Company, for high-tension 
alternating station. See advertisement. 
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TRADE NOTICES AND NOVELTIES. 


—— 


Lightning Arresters. 


We illustrate herewith two types of lightning arresters 
supplied by the Electrical Company, Limited, 192 and 124, 
Obaring Croes-road, London, W.O., for the protection of 
electrical machinery, transformers, switchboards, underground 
cables, etc. In the arrester (Fig. 1) there are two short spark- 
gaps, F 1 and F2 (see the diagram, Fig. 2), consisting of two 
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Ето. 1.— Lightning Arrester with 


Fic. 2—Diagram of Lightning Arrester 
Automatic Spark Gap. 


with Automatic Spark Gap. 


serrated discs over which the atmospheric discharges are con- 
ducted to earth. The iron core, K, is movable inside the 
solenoid, S, and carries at its lower end one of the serrated 
discs, which touch one another at F 2 when the oore is in its 
position of rest. In case a short-circuit follows an atmospheric 
discharge, part of the current is caused to go through the 
solenoid, thereby raising the core and increasing the spark-gap 
to such an extent as to extinguish the spark. The current is 


Fic. 5. — Fork-Lightning Arrester with Choking Coil. 


interrupted in consequence, the соге drops down, and the 
apparatus is ready for the next discharge. The spark-gap 
is, however, somewhat limited in this appiratue, which 
is not intended to be used for higher pressures than 
250 volts. For higher voltages the above firm supply their 
disc arresters, consisting of a series of circular metal discs 
separated by mica. The topmost disc is connected with 
the aerial conductor, whilst the lowest one is connected to 


earth. The discharge has to travel along the outside surface 
of the whole series of these discs until it reaches the last one, 
which is connected to earth. In cases where the apparatus to be 
protected would not alone offer sufficient inductance to ensure 
the proper working of the arrester, it is necessary to add a 
choking ooil. The firm's fork-lightning arrester (Fig. 3) is 
provided with such a ooil, consisting of an iron core with a few 
багов of wire, which becoming magnetised serves at the samo 
time to blow out the arc which is formed between the two forks 
at the nearest point of approach. The arc is thereby forced to 
travel sideways and upwards until, the spark gap becoming 

er, it is forced to go out. Owing to this magnetic blow-out 
action in the fork-lightning arrester it is possible to make the 
spark-gap shorter than the total sparking distance in the disc 
arresters, making the former much more sensitive. The spark- 
gap is adjustable between 5mm. and 15mm. By reason of 
the choking coil attached the fork-lightning arrester is par- 
ticularly adapted for the protection of underground cables or 
aerial conductors and switchboards. 


Piston Rings. > 


We have received from the Davy-Robertson Engineering 
Company, 35, New Broad-street, London, E.C., an illustrated 
circular relating to their patent hammered self-expanding piston 
rings. These rings are made on scientific principles throughout. 
After casting they are turned once only to the correct size of 
the cylinder. Then, by means of the firm's patent graduated 
hammering machine, they are hammered on the inside surface 
in such à way that the hardest blow, and therefore the greatest 
streas, is set up in the ring diametrically opposite to the joint. 
The blow of the hammer decreases symmetrically on either 
side of this point рше pea joint is reached, where it is at a 
minimum. It is claimed that asa result of this treatment an 
absolutely uniform spring is set up in the ring, which not only 
ensures even wear but effectually prevents the ovalising of the 
cylinders. 

Catalogues. 

OnvPro ELECTRICAL SPECIALITIES. —F rom the Orypto Works 
Company, Limited, 29, Olerkenwell-road, London, E.O., we 
have received a copy of their latest illustrated list of electrical 
specialities, which latter consist for the most part of small con- 
tinuous and alternating current generators and motors of various 
types for special purposes, such as lighting small workshops, 
electroplating and depositing, driving fans, experimental work 
in the laboravory, etc. Continuous aud alternating current 
transformers for small outputs are aleo listed, besides ammeters, 
voltmeters, resistance boxes, etc. We note that the firm supply 
sets of castings and materials for constructing small dynamos. 


RawHIDE GEeAk-WHEELS.—We have received from Messrs. 
David Brown and Sons, East-parade, Huddersfield, a copy of a 
treatise on rawhide gearing. It contains all that опе wants to 
know about this class of gearing and is well illustrated. 


EDINBURGH ELECTRICITY ACCOUNTS. 


The accounts of the Edinburgh Corporation electricity 
department for the year ended May 15, 1902, show a total 
expenditure on capital account to that date of £765,612. 
Abstracts of the revenue account, etc., are appended. 


REVENUE AccouUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal and other fuel q Z. 11,002 1 5 
Oil, waste, water, and stores ................................. . 1,418 10 10 
Salaries of engineers . 1.157 5 10 
Wage at ststſocdsdsdsds‚‚d‚ нао 293b 7 3 
Repairs, etc., of buildings .................................... 65 "7 1 
Ditto machinery and plant ... ............................. 5,086 9 1 
Ditto ins mens un ern bs 2017 8 

19,705 19 2 

Distribution of electricity .................................... 2,779 3 10 
Public lamps—wages, carbons, and repairs ............... 4,550 13 10 
Rents, rates and taxes, and insurance. 6,671 14 11 
Expenses of management, salaries, etc. ... . ............ 4,984 17 0 
Miscellaneous ехрепвев.......................................... 1,415 15 9 
58,906 4 6 

Surplus carried to net revenue account ..................... 52,054 4 11 
£90,960 9 5 

Cr. £ 
Sale of current—private lighting .......................... 71,267 18 9 
Motor poses erbe Qu e инана 8,252 12 8 
Arc lampe—publie lighting ͥ 11,152 10 1 
Private lighting nhan UN 26 0 
Meter теп DT Ийан Кркан 32 8 4 
Rents of properties in Torphichen- street 211 0 0 
Miscellaneous recei pts . . 18 4 7 

. £90,960 9 à 
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5 „ 8 P QUESTIONS AND ANSWERS. 
r. & es. . a 
Bank balance on account current ....................... ... 15,598 8 4 P' ошон ш omen Mo 
Sundry стос deposits by consumers............... 65 17 6 | 
Reserve inte 19,211 3 0 Under this heading we insert questions and answers 
r character relating to centralstation work, 
—— | tramway work, or construotion work; and for each auit- 
£151,788 8 0 | able question offer one shilling, and for the best solution 
Cr. | l Assets. £ в. d. of any question we offer ten shillings. We also give 
5 a ennt of capital account ........................ 1 ore 5 5 fe sht lings for every other answer we print. The answers 
Ada neo а C00 i 1 | to any questions should be sent within 10 days after the 
potty outla 50 0 0 Д ll th : f 
Sundry debtors for outstanding revenues ... 20,263 1 8 | question has appeared. We would eall the attention o 
Reserve fund investment 19,211 3 0 | those sending in answers to the fact that the neatness of 
55 [M sketches (which must be in ink) sent in is considered 
! when marking tho relative values of these answers. All 
STATEMENT OF ELECTRICITY GENERATED, Soup, ETC. formule should be carefully written to prevent mistakes as 
Quantity gongar а Tekak РРР АЕ 5 8,819,254 to symbols, and all loose sketches should be signed by the 
Quantity sold] Motor роже: ..................... 1,328,481 | 7,750,223 author. The matter must be written on one side only of 
I {Аге1атрев........................... ‚510, the paper. Questions may be sent at апу time. 
Quantity used in stations ......................................... 502,517 
Quantity unaccounted for .............................. 1 557,714 QUESTIONS. 


PROFESSIONAL ETIQUETTE. 


Six rules to guide the wand'ring sheep 
That from the fold have strayed, 
Whose conduct makes the angels weep ; 
Who wander unafraid. 

If ten commandments rule the world 
We ld one makes eleven): 

Would think that six would surely fix 
Consultants in their heaven. 


Six rules to point the narrow way ! 
Will sixty score suffice ? 

To regulate the game they play 

Who are not over-nice. 

Though some, who up to eyes in work, 
Need half a hint or less ; 

The touting crowd will not be cowed 
From neck or nothingness. 


Six rules to hedge the chosen few | 
The gate is rather wide, 

"T will let the whole caboodle through 
Who should be kept outside. 

For ways and means will answer still 
As they have done before ; 

And, as of old, the key of gold 
Unlocks the stiffest door. 


* * * * * 


O ! readers of these sterling rules, 
To whom the rules apply ; 
Whiche'er ye be—the hand or tools 

Heed the official “ Fie!” 

The word is said that’s long been thought ; 
Your methods you must mend, 

Or perhaps your sin will find you in, 

And mean will be your end! 


B. C. H. J. 


FORTHCOMING EVENTS. 


SATURDAY, Nov. 1. 

Glasgow Scientific Society.—At 7.50 p.m., ordinary meeting. 
Paper: ''Comparison of Alternating and Continuous Currents 
for Different Purposes,” by Mr. W. Benison Hird. 

Monpay, Nov. 3. 
Royal Institution.- -At 5 p.m., general monthly meeting. 
TUESDAY, Nov. 4. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 

Presidential address of Mr. J. C. Hawkshaw. 
WEDNESDAY, Nov. 5. 

Cold Storage and Ice Association.—At 8 p.m., ordinary mcetip 
at Institution of Mechanical N Paper: The Technica 
Application of Liquid Air," by Dr. Carl Linde. 

Institution of Electrical Engineers (Students' Section). —At 
7.50 p.m., ordinary meeting. Paper: Steam and Electrical 
Exhibits at the Wolverhampton Exhibition," by Mesars. Н. A. 
Pickett and A. B. Scorer. 

Тнгҥхрдү, Nov. 6. 

Жоп еп Society.—At 8.50 p.m., ordinary meeting. President's 

inaugural address. 


529. With four arc lamps burning in series on a 220-volt direot- 
current circuit, it is found that some Am consume the carbons 
faster than the others. Why is this, and how could they be made 
to all consume evenly ?—C. I. S. 


530. I wish to use a three-phase motor as a transmission dynamo- 
meter to find the exact power taken by various machines. 
What is the most accurate method of measuring the power 
applied, and the various losses (hysteresis, friction, eto.) in the 
motor? All measurements but speed to be electrical. Answers 
should deal with both synchronous and induction motors.— 
DYNAMOMETER. 


ANSWERS. 


Question No. 525. —At the back of а certain switchboard there is a row 
of sealed-up small iron boxes—one for each machine in the station— 
and from one of these boxes (wich Delong to a 150-kw., 250-volt, 
direct-current shunt machine, and has a label attached to it with 
the reading—500 ohms, to take 0:5 amperes momentarily) two 
wires lead : one direct stay from the board and apparently to the 
dynamo, and the other leads out of sight to some connection on 
the shunt field regulator. The ordinary shunt-regulating resist- 
ance is on & frame at the back of the board. State the use of this 
high resistance. Why is it kept sealed up separate from the 
ordinary regulating resistance! And make a drawing of the 
connections of this resistance with regard to the dynamo. 


Answer to No. 523 (awarded 7s. 6d.).—The use of this 
high resistance is, no doubt, to form a circuit into which 
the high E.M.F. induced in the shunt coils when the 


Fie. 1. 


circuit is broken can be discharged. No mention is made 
of a switch being in circuit, but from the fact that all the 
machines are fitted with one of these resistances, we may 
conclude that they also have a shunt switch, as otherwise 
no such resistance would be required. Without some idea 
of the style of switch it is somewhat difficult to sketch 
exactly the connections of any particular switchboard, but 
a reference to Fig. 1 will show one method in which it 
may be connected. The dotted line shows the connections 


~ = — —— — — — — . — 


for the 500-ohm resistance, one end going to the + shunt 
terminal, and the other to contact K on the switch. By 
tracing the connections round with the switch in position, 
as shown (which is the off position), it will be seen that 
there is a closed circuit through both resistances and the 
shunt coil, so that the instant the switch lever touches 
contact B after leaving A and breaking the shunt 
circuit, the very high E. M. F. (which would be induced 
were the circuit simply broken in the usual way) 
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Fee 2. 


is discharged momentarily through the high resist- 
ance and also through the regulating resistance, thus 
avoiding the risk of breaking down the insulation of the 
field coils and also the armature. Supposing the shunt 
switch to be fixed on the machine, then one lead from the 
high resistance would go to the dynamo and the other to 
the regulating resistance, as stated in the question. Fig. 2 
will explain how these connections would be made. Tt has 
the advantage of having both resistances always in series 
when switch is on contact B, no matter where the regulatin 

lever may be, though it is the best plan to always put all 
resistance in a shunt circuit before breaking it. Carbon 
tips are generally fitted on A and B, also on the arms of 
the switch lever, in order to take the arcing which neces- 
sarily occurs on breaking circuit, and to prevent it damaging 
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the copper contacts. We venture to think that Fig. 1 will 
prove to be the correct connections, as it is not usual to 
fix a shunt вуіб on the dynamo. It is usual when 
running & number of machines in parallel to separately 
excite each machine from a pair of exciting bus bars. 
Fig. 3 shows diagrammatically how the connections ma 

be arranged by means of a double-pole throw-over switc 

so as to produce the same result. As this high resistance 
has nothing to do with the regulating resistance, and is 
only in uso momentarily when the circuit is broken, this 
will no doubt account for its being kept separate, and as 
currents of high E.M.F. pass through it, it is no doubt con- 
sidered to be the safest plan to seal it up to prevent acci- 
dental shocks and to keep everything intact.—C. I. S, 
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Answer to No. 523 (awarded 7s. 6d.).—The sealed boxes 
referred to evidently contain the shunt-breaking resistance, 
which is generally arranged separate from the 5 
lating rheostat; but it is not necessarily put into sealed 
boxes. In this case, perhaps, it has been so arranged to 

revent anyone tampering with it and causing the risk of 
breaking down the insulation of the shunt coils. In the 
early days such a breakdown was not infrequent ; hence 
the reason for the adoption of the shunt-breaking resist- 
ance. From the diagram (Fig. 1) it will be seen that the 
shunt-breaking switch, which is generally fixed on the 
main switchboard alongside the field-regulating rheostat, 
is only а two-way switch, whose function is to serve as a 


SHUNT KHEOSTAT 


TERMINAL 
Fie. 1. 


make-and-break switch for the shunt field under the con- 
dition that before leaving the shunt terminal the switch 
lever shall make contact with the resistance terminal, thus 
short-circuiting the shunt field upon itself through the shunt- 
breaking resistance, whereby the E.M.F. induced in the 
shunt field by the operation of breaking its circuit is 
allowed to expend itself in the shunt-breaking resistance, 
instead of breaking down the insulation of the coil. 
Suppose that the shunt - breaking resistance and the 
resistance terminal were removed from the diagram, there 
would remain merely the regulating rheostat and a plain 
shunt-breaking switch, as shown in Fig. 2. With this 
arrangement of connections on high-voltage shunt-wound 
machines there would be considerable risk of damage to 
the coils, for the reason that on breaking the circuit the 
induced E.M.F. in the coils, which would certainly be not 
less than that of the generator and may be many times 
greater, would probably pierce the insulation at one or 
both ends in an endeavour to complete its own circuit 
through the frame of the machine. Moreover, the flash- 
ing at the switch contacts would be very great, po 
во great as to fuse them and make them unworkable. By 


- 


Fic. 2. 


connecting a resistance across the ends of the field coils, as 
shown in the first diagram, all troubles are removed. 

A little consideration will show that the conditions are 
those in Faraday's well-known experiment, by which he 
discovered the induction currents, and which are explained 
in all text-books ; consequently, it will be observed that on 
making circuit an EMF. will be induced in the coils, 
tending to stop the flow of current through them, whilst 
on breaking circuit an E.M.F. will be induced tending to 
cause a continuance of the flow of current, and it is this 
which gives rise to the heavy flashing when a highly 
inductive circuit is broken. If in this particular case the 
shunt-breaking switch be a component part of the shunt 
regulator, instead of being separate as on the diagram, then 
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the two wires À and B represent those referred to in the 
question. A represents that which leads “out of sight to 
some connection on the shunt field regulator," and B that 
which leads “ direct away from the board and apparently 
to the dynamo.”— ALPHA. 


Answer to No. 523 (awarded 7s. 6d.).—The resistances 
described are probably shunt-breaking resistances, the 
object of which is to enable the shunt circuit of the 
dynamo to be opened without danger of an arc at the 
switch or a large inductive rise in voltage, tending to break 
down the insulation of the field coils. 

When the circuit of any magnetising coil is opened the 
magnetising current, of course, begins to fall off, and with 
it the number of magnetic lines passing through the coil. 
This change in flux gives rise to a back voltage or voltage 
of self induction in the magnetising coil, tending to main- 
tain the current at its original value. If the rate at which 
the flux is changing be nown, the value of this back voltage 
at any instant can be determined by the expression : 


Change of flux Number 
through the coil | of turns 
Back voltage = in C.G.S. lines in the ^ 10" 
per second coil 


In the case of large shunt dynamos it has been experi- 
mentally proved that this back voltage may easily reach а 
value 10 times as great as the original exciting voltage if 
the circuit is broken at all suddenly. 

In the case of an ordinary shunt dynamo, with the 
shunt permanently connected across the brushes, such а 
voltage rise cannot occur, for the shunt is never broken by 
hand, the shunt current simply dying down very gradually 
ав the terminal voltage falls off, due to the stopping of the 
machine. 

The machines mentioned in the question are evidently 
not connected in this way. It is usual when there are a 
number of macbines in a station, all of which are to run in 
parallel, to separately excite all the shunts directly from 
the 'bus bars instead of connecting each shunt to the 
terminals of its own machine. This method enables each | resistance. The increase in the E.M.F. still takes place, 
machine to be excited from the bus bars before the | but it discharges itself through this large resistance. 
armature is started up and connected to them, thus| The row of small iron boxes on the back of the switch- 
ensuring that the polarity of the brushes shall always | board are evidently the shunt discharge resistances 
be correct. On the other hand, when the shunts aro| mentioned above. "They are kept sealed (1) to prevent 
connected directly across the brushes there is always the | them from being tampered with; (2) being connected to 
possibility of the polarity of a machine becoming reversed, | the opposite side of the shunt winding (as shown in the 
owing, for instauce, to a heavy overload or short-circuit, | sketch), there is a difference of 250 volts in this case 
with disastrous results the next time the machine is con- | between the discharge resistances and the shunt-regulating 
nected to the bus bars. When the shuut is separately | resistances. . 
excited from the bus bars, it becomes necessary to provide 
some means of safely breaking the shunt circuit when the 
machine is out of use. This is usually arranged, as in the 


shunt from the 'bus bar and at the same time connecting 
B aeross the shunt. The switch, R, is probably arranged 
80 as to make contact with a before breaking with 
b, во as to avoid a spark on leaving б. When the switch 
is connecting а and b in this way, the resistance, В, is 
directly across the 250-volt bus bars and carries a current 


250 volta — half-ampere for an instant, as stated on the 
500 ohms 


label. The action of the resistance, B, is somewhat as 
follows: As soon as the shunt is disconnected from the 
circuit and connected to B the shunt current commences 
to fall. This fall in current (and consequent fall in flux) 
givea rise to а back voltage in the shunt coil, tending to 
maintain the current at its old value. This reduces the 
rate of fall of current, which in turn reduces the back 
voltage, which again reduces the rate of fall and so on, the 
current continually dropping but at а constantly decreasing 
rate. The maximum back voltage occurs at the instant 
that B is first connected to the shunt and its value cannot 
possibly exceed 
Shunt current 


st that instant: ^ (resistance of shunt + resistance B). 


Answer to No. 523 (awarded 7s. od.). When a number 
of dynamos are run in parallel, the shunt windings of the 
different machines are generally joined across what are 
known as the dynamo bars on the main switchboard, so 
that the machines are separately excited. This being the 
case, provision must be made for the breaking of the 
shunt circuit. This shunt circuit must not be broken by 
the ordinary type of knife switch, because when magnet 
coil circuits are interrupted a large E.M.F. is the result. 
If no provision is made for this momentary increase in the 
E.M.F., it will break down the insulation on the field coils, 
thus earthing the field circuit. To prevent this breakdown, 
the switches used are so arranged that before the shunt 
circuit is broken a large resistance (called the shunt 
discharge resistance) is placed across the terminals of the 
field coils, and so the field coils are short-circuited by this 


var i 04 
machines under consideration, by supplying а small resist- 1 K ZIP S 
ance for connecting across the shunt at the instant of A 2 
3 m €. |^5 
УЛУ WELL SS a HORY 
Bus 
BAAS 


OSL ILIGI P P a ru, 


Fic. 1. 


breaking, and thus providing а path through which the 
shunt current can continue to flow and gradually die down 
to zero under the action of the back voltage. 

Fig. 1 shows the connections for this resistance, R being 
the ordinary shunt-regulating resistance and B the shunt- 
breaking resistance connected between one end of the 
dynamo shunt and the last contact a of the shunt regulator 
switch. During ordinary work B is not in use at all, but 
when the shunt is to be broken (the machine having been 
previously disconnected from the 'bus bars by opening 
switches, s) the switch, R, is moved over to contact b, thus 
putting all the regulating resistance into the shunt, and, 
finally, it is Bo on to contact a, thus disconnecting the 


In the sketch the dynamo bars are marked IK. From 
I one shunt wire is run to one terminal of the field 
winding, В; from the same terminal a wire is run to one 
terminal of the discharge resistance, A; from the other 
terminal of A a connection is taken to the discharge 
resistance contact on the shunt-regulating switch, D. From 
the terminal on the opposite side of the shunt winding to 
that from which the discharge resistance connection is taken 
a connection to the shunt switch arm, F, is made. The 
various resistance coils are joined to the studs marked H, 
over which the switch brush moves. The ’bus bar, К, is 
also joined to the contact, C. The contacts, D and C, are 
fitted with carbon rollers, E, and the switch arm is also 
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fitted in à similar manner. These carbons serves the purpose 
of taking the spark on the making and breaking of the 
circuit, and help to keep down the induced E.M.F. in the 
field coils. To increase the regulating resistance in the 
field circuit, the switch is moved round in the direction of 
the arrow ; to break the shunt circuit it is moved in the 
opposite direction. The brush, M, on the switch arm, Е, 
makes contaet with the plate, D, before the other brush 
leaves the contact, C; thus the discharged resistance is 
placed across the shunt terminals of the dynamo before the 
shunt cireuit is broken, so that the danger of the field 
insulation being broken down is greatly reduced.—C. G. 


Question No. 594. —A small continuous direct-driven set is used for 
lighting an alternating -current station during the evening. 
This set is run up slightly higher than its normal voltage, and 
the lights are then put on to it by plugging over a two-way 
switch. This operation causes a momentary increase of the volts 
and then a gradual drop. Explain the reason of this momentary 
1ncrease. 

Best Answer to No. 524 (awarded 10s.).—The reason of 
this momentary increase in the voltage on making the 
circuit, can be explained by considering the characteristic 
curve of the generator in question. It is evidently a 
machine which is rather highly compounded, and has a 
characteristic similar to that shown in Fig. 1 


ч 

Ў 

Y 

N 

K 

q 

x 

© 

о 

CURRENT 
Fie. 1. 


As can be seen from this curve, as the current taken 
from the machine increases in value, the voltage at the 
terminals rises to a maximum value represented by A B, 
and then gradually decreases in value. Now suppose 
current taken by the lamps when the switch is closed is 
represented by O C. Then, when the switch is closed, 
some time elapses before the current reaches this final 
value. For supposing, as is most probably the case, that 
there are incandescent lamps on circuit, then the current is 
retarded in growth for two reasons: (1) as the filament of 
the lamp gets hot its resistance decreases, thus causing the 
current to gradually rise to its final value; (2) due to the 
self-induction in the armature of the generator, field wind- 
inga, and also the lamp filaments, retarding the growth of 
the current, as expressed by the formula 


6.10 


where R = resistance in the circuit; 
L = self-induction in the circuit. 


Corresponding to this gradual increase in the current, 
the point A will slowly move along the curve from its 
original position, A,, to its final position, A,—i.e., the 
voltage on making the cireuit will increase to à maximum 
value and then gradually decrease, which is the effect 
observed by “E. L.”—A. P. Y. 


Answer to No. 524 (awarded 5s.).—I assume that the 
dynamo in question is compound wound. It is run up 
to speed with no load on, and the shunt coils only are 
magnetising the field magnets. By means of the two-way 
switch all the lights in the station are switched over on to 
this dynamo. This causes а powerful current to flow 
through the series coils, making the number of magnetic 
lines flowing through field magnete and armature much 
greater. The coils in the armature are now cutting more 
magnetic lines, causing a sudden inzrease in the voltage. 


‘give a reading of 115 volts, or even more. 


The gradual drop in voltage may be due to a variety of 
eauses, but is most likely due to the speed dropping owing 
to the load. If the dynamo mentioned by “Е. L." were 
shunt wound, the voltage would suddenly fall when the 
load was switched on instead of rising. It cannot be a 
series-wound dynamo, for if so, the machine would not 
generate full voltage on open circuit. The E.M.F. of any 
dynamo is proportional to the number of magnetic lines 
being cut, and this is proportional to (1) the number of 
magnetic lines provided by field magnets ; (2) the number 
of conductors connected together on the armature; and 
(3) to the speed at which the conductors are driven. In 
the case under consideration, the second and third items 
mentioned above remain constant, but the number of 
magnetic lines provided by field magnets is suddenly 
increased, thus raising the voltage.—W. A. T. 


Answer to No. 524 (awarded 58.).— The momentary 
increase of voltage is in all probability due to the com- 
bined result of the following causes: variation in the 
speed of the engine, „ of the dynamo, 
and poor electrical efficiency. hen the voltage is taken 
at open circuit we may have, supposing the normal voltage 
of dynamo to be 110, say 112 volts, with the engine 
running at full speed. Owing to the machine being 
over - compounded, directly the load is thrown on the 
rise in voltage due to the series winding is greater 
the drop due to the shunt. Thus the voltmeter may 
The load 
wil cause the engine to slow up after a few revo- 
lutions, momentum of engine and dynamo keeping up 
the speed for a very short period. А gradual drop in 
voltage will, therefore, take place, which drop will also be 
helped by the fact that the current forming the load is 
sent round a comparatively cold armature and series wind- 
ing. The e of this current will cause a rise in 
temperature and a corresponding increase in resistance; 
thus more volts will be required for the internal circuit, 
leaving a smaller available potential at the terminals. The 
amount due to this cause will, of course, depend upon the 
electrical efficiency of the dynamo.—M. M. 


Answer to No. 524 (awarded 5s.).—The question does 
not state whether the small lighting dynamo is shunt, 
series, or compound wound. In this case we will assume 
that it is compound wound. Then the momentary rise in 
volts noticed when switching on the lights is probably 
caused by the series windings, as, owing to the extra 
current flowing round them, the magnets would be more 
powerfully excited, and would, therefore, tend to raise the 
pressure. But this increased pressure would not be main- 
tained for any length of time, for although the magnets 
would be excited more powerfully and tend to raise the 
voltage, yet it must be borne in mind that the extra 
current not only strengthens the magnets, but also increases 
the magnetism of the armature, and increased armature 
reaction results, which always has a tendency to lower 
the pressure. Hence it will be seen that the rise in 
pressure will be only momentary and will not be main- 
tained for any length of time, but will quickly fall to its 
original value ; the extra magnetism of the magnets being 
neutralised by the increased armature reaction. Then, 
again, a machine when fully loaded always develops a 
certain amount of heat, which also has a tendency to 
gradually reduce the pressure. Thus, although the pres- 
sure may rise for a second or two somewhat above its 
normal value at the instant of switching on the load, yet 
by the combined action of the causes enumerated above it 
is soon brought to its proper value.—W. F. S. 


Answer to No. 524 (awarded 5s.).—It is much more likely 
that the voltage rise is apparent rather than real—t.c., that. 
it is due to the action of the voltmeter rather than that of 
the dynamo. The voltmeter used is probably an ordinary 
electromagnetic instrument fixed on the switchboard within 
a short distance of the leads connecting the dynamo to the 
switch and the switch to the lights. If this is so, it would 
be quite hkely that the reading of the voltmeter would be 
slightly different (higher in this case) when the current was 
passing through the leads than at other times, due to a 
little of the magnetic field set up round the lead by the 
current penetrating the voltmeter coil and affecting its. 
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working magnetic field (see Fig. 1). The fact that the effect 
appears to be only momentary would be due to an actual 
dropin voltage occurring immediately after the first rush of 
current, either owing to the engine slowing down slightly 
or merely to the natural drop of volts in the machine when 
loaded. The effect of this stray field from the leads would 
be there all the time, but it would be screened by the much 
larger actual drop in dynamo volts, except at the first 
instant, before the engine had had time to slow down or 
the dynamo field to become weakened by armature reaction. 


DIRECTION 
OF WORKING 
FLUX OF 
VOLTMETER 


/NCABLE 


There are various ways of proving whether this is the 
correct explanation. If the leads from the machine are 
crossed at the machine whilst the voltmeter is kept con- 
nected to the same poles as before, the stray field will be 
reversed relatively to the voltmeter field and no voltage 
rise would occur, the stray field causing а slight drop, 
which would be indistinguishable from the natural drop of 
the machine. Another way would be to disconnect the 
voltmeter altogether from the circuit, and note whether 
the needle moves from the zero every time the lights are 
switched on or off. In order to get rid of the effect, either 
the electromagnetic instrument should be one surrounded 
by а thin iron case to shield it from external fields, or it 
should be replaced by a hot-wire voltmeter.—Q. 


TUBE BILLS IN PARLIAMENT. 


PICCADILLY AND CITY BILL. 


As we briefly announced at the end of our report in last week's 
issue, Sir Lewis Melver's Committee on Tube Railways declined on 
Thursday to accept the preamble of the Piccadilly and City Bill, in 
consequence of the abandonment of the line from Haminersmith to 
Piecadilly, which was proposed under the London United Electric 
Railways Bill, withdrawn. Consideration of the former Bill had been 
postponed from the previous Tuesday to see if the promoters had any 
suggestions to make for a complete scheme, but at Tliursday's sittin 

Mr. Balfour Browne, K.C., who appeared for the promoters, said 
they desired to leave the matter entirely in the hands of the com- 
mittee. 

The Chairman, after referring to the withdrawal of the United 
»cheme, which, he remarked, would apparently have been of great 
public advantage, said that suggestions for the saving of the situation 
had been made, amongst others, the offer of the counsel for the 
Piccadilly Bill to pledge his clients to introduce a Bill next session to 
tuke up the dropped line of the London United Electric Railways, and 
so complete the original through route. That was not а proposition 
which a committee of the House could discuss. Similarly the com- 
mittee was not пое to denl with the question advanced by tho 
opponents of the Bill as to the extent to which the principle of amalga - 
mation, which was now abandoned, prejudiced other competing schemes 
in the Upper House. Another suggestion had been that the com- 
mittee should either make a special report to the House, or suspend 
its decision, in order to allow time for an independent motion to 
be made in the House with respect to the Bill. Neither of these 
propositions cominended itself to the committee as warranted either 
by the circumstances, or, indeed, by precedent. The committec 
was of opinion that in censequence of the withdrawal of the 
London United Bill, the Piceadilly Bill no longer represented the 
scheme sent up to the committee. The Bill provided, in alliance with 
the withdrawn Bill, for a complete through route from Palmer's Green, 
cw the City and Piccadilly, to Hammersmith, and there linked up 
with the London United Electric Tramways. Ina large measure it 
gave effect to the principal recommendations of the Joint Committee 
on London Underground Railways which reached the House of 
Commons as ап amalgamated and a complete scheme for а through 
route, and with a preamble wholly meaningless on any other supposi- 
tion than that of а through route. |n the House of Commons it was 
saddled with an instruction designed to emphasise this particular 
fact, and to secure, by guarantees, that it should be sanctioned 
only as a complete and amalgamated scheme for giving London 


such a through route. The defection of the London United 
Electric Railways rendered the realisation of this scheme impos- 
sible under this Bill. The intention of the House of Commons 
was to secure the age ae through route, and that nothing less 
should be sanctioned. The instruction was absolutely binding on the 
committee. On the other hand, the committee could not enforce the 
instruction of the House, because the promoters of the Bill could not 
give the required guarantee ; and the promoters could not begin their 
proof till they had given that impossible guarantee. On this ground 
the committee was unable to proceed with the consideration of the 
Bill. The preamble could not be proved until the conditions imposed 
by the instruction of the House of Commons had been complied with. 


THE LONDON COUNTY COUNOIL AND THE TUBES, 


At the meeting of the London County Council on Tuesday the 
Parliamentary Committee brought up a recommendation that it be 
referred to the Parliamentary, Highways, and Finance Committees to 
at once consider the advisability of the Council promoting in the next 
session of Parliament a Bill on the subject of underground railways in 
London. 

Mr. Shepherd, in inoving the adoption of the report, stated that if 
the Council controlled the tube railways instead of the companies 
doing so there would be no delay in construction us at present, whilst 
financially there would be a very large saving, for whilst the com- 
panies had to pay on an average 64 per cent., the Council could get 
money for 34 per cent. That meant a saving of £200,000 on each 
£10,000,000 invested, and as it was estimated that the total cost of 
these railways in London would be £50,000,000, it would be easily 
seen how large that saving would be. Another strong reason why the 
Council should undertake the work was that the American financiers 
had not the real interests of London at heart, but spent their energies 
in trying to jockey each other out of the field. 

Mr. Sidney Low moved an amendment to add the words, and 
to further consider the advisability of urging his Majesty’s Govern- 
ment to appoint a Royal Commission or Select Committee to consider 
the whole question of London underground locomotion.” 

Mr. Phillimore seconded the amendment and the discussion was 
continued by Mr. Cornwall and Mr. Dew. 

Lord Ribblesdale, who was chairman of one oí the committees of 
the House of Lords in the earl pa of this session who were charged 
with the consideration of the Tu Bills, contended that the circum- 
stances of London as regards the development of tube railways were 
во extreordinary —they might у aside all considerations of time— 
that he was justified in saying that as a part of the locomotion problem 
the Council were the proper people to come out and do something. 
As the chairman of one of the tube committees, he wished to say some- 
thing about the extreme inconvenience- -he might almost say, ultimate 
disaster—which must result in treating this question of locomotion 1n 
London by small instalments, and without any sort of principle or 
relation one to another. He believed that even st this eleventh 
hour, if the London County Council came forward and presented an 
intelligible Bill, they would bring the thing to a head in the way in 
which it should be done. m 

After further discussion the amendment was rejected, and the 
recommendation of the committee was agreed to on a division by 


70 £o 13. 
IN THE HOUSE OF COMMONS. 


The discussion of the situation created by the withdrawal of the 
London United Bill and the rejection of the Piccadilly, City, and 
North-East London Bill, was on Wednesday transferred to the floor 
of the House of Commons. The debate arose on the motion of Mr. 
Ashton to recommit the latter measure to the committee. He 
explained that his sole object in bringing forward this motion was to 
enable the committee upstairs to deal with the Bill, the preamble of 
which for the moment they had refused to accept. He submitted 
that the promoters of the Bill had been hardly dealt with, and were 
entitled to receive consideration from Parliament in the matter, and 
that the Morgan group should be given the opportunity of carrying 
out a through scheme. Не further argued that Parliament had been 
played with and tricked by the promoters of the London United Bill. 

Mr. Claude Hay supported the motion. 

Sir John Dickson Poynder opposed, suggesting that the mover 
of the resolution had a well-prepared brief for the Morgan group. It 
was not for the House to coucern itself with the internal differences of 
speculators. 

Mr. Perks also opposed, claiming that the District Railway was 
entitled to consideration in this matter. It had raised 24 millions to 
electrify and improve the line, and hoped to have the work done in 
about 15 months, and part of it ready very shortly. He added that 
a scheme was being prepared hy the District Railway for a route from 
Hammersmith to the City, involving an expenditure of about 14 
millions. 

Mr. J. W. Lowther (the Chairman of Committees) admitted that 
the promoters of the Morgan group had been badly used, but not by 
Parliament. Their enemies were of their own household. 

Sir Lowis McIver, the chairman of the Select Committoe which 
had dealt with the Bill, referred to what he called the very unsavory 
details of the transaction between the promoters of the two Bills—a 
transaction, a scandal, which had, he thought, probably no precedent 
in the annals of their committee work upstairs. Аз one of the 
workers on the committee upstairs, he would say that, were the motion 
passed, the committee to which the Bill would be referred would find 
infinite difficulty in giving effect to the wishes of the House, He said 
this with the best possible intention and sympathy for this big sche.ne, 
which had heen wrecked by a Stock Exchange ramp. They should 
wait till next year, when they could begin with a clear sheet. They 
would hear all the parties, and on the principle which applied when 
two of a trade fell out, perhaps the County Council would gets its own. 

The motion was then withdrawn. 
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LEGAL INTELLIGENCE. 


WRONGFUL DISMISSAL. 


At the Leicester County Court on Thursday John Shaw Barnes, 
electrical engineer, of Alfreton, sued Messrs. Lea and Warren, elec- 
trical engineers, of Leicester, for £32. 10s., being 15 weeks’ wages in 
lieu of notice. There was a counter-claim for £22, of which £12. 10s. 
was for part loss said to have been sustained by defendants through 

laintiffs negligence in connection with a switchboard which 

efendants were under contract to make and supply to the Ordnance 
Survey Works, Southampton.  Plaintiff's case was hd on an agree- 
ment for three months' notice on either side to terminate the engage- 
ment. Не further stated that following an interview with Mr. Lea 
in reference to the Southampton contract he received a letter on 
the Sunday morning saying that his services were no longer required 
and offering him a week's wages. 

Mr. Lea (Messrs. Lea and Warren) said that when he accused 
plaintiff of having bungled the Southampton work and of having 
commenced the work without getting the plans passed, plaintiff subse- 

uently promised to make good any loss that might be sustained 
through the work heing incorrect. The switchboard had been rejected, 
and he estimated his loss at £12. 10s. 

The Judge suid he agreed that there was plenty of ground for 
dissatisfaction with plaintiff's conduct, and for notice being given him 
to leave at the end of three months. Не did not think, however, that 
the cireumstances justified a summary dismissal, and on that ground 
he found for plaintiff for £24. 10s. With regard to the counter-claim, 
he found for defendants for £12, loss sustained in connection with 
the switchboard, and for £3. 10s., moneys for which jplaintitl, as 
alleged, had not properly accounted. The balance in favour of the 
plaintiff was thercfore £9. 


ELECTRO-MOTION CORPORATION. 


In the High Court on Tuesday. Mr. G. Hart applied to Mr. Justice 
Byrne, on behalf of certain creditors for £128. 5s., for an order for 
the winding-up of the above company. | 

Mr. Hart explained that one of the petitioners was the secretary, 
who had had to serve notice upon himself, there being nobody else in 
England whom he could serve. The directors were all foreigners, and 
the memorandum and articles were printed in Freuch and English. 
The petitioners’ debt was for rent of offices and for salary for secre- 
tarial services and for money paid. Service was effected at the com- 
pany's 5 offices, and counsel supposed that it was technically 
right. e whole thing had become abortive, and he suggested it 
might be put an end to. 

His Lordship said there would be ari order for substituted service 
upon some shareholder, and meanwhile the petition would stand for а 
fortnight. 


CURIOUS COMPENSATION CASE. 


А somewhat remarkable claim for compensation against the Corpora- 
tion of Glasgow was decided by Sheriff Strachan in the County 
Buildings, Glasgow, recently. The action was brought by а Glasgow 
lady to recover £)2 in respect of damage she alleged she had sustained 
by being driven in an electric tramcar through а mass of dirty water 
on the journey from Tollcross to Parkhead. The plaintiff gave evidence 
that the water had accumulated over the rails at a part of the route to 
the depth of about 2ft. as the result of a heavy thunderstorm. The 
progress of the car caused the water to burst through the trap doors 
on the bottom of the car with such force as to drench morc or less 
severely all the inside passengers. 

The Sheriff gave judgment for the plaintitf, and awarded her 25s. 
damages, and costs. 


COMPANIES’ MEETINGS AND REPORTS 


WESTERN TELEGRAPH. 


The ordinary general meeting of the sharcholders in this Company 
was held on Wednesday at River Plate House, Finsbury-circus, E. C., 
Sir John Wolfe Barry, K.C.B., presiding. 

The Chairman, in moving the adoption of the report and accounts, 
said that although the report before them was not altogether so satis- 
factory as it had been on former occasions, it still showed that the 
business of the Company was going on іп a proper manner. They 
had experienced a large falling off in message receipts during the 


riod under review in consequence of the adverse conditions which ` 


ad generally prevailed, and to the fact that business in South 
America had been on a very ‘small scale. It was estimated 
that the revenue for the current half- year, however, would be 
slightly higher than for the corresponding period last year. In 
referring to the relations existing between the Company and the 
invemtions of wireless telegraphy, he said that the directors had 
decided to experiment and test the possibilities and non-possibilities 
of the system for themselves, and with this end in view they had 
erected an installation at one ot their stations, and were fitting up their 
ships with wireless telegraphic apparatus. Such a system, in the opinion 
of the Board, might be extremely useful to them, as it would be possible 
to communicate with any of the Company's ships when perhaps 200 or 
300 miles on a journey home, and instruct them to return, and on the way 
make certain repairs to any of their cables. "This would mean not 
only a very considerable saving, both in coal and a ship's time, but, 


{ 
what was of still more importance, repairs would be done in less time. 


They were therefore looking forward to being able to effect some 
economies in that way. With regard to the commercial value of 
wireless telegraphy, he had gone into the matter some 18 months 
previously, and his experience was that, so far as could be judged, the 
system was not likely to be a rival to cable enterprises. 

The report was adopted. 


TIN ELECTRO-SMELTING (ZINNOXYD). 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at the offices, 16, Tokenhouse-yard, under the 
presidency of Mr. Alfred Leclere. From the report of the proceedings 
which has been issued to the Press, | 

The Chairman said the business of the Company was progressin 
beyond expectation. The balance-sheet had been prepared and certifi 
to Oct. 15 last, and showed the substantial profit of 12 per cent., out 
of which the directors proposed to distribute an interim dividend of 
7s. per share. He thought they wonld agree with him that the result 
obtained was highly satisfactory. The successful development of their 
business was continuing. New markets had opened out for their 
industrv, aud afforded them ample spheres for the placing of their 
products. He concluded Ly moving the adoption of the report and 
accounts and payment of an interim dividend of 7s. per share. | 

The motion was then put and unanimously agreed to. 

The Chairman having briefly responded to a vote of thanks, thie 
proceedings terminated. 


CAPE ELECTRIC TRAMWAYS. 


The report of the directors for the year ended June 30 last states 
that the profit and loss account on the 12 months’ working, after 
provision for debenture interest and redemption of debentures, shows 
a net balance to credit of £81,498, which, added to the balance of 
£15,341 brought forward, makes a gross total profit of £96,840. 
From this sum the directors have paid to the shareholders 16 per 
cent. upon their capital, represented by three interim dividends. The 
directors have also placed to the credit of the reserve fund £8,000. 
These severa] sums aggregate a gross total of £80,800, and leave 
£16,040 to be carried forward. From this sum, however, provision 
has to be made for the remuneration of directors and auditors. A 
sum of £40,000 2} per cent. consols has been 9 at a cost of 
£37,841 from the special reserve fund of £56,000. The report for 
the year ended June, 1901, showed a very gratifying increase in 
the business over previous years, and this increase of traffic has still 
further developed, both in Cape Town and Port Elizabeth, during 
the past year. After many unavoidable, though vexatious, delays, 
owing to the abnormal condition of business in Cape Town, the 
enlargement of tho power station, the erection of additional engine 
and boilers, the enlargement of the car-shed necessary for the addi- 
tional cars (now added to the rolling-stock in Cape Town) have all 
approached final completion, and already some of their new cars were 
in active operation. The extension from Port Elizabeth to Hume- 
wood, referred to in the last report submitted to the shareholders, 
has now been completed, and will be opened for traffic during the 
current month. The Bill for the electrification of the Sea Point 
Railway, after having been drafted for submission to Parliament, 
was afterwards withdrawn owing to the opposition of the munici- 
pality of Cape Town, which endeavoured to embody certain 
clauses which, with every desire to meet that body, it was 
impossible for the Board to accept. The appeal which was 
lodged before the Privy Council by the Eastern Telegraph 
Company against the decision given in the Company’s favour 
by the Supreme Court in Cape Town in the question of 
the suit brought against the Company by the telegraph company 
claiming damages for £50,000 alleged to have been баш “to 
their cable service by the working of the tramways, was heard on 
April 18 last, and unanimously given in the company’s favour. This 
decision has finally put an end to pn litigation, and may бе 
regarded as of the greatest importance as being likely to form a pre- 
odent for the settlement of future litigation of an analogous character. 
The extension to the Cape Town docks has not yet been put in hand 
owing to further disagreements which have arisen between the Cape 
Town Municipality and the Harbour Board, without whose joint 
co-operation, together with that of the Cape Governnient Railway, the 
line cannot be constructed. Оп Jan. 25 last the directors authorised 
an issue of a further 40,000 ordinary shares of the company at 37s. 6d. 
per share, being at a premium of 17s. 6d. per share. This issue, as in 
the case of the previous one, was made to shareholders pro ralu to 
their holding. 


BROCKIE-PELL ARC LAMP. 


The second annual report of the directors, to be presented at the 
ordinary general meeting of the Company, to be held at the Company's 
premises, 60, Worship-street, Finsbury, F.C., on Nov. 5 at 12.30 p. m., 
states that the profit and loss aceount and balance-sheet for the year 
ending June 30, 1902, show that after writing off £629. Os. 4d. 
depreciation on plant, machinery and tools, etc. (against 2435. 
17s. 11d. written off in the previous year), there remains a net profit 
on the year's trading of £2,232. 148. This added to the amount 
brought forward from last year makes a total of £4,698. 2s. 7d. for 
disposal. Out of this sum the directors propose to write off the 
remainder of the reconstruction expenses—4£4544. 10s.—and recom- 
mend the payment of a dividend of 5 per cent., amounting to £2,392. 
10s. 7d., thus leaving a balance of £1,961. 2s. to be carried forward. 
The Company's business has shown a considerable increase during the 
year, the sales of lamps and accessories being 40 per cent. in excess of 
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those for the preceding 
penton on the part of rival manufacturers, the prices obtained have not 

en 80 favourable, and the profits have therefore been smaller in propor- 
tion. In order to meet thiscompetition the directors have now introduced 
& cheaper form of their standard lamps, which is enabling them to 
secure profitable orders which they have hitherto been unable to obtain 
on account of price. The contract for the lighting of the Glasgow 
Exhibition has been satisfactorily completed, and a large number of 
the lamp: employed therein have been sold. The directors have also 
undertakeu the lighting of the present exhibition at Wolverhampton, 
and 350 of the Company's lamps are now in use for that purpose. 
Amongst other important orders which have been exeeuted during tlie 
year тау be mentioned those for lamps for street and tramway lighting 
in Westminster, Edinburgh, Stirling, Manchester, Salford, and Bourne- 
mouth. Since the conclusion of the war several important orders have 
been received from South Africa, and there is every reason to expect a 
steady development of this branch of the Compauy's business. The 
remaining 1s. per share has been called, and duly paid up, in accord- 
ance with the notification contained in last year's report, and has 
enabled the directors to pay off the mortgage debenture of £2,000. 
In accordance with the articles of association the Hon. В. Brougham 
retires, and, being eligible, offers himself for re-election. The auditors, 
Messrs. Mellors, Basden, and Co., also retire, and, being eligible, offer 
themselves for re-election. 


Dr. Prorit AND Loss AccoUNT. £ s.d. 
Patent. fees, Gt 4 226 14 0 
Directors’ fees ;........ . ................. V 450 0 0 
Legal expenses and accountancy charges q 156 5 1 
nemme 8 108 4 10 
Depreciation of plant, tools, fixtures, et. 629 0 4 
Reserve for doubtful дебєв.............................. ee 145 12 3 
Interest on дебђепбаге............................................. 619 9 
Balance carried to balance-sheet .............—..... 2,252 14 0 

£3,933 10 3 

Cr. £ s. d. 
Balance from trading accounnlkt . ͥ̃ 5,901 1 2 
r ß КЫА ЧАНЫ 27 19 1 
Transfer Гөөв................................... о.о... 410 0 

£3,933 10 3 


HARROW ELECTRIC LIGHT AND POWER. 


The adjourned general meeting of the shareholders in this Company 
was held on the 16th inst. at the offices, West-street, Harrow. A 
communication was read from Mr. E. R. Bartley Denniss, who did not 
attend the meeting, stating his reasons for resigning his seat on the 
Board in January last, and was considered by the meeting after an 
explanation from the chairman of the Company. The meeting then 
re-elected as director Mr. O. E. Ashford, who had been chosen by the 
directors to the seat vacated by the death of Dr. Stiven, and voted 
to the directors the sum of £150 as remuneration for their services for 
the year 1902. 


NEW COMPANIES REGISTERED. 


Electric Mercantile Agency, , Limited. — Capital, £1,200. 
Objects: to carry on the business of an electric light company, and 
of electricians, electrical, mechanical, and general engineers, sup- 
pliers of electricity, manufacturers of electrical apparatus, eto. 


Autocar Construction Company, Limited. Capital, £25,000. 
Objects: to acquire and carry on the business of the Pollock Engi- 
neering Company as manufacturers of and dealers in motorcars and 
accessories, mechanical and electrical engineers, еіс. 


Burma Electric Tramways and Lighting Company, Limited. — 
Capital, £200,000. Objects: to construct, equip, and work as owners, 
lessees, mansgers, and contractors any tramways, light railways, or 
other roads or ways; to generate, supply, utilise, ind distribute elec- 
tric or other power for locomotion for the working of plant or 
machinery, etc 


Siemens Electric Appliances, Limited.—Capital, £25,000. 
Objects : to carry on the business of manufacturers of and dealers in 
electrical goods, appliances, plant, etc. 


Leyland Motor-Transit Company, Limited.—Capital, £10,000. 
Object: to adopt an agreement with the Lancashire Steam Motor 
Company, Limited, and to carry on business as joint-stock carters of 
passengers, makers of motors, electricians and electrical engineers, etc. 


Rangoon Electric Construction Syndicate.—Cupital, £1,000. 
Objects : to apply for and obtain from the proper authority in Burma 
concessions and powers for constructing and working electric tramways 
and electric lighting works, and to turn the same to account. 

United Kingdom Lighting Trust, Limited. —Capital, £50,000. 
Object: to adopt an agreement with J. E. Evered, and as manufac- 
turers of all kinds of lighting and heating appliances; as gencral 
engineers ; to erect and maintain telegraphs, telephone; and other 
electric apparatus, etc. 

Electromobile Company, Limited. —Capital, £1,000. Objects : 
to carry on busimess as builders of motors and electrical engineers, eto. 

N e Electric Tramways, Limited. — Capital, 
£100. Objects: to construct, maintain, and work tramways, light 
г ilways, electrical, and other railways, motors, etc. 


U 
riod. On the other hand, owing to severe eom- 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS ОРЕМ. 


Bristol—The Electrical Committee invite tenders for arc cables. 
Tenders by Nov. 14. See advertisement. 

Midland Railway Company.—The Directors invite tenders for 
various annual stores. Tenders by Nov. 11. See advertisement. 

Burton-upon-Trent. The Corporation invite tenders for the 
overhead equipment of their tramway lines, ete. Tenders by Nov. 5. 
See advertisement. 

Erith.—The Urban District Council invite tenders for the supply 
of meters (single and three phase) and cut-outs. Tenders by Nov. 12. 
Nee advertisement. 

Salford. The Electricity Committee invite tenders for the supply 
and delivery of 1,500 yards of lead-covered pilot wire. Tenders by 
Nov. 12. See advertisement. 

Lowestoft. The Corporation invite tenders for overhead line 
equipment, poles, etc., and underground feeder cables, etc. Tenders 
by Nov. 26. See advertisement. 

Aylesbury.—Tenders are invited for electric lighting, telephones, 
and tell-tales required at the Bucks County Lunatic Asylum, near 
Aylesbury. Tenders by Nov. 8. See advertisement. 

Sunderland.—The Corporation invite tenders for one steam-driven 
three-phase generator, motor-generators, and static transformers, and 
high and low tension switchboards. Tenders by Nov. 28. See 
advertisement. 

Radcliffe.—The Urban District Council invite tenders for the 
supply and erection of steam-engines and dynamos, boilers, apor 
heaters, and economisers, and jet condenser and feed pumps. Tenders 
by Nov. 14. Sce advertisement. 


Southampton.—The Corporation invite tenders for the supply of 
car bodies and electrical equipment, and trucks for 12 motor carriages. 
Specification, etc., can be obtained from Mr. Н. F. Street, borough 
electrical engineer. Tenders by Nov. 18. 


Dewsbury.—Tenders are invited for erecting the installation for 
the electric light at the Dewsbury and District General Intirmary. 
Specification, etc., can be obtained from Mr. Charles J. Abbs, 
secretary. Tenders by 2 p.m. on Nov. 8. 


Cheltenham. The Guardians invite tenders for renewing the 
electric bell installation at the workhouse, Cheltenham. Specifica- 
tion, etc., may be obtained from Mr. J. Villar, 55, Cambray, 
Cheltenham. Tenders by 5 p.m. on Nov. 5. 


Middleton (Lanos.).— The Middleton and Tonge Industrial Society, 
Limited, invite tenders for the wiring of central premises for electric 
lighting. Specifications, eto., can be obtained on applying at the 
Office, Long-street, Middleton. Tenders by Nov. 3. 

Caen (Calvados, France).—The Prefect at this place requires 
tenders for the concession and working of a light railway between 
Trouville and Honfleur, a distance of about 10 miles, for goods and 
passenger traffic. Electric traction preferred. Tenders by Jan. 1, 
1903. 

Halifax.—The Tramways and Electricity Committee invite tenders 
for the supply and erection of a new 750-kw. steam dynamo complete, 
with condenser. Specifications, etc.. can be obtained from Mr. W. M. 
Rogerson, borough electrical engineer, Foundry-street, Halifax. 
Tenders by Nov. 80. 


Leyton (Essex).—The School Board invite tenders for the electric 
lighting, in situ concrete paving, and heating apparatus required at 
the Farmer-road Schools, Leyton, E., now in course of erection. 
Specification, etc., can be obtained on application to Mr. William 
Jacques, A. R. I. B. A., 2, Fen- court, Fenchurch-street, E. C. Tenders 
by 6. 50 p.m. on Nov. 3. 


Newoastle-upon-Tyne. —The Tramways Committee invite tenders 
for the supply and erection complete of а new triple-expension direct- 
coupled engine, of 5,000 h.p., at the power station, Newcastle-upon- 
Tyne. Specification, etc., may be obtained from the general manager 
and engineer, Мг. A. E. Le Rossignol, M. I. E. E., Manors Power 
Station, Newcastle-upon-Tyne. Tenders by Nov. 8. 


Dumfries (Scotland).—The Town Council invite tenders from 
companies as follows—viz.: (1) for the burgh’s electric light pro- 
visional order, and alternately (2) for light and traction combined ; 
(3) fora supply of electricity to drive the cars, if the Council resolve to 
conduct the traction ; (4) if the Council construct the works, tenders 
for a lease of each. Tenders by Dec. 1. See advertisement. 


London.—The County Council invite tenders for the supply and 
delivery of one 50-ton electric power overhead travelling crane, with 
auxiliary two-ton hoist, and for the erection of the same in the 
Councils electricity generating station at Greenwich. Delivery and 
erection of this plant at Greenwich is required as soon as the buildings 
are ready to receive it, which, it is anticipated, will be within about 
15 months. Specification, etc., may be obtained from the County 
Hall, Spring-gardens, 3. W. "Tenders by Nov. 18. 


Sbanghai. —The Board of Trade have received through the Foreign 
Office, trom Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientain, calling 
for proposals for the lighting of the British concessions by electricity— 
as follows: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specilication will be furnished. 
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London.—The County Council invite tenders for the roadwork and 
platelaying required for the reconstruction on the conduit system for 
electrical traction of the tramways (а) from the Elephant and Castle, 
via New and Old Kent Roads, to East. Greenwich, and (b) from the 
Elephant and Castle, via Walworth-road, Camberwell Green, Church- 
street, Peckham-road, and Queen's-road, to New Cross-gate. The 
eontractor will be required to use the track rails and fastenings, the 
slot rails and conductor tees, which will be furnished by the Council 
under another contract ; but all the remaining metal work and other 
materials, and all the special work at junctions, crossings, cross-overs, 
car-shed entrances, etc., beyond the track and slot rails and the con- 
ductor tees, will be included in this contract. Specifications, etc., can 
be obtained from the Engineer’s Department, County Hall, Spring- 
gardens, S.W. Tenders by Nov. 18. 


RESULTS OF TENDERS. 


Oban.—The Town Council have accepted the tender of Messrs. 
Claud Hamilton, Limited, for wiring and fitting the generating 
station at £105, and spare stores at £8. 

Cape Colony.—Ferranti Limited, Hollinwood, Lancashire, have 
just secured the order for the supply of transformers to the King 
William’s Town Electric Light an bola Storage Company. 


Grimsby.—The Town , Council have accepted the tender of the 
National Telephone Company for the fixing of electrical communica- 
tion bells between the central fire station and the firemen's houses. 


West Ham.—The Corporation have accepted the tender of Estler 
Bros., 25, Laurence Pountney-lane, E.O., for supply of 46 combined 
di lighting and traction poles with side brackets, at £10. 15s. per 
pole. | 

Leeds.—The Leeds Industrial Wholesale Co-operative Society have 
ordered from Willans and Robinson, Limited, engines of the Willans 
type for direct coupling to dynamos of the British Thomson-Houston 
Company's make, for use in their new power house. 

Newcastle-on-Tyne.—The Wholesale Co-operative Society have 
ordered from Willans and Robinson, Limited, two 250-h.p. Willans 
engines for direct coupling to dynamos of the Westinghouse type, for 
supplying power to their new mills at Dunston-on-Tyne. 

Middlesex.—The following tenders for the construction of light 
railways have been received by the Middlesex County Council :— 


Railway No. 1. —Lordship-lane and Bruce-grove. 


T. Adams ........... rer £33,414 17 2 
jun nec 56,412 9 8 
К. W. Blackwell and Oo . eee 36,684 1 0 
R. C. Brebner and Co. .......................................... 43,846 9 4 
Dick, Kerr, and Со............................................ 28,498 18 6 
„ Dünmocre 52,946 19 0 
Re who lp E 50,983 17 4 
А РАШКЕ ĩͤ Kd ĩͤ 30,574 15 8 
W. Griffiths and Co., Limited Uwé ꝛ . . . 28, 556 15 0 
W. Griffiths and Co., Limited* .............................. 28,529 3 8 
A. Kellett and Зопв...................................... . . 32,982 6 4 
, uve ERE Vr ER NH FO vena ra ex 57,830 5 4 
Macartney, McElroy, and Coo . 51,764 8 2 
W. Manders н ове 8 50,216 16 6 
W. L. Meredith and Оо. ...................... .............. ,944 2 4 
Е Nuttall они жайышына она 52,526 6 8 
A. РӨӨ К ОИС ТЕРК ОЛОК 57,511 15 4 
РЕ ШШШ о S ĩ Jade 55,485 10 8 
/ ⁰˙ ] ] vnu vea battu obstat dae eai 56,068 6 4 
J. G. White and Co., Limited . ...... i ͥ 28,232 1 0 
J. G. White and Oo., Limited, if English rails 28,380 9 9 


Railway No. 3.—Archway-road and Great North-road. 


R. W. Blackwell апа Со........................................ 63,298 19 2 
R. C. Brebner and Co. .......................................... 86,740 17 4 
Dick, Kerr, and C(oo::dpdm . 50,644 0 2 
CCH ˙“ꝛn % mt. , ˙ uẽ. .; 8 56,580 12 8 
А. Faulkes ......... 5 THREE REA К КГ 54,964 12 5 
W. Griffiths and Co., Limited” .............................. 50,224 16 3 
А. Kellett and Sons .. 58,989 9 6 
Kirk and Randall............ ....................... ses . . 67,658 17 2 
Macartney, McElroy, and Coo . 67,585 1 6 
W. L. Meredith and Co. ........... ..................... 70,628 5 5 
E Nuttall iori eti stib ͤ k mh. Det odit: 59,086 18 6 
Fl CELINT EP CREE РОИ 61.405 5 8 
Q. Wall corens кк ear. еко ͤ ыры ЫШЫ 61,337 13 10 
J. G. White and Co., Limited..... .................. . 50,022 3 1 
Railway No. 5.—Edgware-road. 
К. W. Blackwell and Co 66,857 7 11 
К. С. Brebner and Co. .......................................... 85,278 8 10 
Dick, Kerr, and Co. ............... VCC 50,367 6 6 
J. A. Ewarrt d EOE T 57,039 10 0 
W. Griffiths and Co., Lipited .......................... . 50,221 16 11 
A. Kellett and Sons. . 60,431 14 4 
Kirk and Капда|]............................................. 67,598 17 8 
Macartney, McElroy, and Co. ....................... ...... 58,184 8 7 
W. L. Meredith and Co. ............ ,999 6 8 
Н. Morne, 8 64,927 10 0 
J. Mowlem and Co.. 57,965 4 1 
F ²·¹—ͥ—ͤ—ͤ!u Sexe UN LORS оно аа 59,90 3 4 
um. rcc 61,665 15 0 
C. Wal ......... ))%;;’ͤ 8 59,992 0 10 
J. G. White and Co., Limittetdak . oe 49,557 5 5 
J. G. White and Oo., Limited 49,881 10 5 
We Ge М реу eis sire entr cioe Ree ETE PRSE анато неа нес 55,271 4 8 


* Tenders recommended for acceptance. English rails to be supplied. 


London County Counoil.—The Council have received the follow- 


ing tenders for the supply and erection of two electrical car traversers 
to be used at the Clapham and Balham car-sheds res 


tively, for the 
urpose of removing cars from one set of lines to another : 


ick, Kerr, and Co., London (accepted)..... .................... ... £900 
Ransomes and Rapier, Limited, London. 920 
British Thomson-Houston Company, Limited, Rugby...... . .. 964 
C. and А. Musker (1901), Limited, Liverpool ...... ........... 1,040 
R. W. Blackwell and Co., Limited, London 1,170 
T. Green and Son, Limited, Leeds ................................. .. 1,400 


French Submarine Cable.—Two contractors—the Société In- 


dustrielle des Téléphones and Messrs. Grammont—only sent in tenders 


for the contracts, details of which have already appeared in our 
columns. They included cables (1) from Brest to Dakar, 2,415 miles; 
between Saigon and Pontianak, 800 miles; and two cables from 
Tamatave to Réunion, etc., 610 miles. No. 2 only has been settled, 
and bas been adjudicated to Messrs. Grammont at 4,960,500frs.. 
The tender for No. 1 by the Société Industrielle at 16,495,000frs. 
was still above the maximum fixed by the Government, as was the 
tender for No. 3. Both companies combined, as the contract was only 
open to French companies, to force the Government to advance the 
maximum offer. 

Leloester.— The Town Council have accepted the following tenders 
for rails, fishplates, points, and crossings in connection with the 
electric tramways: the North-Eastern Steel Company, Limited, 
Middlesbrough, 4,800 tons of rails and 175 tons of fishplates, £32,325 ; 
the Hadfield Steel Found: y Company, Limited, Sheffield, points and 
crossings and construction of lay-outs and special track work, £13,041. 
With regard to the former tender 12 firms submitted 14 tenders ; seven 
tenders were for English rails and seven for foreign rails. The prices 
for foreign rails varied from £30,485 to £32,579. The English 
tenders varied from £32,325 to £39,276. For tbo special track 
work eight firms tendered, including English, American, and Belgian, 
and varied from £6,£95 to £13,722. 

Swansea.—The Town Council have received the following tenders 
for telephone equipment: Henley's Telegraph Works Company, 
Cannon.street, London, E.C., conduits and manholes, and supplying 
and laying telephone cables ; Armstrong, Addison, and Co., Sunder- 
land, creosoted poles; Bullers, Limited, Cannon-street, London, 
telephone insulators: T. Aspden and Sons, Daisyfield, Blackburn, 
oak arms; Bryden and Middletov, Scotstoun, Glasgow, ironwork ; 
Guest, Keen, and Nettlefolds, London Works, near Birmingham, 
arms, bolts, etc.; F. Smith and Co., Anaconda Works, Salford, 
copper wire; W. F. Dennis and Oo., Billiter-street, London, E.O., 
bronze wire, stay wire, and insulated wires; International Electric 
Company, Limited, Barbican, London, lightning arresters, high. 
tension guards, etc. ; British Insulated Wire Company, Helsby, near 
Warrington, batteries;  E'iesson-Bell Telephone Company, 50, 
Wellington-street, Glasgow, telephone instruments ; British Imsulated 
Wire Company, switchboards. Note.—The above аго accepted sub- 
ject to the approval of the Local Government Board to the borrowing 
of the money required. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Leeds.—A number of extensions of electric mains have been 
agreed to. 

Barrow.—Mr. Bennett has been asked to report upon a municipal 
telephone scheme. 

Eastbourne.—The electrical engincer is recommending a further 
expenditure of £8,000. 

Earsden.—The Urban District Council have decided to proceed 
with the lighting of Holywell by electricity. 

Breconshire.—The County Council are proceeding with the electric 
light installation at the new asylum buildings. 

Leigh.—The Town Council have resolved to bring in a Bill in which 
power is sought, f. d., for the supply of electricity. 

Cav. Marconi.—The King of Italy has appointed Signor Marconi 
to be а Chevalier of the Order of Industrial Merit. 

Watford.—There has been an increase of £300 in the income of 
the Watford electric light undertaking during the past six months. 

Inverness,—The Electric Supply Oorporation are about to apply 
for a provisional order for the supply of electric light to the burgh. 

Bath.—The last report from the Electric Lighting Committee 
stated that the new engines at the electric light works are running well. 

Panteg.—The South Wales Electrical Power Distributing Company 
propose shortly to proceed with the erection of their generating station. 

Hoylake and West Kirby.—We are informed that the new 
resident electrical engineer to the District Council, Mr. M’Haffie, has 
taken up his duties. 

Cowes. —The District Council have decided to oppose the proposals 
of the Isle of Wight Electric Light and Power Company now before 
the Board of Trade. 

Ashford. —The Urban District Council have decided to farm its 


provisional order for electric supply purposes, and is endeavouring to 


arrange a contract to that end. 

Penrith.—A scheme is. being considered by the Urban District 
Council for providing a system of electric lighting for the town. The 
minimum cost is put at £18,000. 

Brookie-Pell Aro Lamp, Limited.—The transfer books will be 
closed from Nov. 5 to Nov. 18, both days inclusive. The meeting 
will be held on Nov. 5 at 60, Worship-street, E.C. 
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Bedwellty.—At the last meeting of the District Council it was 
decided to engage an expert to report to the Council upon the proposal 
to provide the district with an electric lighting supply. 

Dodworth.—The Urban District Council are about to make 
enquiries from & number of electric firms with a view of ascertaining 
the cost of putting down a plant and maintaining the light. 


Callenders Cable and Construction Co.—The directors have 
resolved to pay an interim dividend of 5s. per share to the holders of 
ordinary shares Nos. 1 to 30,000 and Nos. 40,001 to 45,000. 


East Barnet.—Application is to be made for sanction to borrow 
£314,000, the estimated cost of the proposed electric lighting scheme, 
and £400, the estimated cost of land for the proposed depót. . 


Twickenham.—The Twickenham and Teddington Electric Supply 
Company have received sanction to lay down main cables and hoxes 
for connecting up the same in a number of roads in the district. 


Aberdeen.—Applications for extensions of electric mains in 
various parts of the city have been approved of on the usual terms. 
The electric lighting of Union-street was finally agreed to on Tuesday. 


Rugby.—The Urban District Council have adopted Mr. Trentham's 
amended estimate of expense, adding £3,000 to the former amount 
of £9,000, and will apply for sanction to the borrowing ot £12,000 for 
electric lighting purposes. 


German West Afrioa.- The Budget for 1903 provides for the 
construction of a telegraph line between Duala and E’dez. А line 
from Duala to Buca has been begun, and a telephone between the 
latter place and Victoria is being discussed. 


Buckley.—The Council are considering the advisability of asking 
the Cheshire and North Staffordshire Electrical Supply Syndicate to 
include Buckley in the scheme on the same terms and conditions as 
those proposed for Chester and Birkenhead. 

Newton Abbot.—The Urban District Councilhave asked the Urban 
Electric Supply Company upon what terms they would furnish 20 arc 
lamps (each with two incandescents), 196 all-night lamps, and 58 half- 
nights, and in the alternative 98 all-night lamps. 

Brechin.—The work of fitting-up the electric light in the 
muncipal chambers has now been practically completed, and the light 
was turned on for the first time on Monday. The work has been most 
satisfactorily carried out by Messrs. C. Middleton and Son, Brechin. 


Carlisle Telegraph Messengers. — The Carlisle Telegraph 
Messengers, to the number of 30, who were drilled by Mr. Pollard, 
were inspected in the gymnasium at the Castle by Colonel Brind last 
week. Mr. Percy James, the postmaster, and others were present. 


New Technical Institute.—A technical institute is to be erected 
in Poplar by the London County Council. The building will be opened 
in about 12 months time, and will be used as a centre of instruction 
т for the mercantile marine and engineering and shipbuilding 
trades. 

Luton.—The electrical engineer's last report states that since 
Sept. 12 7,474 units have been generated, and an equivalent of 592 8-c. p. 
lamps connected, making a total of 74 consumers with 5,643 lampe 
end seven motors of 25 h.p.; and that at present there are 396 
additional lamps being wired. 


Horsham.—At the last meeting of the Urban District Council it 
was stated that the electric lighting department would pay its 
expenses by the end of February if properly treated. This is very 
satisfactory, secing that the committee make a very low charge for 
current used for public lighting. ` 
Durban. — The Natal Government Railways have placed the order 
for the boiler-house equipment of 10 stokers, and compressed-air 
furnaces with automatic steam regulators and complete coal and ash 
elevating, conveying, and storage plant, with Messrs. Ed. Bennis and 
Co., Limited, of Bolton and London. 

Rangoon.—The question of providing an improved system of 
lighting by electricity is still engaging the committee's attention. 
The Council first put their considering cap on with regard to that 
matter somewhere in 1884 or 1885, so that at this rate we may expect 
progress to be reported at the end of the century. 

Eliand.—The Electricity Committee of the District Council have 
decided that the sale price of electricity for lighting purposes shall 
be 4d. per unit, instead of 5d., as originally inteuded. It is very 
unlikely that the price of the current for power purposes will be more 
than 2d. per unit, although it has not yet been fixed. 


Darlington.—Mr. J. C. Pottinger has held an enquiry into the 
Town Council's application for sanction to borrow £14,500 for the 
pur of extending the electric power stations. At the present 
time the plant will supply about 16,000 8-c.p. lamps, and as there are 
already 14,156 connected, but a small margin is left, while demand is 
still increasing. 

Ormskirk.—At the last meeting of the Urban District Council a 
letter was read from the County Council refusing their permission to 
the laying of an electric cable between Southport and Ormskirk on 
the main road for the purpose of the supply of electricity to the latter 
by the borough for the public and private lighting of the town. The 
letter was relerred to the committee for further consideration. 


Farnworth.—The report of Mr. J. D. Pember. A. M. I. E. E., gives 
the following figures concerning the working of the electric lightiug 
department for the quarter ending Sept. 30, 1902: 105,505 units 
sold; receipts, £1,1C4. 128, 05d. ; working expenses, £538. 5s. 
= 1:22d. per unit. Motors connected to date 160 h.p., over 200 h.p. 
applied for; lamps connected to date 9,480 8 c.p. 

Brussels-London Telephone.—The new telephone cable to 
Belgium has been laid, and telephoni: communication between 
London and Brussels will be opened as soon as the necessary arrange- 
ments can be completed. The Postmaster-General stated in the House 


` Kennedy’s estimate of £69, 


of Commons on Thursday that the establishment of communication 
between London and Brussels was not feasible at present. 


Manchester. —At Mensis d meeting the recommendation of the 
Electricity Committee to apply for sanction to the borrowing of 
£10,000 for electricity purposes was discussed. An amendment was 
earried to the effect that the application be deferred until a full report 
was presented to the Council showing the total expenditure up to date, 
and the financial obligations already in prospect under contract. 


Brighton.—Sanction has been received to borrow £42,000 for the 
establishment of a municipal telephone service. The Guardians have 
adopted а report recommending that the old infirmary, the quarantine 
wards, and the long and west (C) wards be lighted by electricity ; that 
the offer of Mr. Coote to prepare specifications at a remuneration of 
5 per cent. on the contract be accepted, and that tenders bo invited to 
earry out the work. 


Dartmouth.—The main streets of Dartmouth were lighted for the 
first time last week by 10 arc lamys of Johnson and Phillips's type, 
running 10 in series on a circuit of 480 volts. We are informed that 
the lamps are giving most satisfactory results, and that tha lighting 
will be continued. The undertakers—the Urban Electric Supply 
Company, Limited—are urging the erection of 120 incandescent lamps 
for the by-streets of 25-c.p. each. | 

Carburate of Caloium.— It appears that the Italian company 
manufacturing carburate of calcium propose to establish a factory at 
Sebenico, Dalmatia. The waters of the Kerka are to be utilised to drive 
the most important turbine installation yet laid down on the Continent 
of Europe. The falls are about six miles from the town, and pipe- 
ways will be constructed. Messrs. Ganz and Co. are to erect two 
Francis turbines of 3,500 h.p. each. 


Falkirk. — Messrs. Burstall.and Monkhouse are making good 
progress with the electric light works and the extension in the 
Gartcows district. It has been agreed to lay a cable in Gartcows- 
road and to advertise for an assistant engineer at a salary of £100 per 
annum. A small deputation is to visit Stirling, Motherwell, and 
Greenock to ascertain the system of working at these stations, and the 
system of keeping accounts and other clerical work. 

Sale of Plant —An important lot of electrical machinery is for 
sale at the Electrical Works Rhevdt, Limited (formerly Max Schorch 
und Cie., A.-G.), Rheydt (Rheinland), consisting of a number of 
machines which have been at work at the recent Düsseldorf Exhibition. 
Ineluded in the sale are about 60 dynamos and electromotors of 
different sizes which were exhibited at the Diisseldorf Exhibition, but 
were not working. Further particulars appear in another column. 


Coventry.—The Vice-Chairman of the Estates and Finance Com- 
mittee of the City Council (Councillor Johnson), in presenting the 
half-yearly estimates on Tuesday, referred to the electric light under- 
taking, and mentioned that the deficiency on the electric light was 
only £291, as against £493 in the 1 bue d half of last year. 
That spoke for itself. He thought that at last the undertaking was 
reaching that corner which would lead to profits for the relief of th 
rates in future. 


Battery Combine.—Rumours are again afloat about the combine 
in the storage battery trade. 1* is said that the machinery part of 
the enterprise will be looked after by the Stanley Electric Company 
of Massachusetts. which recently passed into the control of the 
Whitney-Ryan- Widener combination. The New York Press thinks it 
not unlikely that a combination of the Electric Storage Battery, the 
Stanley Electrie Company, and the English Electric Storage Battery 
Company will be formed. 


Barnstaple. --Mr. J. W. Hadfield, the resident engineer, has been 
appointed engineer and general manager at a salary of £180. The 
last report of the Electric Lighting Committee states that the cost of 
producing electricity per unit, including engineer's charges, coal, and 
all other expenses, would work out at less than the original estimate-— 
viz., Id. per unit. It has been decided that ате lamps be fixed in the 
streets. The remainder of the streets in the compulsory area is to be 
lighted hy incandescent lamps. 

Chichester. —Amended draft agreements in connection with the 
transfer of the electric lighting order to the County of Sussex Elec- 
trical Power Distribution Company, Limited, have been submitted to 
the company for approval. Letters from the United Electric Light 
and Power Company and the Provisional Electric Supply and Traction 
Company of their intention to make application for a provisional order 
to supply electricity within the city of Chichester are before the 
Electric Lighting Committee of the City Council. 

Stock Exchange.—The Stock Exchange Committee have ordered 
the Colombo Electric Tramways and Lighting Company's £120,000 
5 per cent. first mortgage debenture stock to be quoted in the official 
list. Applications have been made to the committee to appoint u 
special settling day in and to grant a quotation to Metropolitan 
Electric Tramways 514,016 5 per cent. cumulative preferred shares of 
£1 each fully paid. Nos 500,001 to 814,016, and 514,016 deferred 
ordinary shares of £1 each fully paid, Nos. 1,000,001 to 1,314,016. 


Pacific Cable. —It is reported that the Anglia” will lay the cable 
between Fanning and Fiji Islands before Nov. 1, thus completing 
the British telegraphic circuit of the globe. The '' Anglia” and the 
„Colonia will next co-operate in laying the American cable to the 
Philippines, which is to be finished before July 4. The all-British 
Pacific cable is to be oflicialiv opered to-day. Arrangements have 
been made fur sending ош messages from Lord Tennyson, 
acting Governor-General of the Commonwealth, to Mr. Chamberlain. 


Ipswich. Major C. E. Norton, C.E., on Wednesday held au 
enquiry into the Town Council's applieation for sanction to borrow 
£69.900 for purposes connected with the supply of electrical energy. 
No street-lighting is for the present intended. Owing to the changed 
conditions which have taken place 1u the electrical industry, Prof. 

900 has been reduced by the provisional 
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acceptance of tenders at £61,706, which have already appeared in | 


these columns; £2,900 has been deducted for arc lamps and pillars 
originally provided for. 

Lantern Leotures.—[It might be useful to some of our readers, 
especially secretaries of societies, to know that the Photogram, Effingham 
House, Arundel-street, W.C., is sending out lantern lectures of varied 
character. Amongst those suitable for amateurs we note ‘‘ Marvels of 
Photography,” The Dawn of Photography,” and Night Photo- 
graphy.” An article on the latter appears in the Phofogram this 
month, wherein the writer explains and illustrates how the amateur 


Pao togra pher may photograph himself in bed with the expenditure of 


two candles and a quarter-plate. 

Siemens Electric Appliances, Limited.—We are informed that 
this company has been formed for the purpose of supplying articles 
manufactured by Messrs. Siemens Bros. and Co., Limited, of London, 
and Messrs. Siemens and Halske, of Berlin, and that Messrs. Oscar 
Krupka and Hermann Jacoby, of the firm of Messrs. Krupka and 
Jacoby, of 61 and 62, Watling-street, E.C., have been appointed 
managers of the com . The firm of Messrs. Krupka an 
will be continued, as hitherto, for the sale of the manufactures of Dr. 
Albert Lessing, of Nurnberg, at the samo address. 

Oxford.—During the year ending Sept. 29 the electric company 


have added the equivalent of 5,600 8-c.p. lamps. Accommodation for 
en added to the works, and a new boiler of 500 


four boilers has 
actual horse-power has been fixed. Extensions of the mains have 
been made in a number of places, and a further extension as far as the 
railway stations is contemplated. The trunk mains supplying high- 
tension current for the distributing machinery have been increased 


about 25 per cent. in capacity, while new transformer stations have 


been erected at Christ Church and in Staverton-road. 


Cardiff. —An offer has been made to Sir W. T. Lewis on behalf of 
the Сага! Railway Company to supply electrical energy in bulk to 
the company for distribution at the Bute Docks at the following rates— 
viz.: for а consumption per annum of 500 units or over that amount 

demanded, ld. per Board of Trade unit ; for 
a consumplion per annum of under 500 units and over 350 units per 


per electric horse-power 


electric horse-power demanded, 14. per Board of Trade unit; fora 
consumption per annum of under 350 units and over 250 units per 
electric horse-power demanded, 14d. per Board of Trade unit. 


Acton. —The District Council have adopted a report of the Lighting 
Committee recommending that the Council should immediately take 
up the eee of electric lighting for the district, and that the com- 

authorised to visit various electric lighting stations. . The 
committee have also reported that they had decided to take no action 
with reference to the notices served by the Provincial Electric Supply 
om- 


mittee 


and Traction Company and the United Electric Light and Power 


pany of their intention to apply to the Board of Trade for a provisional 
order authorising the supply of electrioity in Acton for public and 


private purposes. 


Accidents.— An inquest was held last week at Nottingham into the 
cause of the death of а painter, whose death took place after an acci- 
dent sustained whilst he was engaged in painting one of the standards 
used for supporting the electric tram wires. The jury found that death 
was due to injuries to the head caused by an accidental fall from а 
ladder through deceased's hand coming into contact with an electric 
party of Sir Hiram Maxim's men who 


wire while painting a post. A 
were working at the Great Central electric light station, Grove-road, 


Marylebone, met with a serious accident on Wednesday. They were 
carrying some heavy machinery over planking from the boiler house to 


the pumping room when the plank broke. One of tle workmen, 
Arthur B. Redand, was killed, and his brother was seriously injured. 
Both were conveyed to St. Mary's Hospital. 


Mansfield.—We learn that the contractors of the electric light 
station are getting on very fast with the work. АП the machinery is 
ready, and only waiting for the buildings, so that in about a week 
some of the machinery will be moved in. The advisability of reducing 
the price of current is being suggested, and it is proposed that the 


rate of 7d. for the first 100 hours maximum demand and 2d. after, 


should be reduced to 6d. for the first 100 and afterwards 2d., or that 
for the firat 90 hours it should be 7d. and then 2d.; 2,500 8-c. p. lamps 


have 4lready been applied for. Mr. Hammond's report estimated 
12,500 lamps of 8 c.p. to bring in a revenue of rather less than £4,000. 
To this is to be added £380 for public lighting and sundry little sums. 
But a considerable larger sum has been substituted for public lighting. 
A revenue of £4,550 and an expenditure of £2,525 is anticipated. 


Huddersfield.— A preliminary meeting of tradesmen interested in 
securing & more efficient and less costly telephone service, was held 
last week to discuss the question of forming a private company for 
Huddersfield and district. Mr. Bennett was present. A committee 
was formed, with power to add to their number, and eventually 
summon a larger meeting to deal with the matter. At the Milton 
Church School on Monday, the chairman of the joint committee of 
the P.S. A.'s and P.M.E.’s, and other similar societies, most appro- 
priately named T. S. Sparke, presented an X-ray apparatus to the 
governors of the infirmary. The cost has been defrayed by subscrip- 
tions of the P. S. A. and similar committees in Huddersfield, who sale 
in the year issued 3,000 1s. subscription cards. The response was 
a hearty one, and besides paying £80 for the apparatus, the cost of 
fitting up a room for it at the infirmary has been defrayed. 

Ayr.—An installation of electric light presented to the County 
PO by Mr. Andrew M'Ilwraith, of St. Albans, Herts, а son of 
the late Bailie M'Ilwraith, Ayr, was inaugurated last week by the 
Countess of Eglinton and Winton. Subsequently Lady Eglinton 
unveiled a bronze memorial tablet in the main corridor of the hos- 

tal ing the following inscription: *' The electrical installation 
in the hospital was presented by Andrew M'Ilwraitn, of St. Albans, 
Herts, for the benefit of the sick and suffering of his native town of 
Ayr, and in memory of his dearly loved sons, John Clifford M'Ilwraith 


Jacoby 


who died at Reitz, Orange River Colony, on Dec. 17, 1900, and James 
Howard M'Ilwraith, who died at Winburgh, Orange River Colony, on 
June 22, 1901, while serving their Queen and country in South Africa.” 
The cost of the installation has been about £1,000. Messrs. Still, 
Mackay, and Co., electrical engineers, Ayr, carried out the work. 
Bann Water Power.—The Antrim County Council on Tuesday 
the following resolution: That, seeing that electricity 
ig becoming a popular and useful agent for lighting purposes 
and the provision of motive power, and furnishes every prospect of 
becoming an agent of general and valuable public utility, this Council 
appoint a special committee to investigate and report upon the follow- 
ing points: (1) How far the county of Antrim 1s covered by electric 
supply companies working under Acts of Parliament; (2) enquire as to 
any special facilities existing in the county for generating electricity by 
waterfalls, and as to the practicability of such facilities being 
employed to advantage in the county; (3) enquire as to the 
financial result of electric schemes undertaken by municipal bodies ; 
(4) enquire how far it would be practicable and wise to develop a 
echeme for an electric supply for the county or through the medium 
of urban and rural councils, consistent with Acts of Parliament 
already obtained hy existing companies ; (5) to enquire into how far 
the drainage would be affected ; (6) report as to the best mode of 
procedure for giving effect to their findings and recommendations.” 


London County Counoil.—The Council on Tuesday agreed to lend 
the Hammersmith Borough Council £18,150 for electric lighting, 
street-lighting, and meters. Notices under Electric Lighting Acts 
and orders were agreed to as follows: from the Blackheath and 
Greenwich District Electric Light Company of intention to lay low- 
tension mains across Brandram-road and along Church-terrace ; the 
County of London and Brush Provincial Electric Lighting Company, 
high aud low tension along Mitcham-road and low-tension mains 
along Skipton-street ; the ишы and District Electric Supply 
Company, high and low tension mains along Bromley-road and Berlin- 
road, and to construct three transformer boxes in those roads; the 
Metropolitan Electric Supply Company, high-tension mains along a 
1 of Curlton-vale and along a portion of Shirland- road; the 

estminster Electric Supply Corporation, mains along Frederick. 
mews, Kinnerton-street, and across Vauxhall Bridge-road. Notices 
served under orders granted to local authorities, and under which the 
Council has no power of approval or disapproval of works, were also 
received from the Islington Boroush Council of intention tolay mains 
along Hornsey-lane, Hornsey Rise-gardens, Sunnyside-road, Orleans- 
road, Cromartie-road, Waterville-road, Highcroft-road, Ashley-road, 
and Crouch-hill, and along a portion of Caledonian-road and along 
Brady-street ; and the Stepney Borough Council of intention to lay 
mains along Stepney-green, Stepney High-street, Belgravia-street, 
Ben Jonson-road, White Horse-street, Troon-street, and Salmon-lane, 


Hampstead. —The Lighting Committee at the last meeting of the 
Bosffugh Council reported the receipt of a report from the borough 
accountant showing that the amount of the accounts of private con- 
sumers of electric light for the quarter ended at. Midsummer was 
£4,655. 2s. 6d., as compared with £3,486 Os. 6d. for the correspond- 
ing quarter of last yeer. The total amount of the accounts (private 
and public) was £5,825. 1s. 10d., as compared with £4,570. 2s. 9d. 
In the quarter under notice 144 new consumers had their .premises 
connected, as compared with 119 in the corresponding quarter last 
zan and in the quarter ended at Michaelmas 132 new consumers 

ad their premises connected, as compared with 120 in the: 
Michaelmas quarter of last year. The same committee also 
reported that they had received a report by Prof.. Silvanns 
Thompson on the breakdown on the switchboard at the electric 
lighting station, and the ‘‘arc” from No. 10 to No. 9 panel, on 
Sunday evening, June 15 last. The report still left the cause in 
doubt. The cause of the breakdown of the electric light in West End 
on the previous Friday was referred to, and it was said that one of 
the transformers in the sub-station at Dennington Park- road broke 
down, with the result that u fuse went at the central station. The 
defect was remedied as quickly as possible, and some of the lights 
were on again within a quarter of an hour. A resolution was also 
adopted of the same committee that, with reference to the letter from 
Messrs. Hancock and Symonds, expressing the hope that the better 
lighting of Shoot-up-hill might be extended to the shops at the Parade, 
Oricklewood, they be informed of the resolution passed by this Council 
tolight with are lamps the whole line of thoroughfare fron: Maida- 
vale to the borough boundary at Cricklewood. The borough engineer 
is about to remove the emergency gas lamps from the roads in which 
the are lamp coiumns have been fitted with incandescent electric lamp 
brackets and lamps. 

Guildball.—In connection with the King's visit last week a fai 
pu was erected by Messrs. Simmons Bros., of Newton-street, Hig 

olborn, upon the piazza in front of the ancient City building. 
Arches of soft material in two well-blended shades of blue on cream 
and gold and pillars clothed in the same colour scheme supported a 
dome extending over the whole area. In the centre of the done an 
octagon had been fixed, the lighting of which was what one might 
well call a luminous idea. A corridor led to the main pavilion from 
King Edward-street. From the entrance a carpet in red and blue was 
laid, апа on each side of this gangway, profusely decorated with plants 
and flowers, rose the tiers which had been built to accommodate those 
invited to view the procession into luncheon. Behind the seats were 
two galleries which were to serve as the soldiers’ dining hall. Behind 
these we found a special 20-way switchboard fitted up. Here we 
also met Mr. Stokes, the electrical engineer in charge of the 
electric lighting part of the contract, who kindly showed us 
some of the details of the electrical arrangements. In all an 
equivalent of 469 8-с.р. lamps had been fitted up, but they were 
so well pee that the effect produced would have led one to 
suppose that at least double the number had been employed. In the 


centre were fixed five beautiful crystal chandeliers (ancien empire) 
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which had been originally used for candles, and were now remodelled, 
the centre one bearing 48 8-c.p. and the four others 24 5-c.p. lampe 
each. Inthe main pavilion and the hall there were, besides, eight 
candelabra of three 16-c.p. and 12 of,3-c.p lamps each, eight corner 
brackets of six 8-c p. lamps and 14 of three 16.c.p. each, and a 
number of 8-c.p. lamps hidden in baskets of real flowers completed 
the effect. All these lights were fixed on imitation candles. In the 
octagon 40 8-c.p. tamps were arranged. А number of fairy lamps 
were hung in the galleries and bandstand. The corner candelabra 
require special mention. They are the invention of Mr. Simmons, 
and take easily to pieces, thus greatly facilitating their fixing, trans- 
port, and packing. The whole scheme of decorating and lighting 
was extremely well carried out, and distinctly struck the note of 
joyfulness appropriate to the occasion. 


TRACTION. 


Bingley.— At their last meeting the Town Council decided to apply 
for & provisional order for electric tramways. 

Hull.—A deputation from the Corporation have visited Glasgow for 
the purpose of inspecting the electric tramways in that city. 

Automobile Race.—The Automobile Club of France has decided 
to organise a big motor race in June next from Paris to Madrid. 

Aberdeen.—In the Bill to be promoted next session power will be 
sought to double the tramway line on the circular route and to lay а 
line along Fonthill-road. 

Bakewell.—It is understood that a Bill will be promoted in the 
next session of Parliament for powers to censtruct a light railway 
betweon Bakewell and Sheffield. . 

Birkenhead.—A conference of tradesmen and other ratepayers of 
Grange Ward has declared in favour of a tramway along Oxton-road, 
Grange-road, and Whetstone-lane. 

North Lindsey Light Railway.—It is stated that there is every 
rospect of this railway being made, the matter having been taken up 
y the Great Central Railway Company. 

Burton and Ashby Light Railway.—The difficulties in the way 
of the promotion of the above scheme have practically been removed 
by the promoters conceding the demands both of the Swadlincote and 
Ashby Urban Councils. 


Southport.—Considerable headway lias made with the laying of 
the new tramline in Southport. All the lines are now laid from 
Shakespeare-street to the Birkdale boundary, and most of the line has 
been laid up Duke-street. 

Maoclesfleld.—The statutory formalities in connection with the 
Macclesfield tramways scheme, to the principle of which the Corpora. 
tion gave formal approval а short time ago, are now in progress, and 
the detailed scheme will be completed before long. 

Swansea.—The Electricity Committee decided on Tuesday with 
regard to the tramway extensions ‘‘ that the Dolter system be seriously 
entertained,” and it was resolved to accept the invitation of the 
company to visit Paris and see the system in operation. 

Ripon. --The City Council have received a letter from the Power and 
Traction Company desiring permission to lay tramways from Ripon 
Station to the city and on to Studley Park. The matter has been 
referred to the Highways Committee for conference and report. 

Amesbury.—The Light Railway Commissioners have submitted to 
the Board of Trade for confirmation an order made by them for the 
construction of a light railway in the county of Wilts, from Amesbury 
to Bulford, by the London and South-Westera Riilway Conipany. 

Fareham.—4A special meeting ef the Urban District Council last 
week generally approved a scheme for the extension of the tramwavs 
from Brockhurst to Fareham. The scheme also includes the recon- 
struction of the line from Gosport to Brockhurst for electric traction. 

Hawick.—11 connection with the proposal to establish u system of 
electric tramways here, а letter has been received from a company 
stating that a provisional order for such a system will be applied for 
within the next year. The Town Council have promised their 
support. 

Islington. —At the last meeting of the Borough Council, reference 
was made to the proposal for a light railway through the grounds of 
the Alexandra Palace. It was stated that the scheme for a generating 
station had been dropped, as the engineer to the tramway company 
had decided against it. 

Birmingham.—The Public Works Committee of the City Council 
have approved the plans of the City of Birmingham Tramways Com- 
peny for the extension of their lines from the existing terminus on 
the Ooventry-road, рү» Hay Mills, to the Swan Hotel at Yardley, 
‚ а distance of about 14 miles. 

Edinburgh. At their meeting on Tuesday the Town Council had 
under consideration a letter from the managing director of the Drake 
and Gorham Electric Power and Traction (Pioneer) Syndicate regard- 
ing an agreement for the junotion at Joppa between the Musselburgh 
and the Corporation tramway systems. 

Croydon. A debate took place at the last Borough Council meet- 
ing on & proposition from the British Electric Traction “ompa, 
who are the lessees of the Croydon tramways, to purchase five addi- 
tional cars to cope with the trattic in the borough. Eventually the 
proposal was agreed to hy a large majority. 

Harrow. The “үн by the Light Railway Commissioners into 
the proposal of the Middlesex County Council to run a line of electric 
trams from Willesden through Wembley, Harrow, Wealdstone, Harrow 
Weald, Stanmore and Edgware, to Cricklewood, which was adjourned 
last Friday, will not be resumed till Nov. 31 next. 

Strood.—The Kent Electric Power Syndicate have asked the Rural 

District Council for their favourable consideration of a scheme of 


electric tramways along the Gravesend.road, to be worked in connec- 
tion with the proposed trams at Rochester. It was decided to reply 
that the Council are in favour of electric trams. 


American Control in London.—Mr. Yerkes has (says a Laffan 
erem from New York) made a tempting offer to Mr. Н. Н. Vree- 
land, president of the Metropolitan Street Railway Company of New 
York, to come to London to direct the construction of and manage 
the tube railways in which Mr. Yerkes is interested. А 

Leioester.—The Light Railway Commissioners opened an enquiry at 
Leicester on Wednesday into the application of a company to lay down 
light railways between Leicester, Anstey, Groby, and Newtown Linford. 
At the close of the evidence the Earl of Jersey said the Commissioners 
would recommend the Board of Trade to grant an order. 


South Shields. —Nothing has yet been definitely decided as to who 
shall provide an electric tram service in the town, the Corporation or 
the British Electric Traction Company, both of whom are promoting 
Bills in Parliament with this object. Negotiations between the parties 
liave so far led to no good results, but they are still proceeding. 

Return Tickets on Tube Railways.—Au effort is being made 
by the metropolitan corporations, headed by the City Corporation, 
to have а clause inserted in Tube Railway Bills before Parliament 
providing that every passenger ticket issued by the company for a 
return journey shall be available at any time after date of issue." 

Kensington.—The Borough Council are withholding their consent 
to the proposal of the London County Council to seek parliamentary 
powers next session for the construction of a tramway from Shepherd's 
Bush-road, via Rishmond-road, Holland Park-avenue, High-street, 
Notting Hill, and Bayswater-road, to a point near the Marble Arch. 


Altrincham.— Tlie Manchester Corporation propose to obtain 
powers in the next session of Parliament for a tramway from the 
terminus of their present lines, in Stretford, through to Altrincham. 
The British Electiic Traction Company have a similar scheme under 
consideration, which they will ask Parliament to sanction next session. 

Bridlington.—At the meeting of the Town Council yesterday a 
resolution was brought up: ‘‘ That this Council take steps to obtain 
powers to construct and work an electric tramway between the quay 
and the old town, and that the matter be referred to the Parlia- 
mentary and Gencral Purposes Committee for consideration and 
report.” 

Perth.—A special meeting of the Town Council has passed a resolu- 
tion requiring the Perth and District Tramways Company, Limited, 
to sell to the Corporation that portion, of their undertaking which is 
within the burga, and to apply to the Board of Trade for their 
approval of a notice in writing to that effect being given to the 
comp iny. 

North-Eastern Railway. The directors of Шив railway have received 
the tenders for the electrical equipment of several sections of their lines 
in the vicinity of Newcastle. The tenders were informally considered on 
Friday, but the detailed consideration will occupy some time, and it 
is anticipated it will be a few weeks before a definite decision is 
arrived at, | | 

Light Railways in Essex.—Thce order made by the Light Rail- 
way Commissioners, and modified апа confirmed by the Board of 
Trade, has now been issued authorising the construction of a light 
railway in the county of Essex to join the proposed Elsenham, 
Thaxted, and Bardfield light railway with the Colne Valley and 
Halstead Railway. 


Cheltenham Light Railway.—The Board of Trade has confirmed 
the order of the Light Railway Commissioners authorising the exten- 
sions of the Cheltenham light railway to Leckhampton and Charlton 
Kings in its entirety, and upon the issue of the order—which it is 
expected will take place with little further delay — no time will be lost 
in commencing the work. 


Bolton.—The Corporation electric tramways continue to give satis- 
factory returns on a running of close on 6,000 miles per day. Hy 
connection with the South Lancashire tramway system it is now 
possible to travel to Leigh. Ап extension is contemplated to 
Brownlow Fold, and it is proposed to also extend the Breightmet 
track to Ainsworth, so as ultimately to give a through route to Bury. 


New South Wales.—A Sydney dispatch says that the tramway 
revenuc for the September quarter was £166,900, as compared with 
£136,049 for the corresponding period last year, the expenditure being 
£143,528, as against £117,168. The increase in the expenditure is 
due to the carriage of water and fodder at nominal rates concessions 
relative to the transport of starving stock from the drought-stricken 
districts, £29,000 for relaying lines, and £10.000 to meet the exten- 
sivu of the eight-hour system to the running stall. 

Additional Traffic Returns.—Anglo-Argentine, £79 decrease; 
Barcelona Ensanche y Gracia, £30 increase ; Barcelona, £347 increase ; 
Brisbane, £347 increase (month of September, £9,757, increase £994) ; 
Buenos Ayres and Belgrano Electric, £5 increase (month of Sep- 
tember, £12,476, decrease £150) ; Calcutta, £183 increase; Cape Town 
(month of August) receipts £15,450, expenditure £7,801; Isle of 
Thanet Electric, £20 decrease: Mexico Electric (month of July), 
receipts £20,500, expenditure £12,600; l'erth Electric, £8 increase ; 
Port Elizabeth (month of August), receipts £4,014, expenditure £1,979 

Northwich.—On Tuesday a letter was read at a meeting of the 
Urban Council from the Light Railway Commissioners stating that 
ditliculties had arisen respecting the order to authorise the Warrington 
Corporation light railways, which would form a connecting link 
between Warrington and Northwich light railway and the borough of 
Warrington. These difficulties prevented the Commissioners settling 
the Warrington-Northwich light railway order, but they hoped during 
a week ог во to settle both. The Council hoped that the railway, 
which had hung fire for two years, would soon be dealt with, the 
opinion being expressed that a more usefal scheme of tramways might 
have been carried out in parts of the district. 
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Middlesex Light Railways.— The Light Railway Commissioners 
have rejected the Middlesex Coun Council scheme of hght railways 
from Cricklewood through Hendon, and deferred the line from 
Cricklewood to Kilburn pending the decision on the London County 
Council Bill with reference to the line from Marble Arch to 
Cricklewood. 

South London. — A general meeting of the South London 
Tramways Company will be held on the 12th prox., and at the 
close of the ordinary business a provisional agreement which has been 
entered into by the directors with the-London County Council for 
the sale of the undertaking to the Council will be submitted for 
consideration. 

Glasgow.—The tramway from Scotstoun to Yoker having becn 
inspected by the Board of Trade, was opened for traffic yesterday. A 
close service of cars was given all day between London-road terminus 
and Yoker, a distance of eight miles, or 16 miles for the round journey. 
The fare from Yoker to Queen-street is 24d., and the fare for the whole 
distance is 34d. 

Flamborough Light Railway.—With regard to this scheme, it is 
now stated that the Board of Trade declined to extend the Flam- 
borough and Bridlington Light Railway Order of 1897, not because 
of the objections of the local authorities only, but because it was 
stopping any other scheme from being brought forward It is under- 
st that another company with a very different project are waiting 
to bring theirs forward. 

East Barnet.—The Urban District Council have received an 
intimation from the Light Railways Commissioners that they hope 
shortly to be in a position to deal with the County of Hertford Light 
Railway (Barnet) Order, a copy of which as provisionally drafted by 
them will in due course be forwarded to the Council for observations 
before the order is finally settled by the Commissioners aud submitted 
to the Board of Trade for confirmation. 


Brighton. —At yesterday's meeting of the Town Council the Tram- 
ways Committee reported with reference to the proposed tramway 
route between Dyke-road and Victoria Gardens, that they have further 
considered the question as to the construction of the portion of tho 
line down Terminus-road and Surrey-street into Queen's-road, and 
they made certain recommendations with regard to the arrangements 
for carrying out the extensions proposed, 


Cork. — А rather serious accident occurred on the electric tramways 
here on Thursday last week. The first car of the early morning 
service had just started out — down Summer-hill—when, it is reported, 
the brakes refused to act. The car collided with several vehicles on 
the hill, but was eventually brought to a standstill by crashing into a 
brewery float. The driver was severely injured about the back and 
legs. No passengers were on the car at the time. 


Donoaster.—The Bentley section of the Corporation clectrical 
tramway system was inspected by Major Druitt, of the Bo ird of Trade, 
on via and on being approved by him was at once opened to the 
public. Unfortunately, owing to the Great Northern Railway crossing 
the route in Marshgate, the section is divided in two, and sep rate 
ears run from the railway station to tlie crossing and from the crossing 
to Bentley, the total distance being just under two miles. 


Glouoester.— More than a month ago the City Council resolved to 
ratify and confirm their agreement with the Gloucester Tramways 
Company to purchase the whole of their undertaking and rights for 
526,000. The Council have not yet taken over the concern nor paid 
the money, and the company have recently given the Council а 
written notice that they are carrying on the business on their behalf 
at a loss, and that they will charge them the loss incurred and expect 


peyment. s 

Brighton Electric Railway.—The ''Brighton Electric Railway 
(Preliminary) Syndicate” has been formed, apparently to carry out 
the necessary work of preparing the way for the introduction of a Bill 
in the ensuing session of Parliament similar to that which was known 
as the London and Brighton Electric Railway, and was thrown out 
last spring for non-compliance with standing orders. The capital of 
the syndicate is 940,000. Details of the scheme appeared in a recent 
issue of this journal. 

Sheffield. — Mr. A. Muir Wilson, a solicitor, of Sheffield, has 
delivered a statement of claim in the action which he is bringing 
against the City Council, to restrain the Corporation from paying out 
of the tramway profits (1) £1,000 to form the local fund asked for by 
the Yorkshire Agricultural Society in connection with their show in 
the city in 1905; and (2) £500, the cost of the presentation to Lord 
Kitchener when he was made a freeman of the city. Mr. Muir Wilson 
contends that these payments are illegal. 


Neweastle.—On Monday a further extension of the tramways was 
opened to the public—viz., from Raby-strect along м alker-road to 
St. Anthonys. A collision took place in Mosley-street on Friday. 
A' Westmorland-road car was about to ascend the incline at the foot 
of Grey-street, when the trolley left the wire. A Westgate Hill and 
Byker car, which was travelling on the same line, was struck by the 
other car, and somewhat badly damaged. There were some passengers 
in the cars, but no one was hurt as the result of the accident. 


Barton Light Railway.—The Board of Trade have confirmed the 
Barton-upon-Irwell light railway order made by the Light Railway 
Commissioners. Therailway authorised is to commence at the junction 
with the Salford tramways in Manchester-road at the boundary of 
Clifton and Swinton and Pendlebury, and to terminate at the junction 
with the authorised Kearsley tramways at the boundary of Clifton 
and Kearsley. The order provides for the generation and supply of 
electricity. The railway is to be completed within three years. 


Farnworth.—The total revenue from the tramways for the quarter 
ended Sept. 30 last amounted to £1,912. 18s. 44d., as against work- 
ing expenses to the tune of £1,748. 2s. 7d., ог 7°16d. per car mile. 


These expenses include the cost of replacing car wheels broken by 
running over the old track in Manchester-road which is now being 
relaid, and also a sum paid to the Bolton Corporation towards cost of 
renewal of the electrical equipment of the Manchester-road track, 
which track was handed over to Farnworth at the termination of the 
lease in June last. It has been found that 4d. fares have not been 
& success, and the committee have decided to abolish them, subject to 
the approval of the Council. 


Ayr.—A report compiled by the manager of the operations of the 
tramways for the first completed усаг shows that the total number of 
passengers carricd was 2,979,275 and the number of car miles run 
290,099. The total income was £12,503. 19s. 1d. and the total 
expenditure £10,434. 13s. 11d., leaving a free surplus of £2,069. 
58. 2d., after allowing £1,910. 103. 114. for depreciation, £1,875. 
83. 7d. (interest on borrowed money), and £824. 5s. 2d. for sinking 
fund. The number of Board of Trade units of electricity used was 
271,634, which had been supplied at a cost of £1,548. 9a. 6d. The 
total receipts per car mile were 10 344.; working expenses рег car 
mile, 4 2d.; and the total expenses per car mile, 8:634. 


Bradford.—The recent addition to the Allerton section of the 
Bradford city tramways, which adds about five-eighths of а mile to 
its length, was opened fur regular traffic last Friday. In the Bill to 
he promoted by the Corporation next session powers will be sought, 
among other things, to enforce the queue system for regulating 
the admission of persons to the trimcars, and to construct additional 
tramways along Church Bank and Barkerend-road to Otley-road, 
double line ; along Norfolk-street, Nelson-street, and Croft.street to 
Bridge street, double line ; from the Allerton terminus, along Thornton- 
road and Stoney-lane, to Prune Park-lane, single lino, with passing 
places ; from the Heaton termiaus to Leylands-lane, double line. 


Tramways to the Crystal Palace.—The chairman of the Crystal 
Palace Company informed the shareholders at the half-yearly meeting 
last week that the Bill authorising the extension of the Croydon 
electiic tramways, via Penge and Anerley-hill, to the Palace had 
received the Royal assent, and it was probable that the line would be 
constructed and the cars running in the course of next year. In view 
of the remarkable success and popu anity of electric tramways in the 
provinces and abroad, and their equally successful introduction in 
West London and Croydon, it might be hoped that the Crystal Palace 
and the very large population in the surrounding districts who desired 
to visit it would not much longer be denied the facilities which would 
have existed years ago in any other city. 


Stoke-on-Trent. —The Town Council have adopted а recommenda- 
tion of the Light Railway Committee that, suhject to the provisions 
of the agreement of Jan. 30, 1902, and the recommendations of the 
borough surveyor being agreed to und carried out by the Potteries 
Electric Traction Company, Limited, the Corporation gives its consent 
toa double line of rails from the commencement of the railway in 
High-street to л point where such railway joins the loop at the New- 
castle boundary ; that such terms be embodied in an agreement 
between {һе Corporation and the electric traction company ; that after 
the commencement of the railway all matters in connection therewith 
during construction up to completion of such railway be under the 
control of the Highway Committee, subject to confirmation by the 
Council. 

Barrow. —Attention was called at the last meeting of the Town 
Council to the delay in making а start with the laying down of the 
electric tramway system. One member spoke of the delay which he 
said was caused in other places by the British Electric Traction Com- 
pany, who pegged out more work throughout the country than they 
could develop. He thought the Corporation ought to be on their 
guard. There should be clauses in the agreement to inflict penalties 
for delay. It was stated that the committee had, subject to the 
approval of the Council, arranged for the construction of the new 
permanent way, and they hoped to be in a position shortly to recom- 
mend the style of car to be used. They had no reason to fear that 
the British Electric Traction Company would fail to carry out the 
work expeditieusly. 


Bray.—The Judicial Committee of the Privy Council at Dublin 
have approved a scheme for an electric tramway system in Bray, 
consisting of five separate lines, extending 54 miles. The Dublin, 
Wicklow, and Wexford Railway Company opposed the scheme. The 
approval of the Privy Counsil is subject to that of the Board of Works 
as to gradients and passage under bridges and to reducing vhe line 
near the railway by 16 yards. The promoters are tho General Electric 
Company of Ireland, whose capital 1s £2,000, with power to increase 
it to any amount. Accordingly the Privy Council, while reporting in 
favour of the proposed tramways, adjourned the further hearing for 
four months to enable the promoters to satisfy the committee of their 
financial position, with liberty to bring the matter forward at an 
earlicr date if ready. 


Burma.—The Burma Electric Tramways and Lighting Company 
has been formed to develop and work a concession for electric tram- 
ways in Mandalay granted by the Government of Burma. Its capital 
is to amount to £200,000, in £5 shares, half of which will be 6 per 
cent. cumulative preference sb ares. The concession for the tramways 
is for 40 years from June 6 last, but the Municipality of Mandalay, 
which has a population of about 181,000, may buy up the property, 
together with the works and materials belonging to the company in 
connection therewith, the lands, building, equipment, etc., on six 
months’ notice given within any subsequent period of five years after 
the concession has ruu out. A rental varying with the mileage laid 
but in no case саша Rs.1,000 per mile per annum, will paid 
by the company to the Municipality. 

Blackburn.—The statement of the working of the Corporation 
tramways for the six months ended Sept. 50, just issued, shows that 
for the three months ended June 30 there was a slight profit, exclusive 
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The total estimated cost of the scheme as a whole is £449,050. 
The Highways Committee presented a report with regard to the train- 
ing of motormen who will be required to drive the electric cars to be 
used on the reconstructed tramways in South London. The com- 
mittee propose to utilise for the purpose one of the electrical cars 
already supplied and now at the Streatham cable depót, and the 
power required for driving the ear will be obtained by placing at the 
depot one of the three exciter sets which have been ordered for 
the electricity generating station at Greenwich. The committee 
also propose that, as has been done by other public bodies in similar 
circumstances, preference shall be given to the drivers now in the 
Couneil's service. About 252 men will be required as motormen, and 
with the object of giving the men now in the Council's service full 
opportunity of learning to discharge properly the duties which will 
devolve upon them as motormen, the committee propose to establish a 
training school at the Streatham depót, so soon as the exciter set 
above referred to can be placed in position and be ready for working, 
which will, it is anticipated, be within about a month from this date. 
They are informed that about 12 days' instruction will probably be 
sufficient to enable an intelligent horse-driver to learn what will be 
required of him as a motorman. The school will be opened daily, 
under the superintendence of two competent instructors. 


Tramway Officials at Sheffleld. — The Association of Tramway 
and Light Railway Officials held its fourth general meeting last 
Friday at Sheffield, the home of ,its president, Mr. A. L. C. Fell, 
who holds the combined office of electrical engineer and general 
manager of the city tramway system. The members met at an early 
hour in the town hall, and practically the whole of the day was spent 
in looking over some of the more interesting engineering plants which 
are to be found in the city of Sheffield. A visit was first made to the 
Kelham Island power station, which supplies the electricity for working 
the tramway system, and more than an hour was ке in inspect- 
ing the plant. The next place visited was the works of Hadfield's 
Steel Foundry Company, who have lately developed a large business in 
tramway material In the foundry the visitors were shown the 
moulding and casting of points, followed by a look into the annealing 
and machine shops. The company's speciality 1з manganese steel, 
and an attempt was made, quite unsuccessfully, to machine it, show- 
ing that it is specially fitted to withstand the wear and tear of traffic 
upon it. Mr. Fell, in thanking the company for their hospitality, 
complimented them on their enterprise, which had caused other 
English manufacturers of tramway material to wake up." In 
return, Mr Hadfield, a member of the firm, complimented Mr. Fell 
on the efficient state of the tramway system in Sheffield. The party 
next visited the Yorkshire Steel and Engineering Works of Messrs. 
Askham Bros. and Wilson. This establishment is also of particular 
interest to those engaged in tramway work, as a speciality is made of 
points and crossings, tiebars, soleplates, etc., of crucible cast steel. 
Large new works are in course of erection at Millhouses, where nine 
acres of land have been obtained. The Broughtou.lane steelworks are 
now being used for laying-out special track work. The present 
works are the oldest in Great Britain making tramway points and 
crossings, and Mr. Askham stated that after 20 years’ experience the 
company were quite sure that crucible cast-steel points and crossings 
were the best and most reliable for clectric traction. Iu the fitting-up 
shop the special renewable centres made by the firm were pointed out. 
The actual point is cast separately from the rail which it accompanies, 
and is keyed in and fastened with soft metal. This can easily be 
chiselled out when the point is worn, with the result that, instead of 
a whole casting having to be replaced, the point itself can be renewed. 
Another speciality pointed out was an improvement in the springs for 
passing places, which obviates the noisy click when the tongue returns 
to its normal position. In the foundry various sections of rails were 
being cast, and in the tiebar shop a considerable number of bars were 
undergoing the forging process. The pattern shops were also visited. 
The party afterwards adjourned to the town hall for the transaction 
of the business of the association. 


of depreciation, of £71. 3s. 7d., but on the six months’ working this 
is turned into a loss of £158. 3s. 1d. The expenses on the six months’ 
working totalled £13,730. 18s. 9d., equal to 7:584. per ear mile. The 
total receipts were £23,630. 5s. 11d., equivalent to 12:71d. per car 
mile This leaves а gross balance of £9,899. 5s. 2d., which, with 
bank interest (£91. 10s. 11d.), is brought to £9,990. 16s. 1d. Instal- 
ment of loans repaid totalled £3,205. 103.; interest had absorbed 
£4,247. 15s. 8d. and sinking fund £2,695. 13s. 6d., and after deduct- 
ing these items the debit balance of £158. 3s. ld. remains, The 
average receipts per car mile were 12:51d. 


Auckland (N.Z.). —The following cutting, showing the progress of 
the scheme for the establishment of an electiic tramway service in 
Auckland, is taken from the New Zealand Mining, Engineering, and 
Building Journal of Sept. 4: The general topic of conversation 
in the fair city of the north is the electric tramline installation, the 
work for which is progressing slowly.  Twenty-eight cars are 
ready, and one section of the track should be ready in the course 
of a week or two, but the power-house is a long way from com- 
pletion, and although the service was supposed to be ready in 
June last, it is likely to be in the New Year before the 
people will get the slightest atom of comfort in the shape of 
conveyances. All other cities where eleetricity is likely to be 
installed should profit by Auckland's experience and insist on much 
more stringent arrangements being made. The alteration to streets, 
etc., will probably cost more to the City Council than the track to 
the company, and the travelling public have had to do the hest they 
can in the meantime." 


Cardiff. —An interesting report was presented to the Cardiff Tram- 
ways Committee on Friday by Mr. Arthur Ellis, the electrical engineer 
and manager. Mr. Eliis stated that more boiler acconimodation would 
soon be required, as the demand for electricity, both for lighting and 
power, was rapidly increasing. He therefore suggested that the borough 
engineer be asked to prepare drawings for a boiler-house, to be erected 
on the opposite side of the present engine-house. For the three 
months ended Sept. 30 the car miles travelled amounted to 494,829, 
and the passengers were 5,247,246. The receipts for the three months 
were £21,863. 10s. 6d., as against £15,484. 6s. 44d. for the three 
months ended June 30. The total traffic receipts for the six months 
were £37,347. 16s. 104d., and the receipts from all sources were 
£37,621 13s. 10d. After the end of this month, added Mr. Ellis, 
the cars would have a better chance, as the whole of the horses would 
be disposed of, and the losses sustained by the horse cars would dis- 
appear. At a special meeting of the Corporation to-day a motion will 
be proposed against the continuation of the tramway system over the 
canal bridge and through James-street The Cardiff and Penarth 
District Tramways Company have appointed Mr. John Fell to value 
the track on their behalf in view of the negotiations pending for 
purchase by the Cardiff Corporation. The proposal is to join up the 
Penarth line with the Cardiff tramways at Grangetown. A syndicate 
is also in the field with a scheme to construct an electrie tramway 
over the same ground. 


Manchester.—At the last meeting of the municipal year of the 
Tramways Committee on Tuesday the chairman gave some statistics 
showing the progress of the department in the past 12 months. Не 
said that the total length of track which had been laid and relaid was 
100 miles. The estimated cost of laying was £5,210 per mile, the 
actual cost had been £4,650. The estimated cost of overhead equip- 
ment and rail bonding was £1,764 per mile, but the work had ха 
been done at £1,000 per mile. These figures related entirely to work 
done by the Corporation. Only one contract—that for overhead 
equipment of the first routes opened—had been let. Granite setts 
had been used to the extent of 41,000 tons, and the total weight of 
steel girder rails employed on the work was 17,000 tons. Granite 
setts had been done by men directly employed by the Corpora- 
tion, whose number in the streets had averaged and still 
averayed about 2,000 weekly. The recently-published report 
gave details of the traffic for the 10 months ending March 31 
last. The chairman supplemented these with figures for the six 
months ended Sept. 30. Comparisons showed that whilst during the 
10 months ended March 31, 1902, the number of car miles run was 
1,851 126, during the six months it had risen to 2,290,554 car miles 
run. In the 10 months referred to 23,603,248 passengers were 
carried ; in the six months ended Sept. 30 the passengers numbered 
26,418,591. The total receipts for the 10 months reached £91,619 ; 
whilst for the six months they came up to £119,385. The average 
receipts per car mile were 1s during the 10 months and 1s. 014. 
during the six months. The balunce sheet for the last half-year gave 
a гозу prospect, enabling them to say that under the present condi- 
tions on the lines now working, and without reckoning any receipts 
whatever from the southern route, which would be newly opened on 
Dec. 1, their receipts for the year ending March 31 next would be 
quite equal to the estimate of £250,000 which was submitted to the 
Council some months ago. There was consequently no doubt about 
their being able to hand over what they estimated to the city fund— 
namely, £30,000. 


London County Council. —At their usual weekly meeting on 
Tuesday the Lendon County Council adopted the recommendation of 
the Highways Committee in favour of an application to Parliament 
next session for powers to construct a double line of tramways from 
the present tramway terminus in Westminster Bridge-road, сее West- 
minster Bridge, Victoria-embankiment, aud that portion of the subway 
already authorised between the Strand and the Embankment, to join, 
at a point near the Strand, the proposed underground tramway from 
the Strand to Holborn. Reporting on the financial aspect of the 
scheme, the Finance Committee showed that the proposed tramway 
over Westminster Bridge and along the Embankment must be con- 
sidered in connection with the cost of the snbway and the tramway 
already authorised by Parliament, as, from a иас point of view, 
the Highways Committee regard the whole as one complete scheme. 


PROVISIONAL PATENTS, 1902, 


Ocr. 20. 

22760. Improvements in. tramway and railway rails, and in 
means of bonding such rails for the purpose of 
electrical connection. Henry Malcolm Bigwood and 
Horace Malcolm Bigwood, Prince’s-chambers, Wolver- 
hampton. 

22774. Improvement in apparatus for controlling the supply 
of electricity by a combined lock switch and plug, 
applicable as a lock switch. Edwin Liddle and Henry 
Carter Watson, Central-buildings, Stockton-on-Tees. 

22783. Improvements in electrical switches. Harry William 
Cox, Brougham-chambers, Nottingham. 

22808. Optical lantern for use with Nernst lamps. Maurice 
Solomon and Eustace Graham Sheppard, 12, Edith-road, 
West Kensington, London. 

29809. Apparatus for using the Nernst light in optical or 
magic lanterns.  Mauriee Solomon and Eustace Graham 
Sheppard, 12, Edith-roud, West Kensington, London. 

22817. Improvements in trolley heads for electric railways 
and tramways on the overhead system. Charles 
Statford Schultz, 24, Southampton-buildings, Chancery- 
Jane, London. 

22825. Improvements in automatic switches for single-phase 
and polyphase transformers. Alfred Schlatter, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 
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22814. Improvements in protectors for telephone receivers 
and like apparatus. Edouard Bardac and Pierre Albert 
Martin, 1, Queen Victoria-street, London. 
22827. Improvements relating to incandescent electric lamps. 
La Société Anonyme la Lampe Hollub,” 45, South- 
ampton-buildings. Chancery-lane, London. (Date applied 
for under Patents Act, 1901, Nov. 30, 1901, being date of 
application in France. (Complete specification.) 
Improvements in electro - pneumatic controlling 
systems for railway vehicles. Frederick William Le 
Tall, Westinghouse building, Norfolk-street, Strand, 
London. (George Westinghouse, United States.) 
Improvements in or relating to speed indicators, 
applicable to electric tramcars and other vehicles. 
and to shafts and other rotating bodies. Alfred 
Henry Walton, 46, Lincoln’s-inn-fields, London. 


Огт. 21. 

Improvements in electric fuses. 

01, Wilmslow-road, Rusholue, Manchester. 
specification.) 

. Improvements in or relating to electrical cultivating 
machinery. Robert John Halliburton Beaty and John 
Edward Ellis, 8, Quality-court, Chancery-lane, London. 

22942. An improvement in or applicable to electrical cells 
or batteries. Alfred (George Wass, 321, High Holborn, 
London. 

22956. Improved construction of incandescent electric lamp- 
holders. Eduard Schulz, 173, Fleet-street, London. 

22957. Improved construction of electric switch. Eduard 
Schulz, 173, Fleet-street, London. 

Ост. 22. 

22993. Improvements in pole finders for electric lamps and 
the like. Arthur Handley and David Shanks, 5, Cor- 
poration-street, Birmingham. 

23011. Improvements in and relating to telephone receivers. 
Alexander Marr, 18, Cawdor-road, Fallowfield, Manchester 

23021. Improvements in or connected with apparatus for 
electrically igniting miners safety lamps. Robert 
Octavius Best and Ackroyd and Best, Limited, 38, 
Chancery-lane, London. 

23022. Improvements in or connected with apparatus for 

; electrically igniting miners safety lamps. Robert 
Octavius Best aud Ackroyd and Best, Limited, 33, 
Chancery-lane. London. 

23045. Improvements in electrical arc light. 

Gerard, 14, Great Chapel-street, London. 

Improvements in the manufacture of tubular metallic 

telegraph and like poles, and in machinery to be 

used in the said manufacture. Frederick Charles Guy, 
7, Staple-inn, London. 

23048. A winding device for cables to which movable electric 
apparatus is attaehed. Grevoir Ackermann and Gustav 
Engisch, 40, Chancery-lane, London. (Complete specifi- 
cation. ) 


22841, 


22854 William Bourne Dalf, 


(Complete 


Friedrich Julius 


23047. 


Ост. 23. 

23066, Improvements in systems of electric lighting. Henry 
Leitner and Richard Norman Lucas, Rose Villa, Ву fleet. 

23110. Improvements in electric projectors with colour- 
changing devices. August Kugelsmann, 111, Hatton- 
garden, London. (Complete specification.) 

23114. Improvements in and relating to storage and other 
batteries. Job Thomas Niblett, 139, Queen Victoria- 
street, London. 

22115. Improvements in or relating to current or charge 
meters or indicators for use chiefly in connection with 
storage batteries. Job Thomas Niblett, 139, Queen- 
Victoria-street, London. 

23116. Improvements in or relating to current regulators 
for use in connection with the charging of storage 
batteries and for other purposes. Jol Thomas 
Niblett, 139, Queen Victoria-street, London. 

12134. Improvements in and relating to the taking of the 
readings of gas and electricity meters, and similar 
purposes. George Gilbert Bell, 323, High Holborn, 
London. 

Ост. 24 

Improvements in and connected with clips for elec- 
trical fuses. Arthur Handley, David Shanks, and Joseph 
Enright Hayes, 5, Corporation-street, Birmingham. 

Improvements relating to electrical connections or 
couplings. Franz Krükl, 45, Southampton-buildings, 
Chancery-lane, London. 

23231. Improvements in signal devices for telephone systems. 
Edward Payson Baird, 45, Southampton-buildings, Chancery- 
lane, London. 

23243. Improved insulating material for electrical purposes 
and process for manufacturing the same. Herbert 
Sefton-Jones, of the firm of W. P. Thompson and Co., 
322 High Holborn, London. (Isola Werke Actien- 
gesellschaft, Switzerland.) 

$3255. Improvements in apparatus for use in electric tele- 
graphy or the like. Charles Mark Jacobs and Arthur 
Harold Nicholson, Birkbeck Bank-chambers, Southampton 
buildings, Chancery-lane, London. 


23191. 


33257. An improvement іп flexible metallic tubing for 
armouring insulated electrica) conductors. William 
Henry Kanzon Bowley, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

23262. Improvements in or relating to the manufacture of 
carbons for arc lamps and the like. André Blondel, 
111, Hatton-garden, London. 

23278. Improvements in electric conduits or insulators. 
Robert Illemann, 9, Warwick-court, Gray’s-inn, London. 

23279. Improvements in and relating to the prevention of 
sparking on the interruption or variation of 
powerful electric currents. Kristian Birkland, 46, 
Liucoln's-inn-fields, London. (Date applied for under 
Patents Act, 1901, Oct. 24, 1901, being date of application 
in Norway.) (Complete specification. ) 

23288. Improvements in and relating to alternating-current 
dynamo-electrio apparatus. Gabriel Winter and Friedrich 
Eichberg, 46, Lincoln’s-inn-fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 13. 
1901. 


18760. Telemeters. Saegmuller and Searle. 


21750. Method of and means for tandem connecting 
asynchronous alternating electric current motors or 
generators. Danielson. 


22224. Electrical steering gear for ships. Brougham. 

23399. Equipment of electrically-propelled cars. Siemens Bros. 
aud Co., Limited. (Lydall. ) 

23400. Equipment of electrically-propelled cars. Siemens Bros. 
and Co., Limited. (Lydall.) 

23101. Controllers for electrically-propelled cars. Siemens 
Bros. and Co., Limited. (Lydall. ) 

23668. Street feeder boxes or disconnecting pillar bexes for 
electric traction, electric lighting, or electric power 
purposes. Fletcher and Fletcher. 

23838. Tolephone systems. Purzons and Sloper. 

24992. Electric primary cells or batteries. Tully. 

1902. 

146. Method of utilising two conductors and earth for 
transmitting a number of different electrical com- 
munications. Jaeobs and Nicholson. 

1514. Flash lights and electric igniters therefor. Lake. 
(Fabrik Elektrischer Zünder Gesells:haft mit beschränkter 
Haftung.) 

3617. Combined electrical piano-playing and recording 
attachment. Davis. 

11102. Electric heaters and rheostats. Krueger. 

12570. Telephonic instruments. Birnbaum. 

16191. m signalling apparatus for railways. Hare and 

are. 

16402. Wireless telegraph systems. Shoemaker. 

16983. Rail connections for electric railways. Lake. (Con- 
tinuous Rail Joint Company of America.) 

17703. Signalling and transmitting electric energy by electro- 
magnetic waves. Fessenden. 

17704. Wireless signalling. Fessenden. 

18580. Telegraphic apparatus for double transmission by 
pulsatory and continuous currents. Wise. (Orehore, 

18808. Electric belt for medical purposes. Smellie. 

18858. pma of the energy of electric currents, 
Stanley. 

18859. Generation and distribution of electrical energy. 
Stanley and Kelly. 

19420. Electric switches. Imray. (Sprague Electric Company.) 

— MÀ HÀ M — 
COMPANIES' STOCK AND SHARE LIST. 
Name. Ed Last price. 
Commerelal and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-1 
Aron Electricity Meter, c. Cum. Pref. Shares, 1-125,000 1 .. - 
Ordinary, 1-125 E * 


British Insulated Wire, Ord., 1-70, 0ooc“õ yyy 9 73-84 

6 per cent. Cum. Pref., 1-40,000 .................. 9... 546 

5 per cent. Mortgage Debentures ................ 100 .. 105-106 
British Westinghouse Elec. and Manuf..6 per cent. Pref... 5 .. 6-64 

4 per cent. Mortgage Debenture Stock .......... 100 .. 101103 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 .. 3-1 

— Non. Cum., 6 per cent. Pref. .................... Q^ is 1-1 

44 per cent. 1st Debenture Stock ................ 100 .. 1001 

44 per cent. 2nd Debenture Stock ................ 100 94-99 
Callender's Cable, Debenturee ss 100 109-113 

OG ³ðD 88 8 154-164 

5 рег cent, Pref. ....... ........................ 5 53-61 
Crompton and Co. gddddddg!! ⁰ö;́ h $ 24-23 

5 per cent. Debentures .......................... 100 .. 101-106 pie 
Edison and Swan United, '* A" Shares, 1-99,261 .......... 3 

“© A" Shares, 01-017,139 ........ 5... l 

5 per cent. Debentures .......................... 100 .. 7 

4 рег cent. Deb. Stock, Red. .................... 100 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 

7 per cent. Cumulative Pref. .................... 2 28.109 

4 per cent. Perp. lat Mort. Deb. ................ 100 2 
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Name. 

General Electric Comp 900), 5 per cent. Cum. Pref... 10 
4 per cert, MA Deb Mock т баш. Prat s; 100 

W. T. Henley's Telegraph Works, Ordinary .............. 6 
44 per cent. Preference .......................... 5 

44 per cent. Debentures ...........,............ 100 

India Rubber, Gutta Percha, and Telegraph Works ...... 10 
4 per cent. Debentures .......................... 100 

ker, Thag., Limited, Ordinary ........................ 10 
egraph Construction and Maintenance ................ 12 

5 per cent. Bonds .............................. 100 


Eleetrie Tramways.— 


Anglo-Argentine, 1-260,007 ............ ................. 5 
ermanent 6 per cent. Debenture Stock, 1888.... 100 
Blackpool and Fleetwood Ttamroad...................... 10 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 
5 per cent. Cum. Pret., Nos. 1-75,000 „ 
a per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 
u 


British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 
Non.Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 
—— 44 per cent. 1st Mt. Debe. Nos. 1-5,250 of 240 each 40 
British Rlectric Traction, Ord., 1-500,000 & 60,001-90,000 .. 10 
6 per cent. Cm. Pf., 30,001-60,000 ................ 10 
5 per cent. Perpetual Debenture Stock ...... ... 100 
Buenos Ayres and Belgrano Tram., Ord. , 1-100,000 ........ 5 
©“ A" 6 per cent. Cm. Pf., 1-40,000 .............. 5 
“В” 6 per cent. Cm. Pf., 1-27,500 .............. 5 
5 per cent. Deb. Stock, Red. .................... 100 
Prov. Cert., all paid ............................ 100 
Oape Electric Tramways, Nos. 1-400,000 .................. 1 
City of Birningham Tramways, 5 per cent. Cum. Pref..... 10 
4 per cent. 1st Mortgage Debentures ............ 100 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 
5 per cent, Cum. Pref. .......................... 10 
—— Debentures .................................... 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 рег cent, Pref., Nos. within 1-60,000 .......... 10 
34 per cent. Mort. Debs., 1-5,000, Red. .......... 100 
I.nperial mways, ОгЧйїпагу............................ all 
6 per cent. Cum. Pref. .......................... all 
44 per ne рер Stock .. i Liġi 55 : 100 

Isle of Thanet Electric Tramways an nting, 5 per cent. 
Cum. Pref., Nos. 30,001-60,000 CC 5 
4 per cent. Debent ure Stock ......... . 100 


Kidderminster and District Lighting and Traction, Pref... 5 


don United Trys. (1901), 5 per cent. Cum. Pref. | Within f 10 
кыо » i T » , EEN 5 
4 per cent. 1st Mt. Db. Stock, Red. 00 
- 2: Prov. Crta................. 50 
New General Traction, Ordinary ........................ 5 
6 per cent. Cum. Pref. ..................... has 10 
5 per cent. Mortgage Debentures, 1-1,713 (Regd.). 100 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 
5 per cent. Cum. Pref. ii. 10 
Perth Elec. Tramways sd рег nC е Deb. Stk. n 
tteries Electric Traction n K 000 
d 5 per cent. Cum. Pref., 1-20,000 Posee ОЕТ 10 
r cent. Debenture Stock . 100 
South Lancashire F Traction and Power Company А 
( АГУ ic oracle J ͤ MARE 
£51,132 6 per cent. Preference .................. ic 
== £500 000 44 per cent. Debentwre Stock ....... | 80 p.c. 
Eleetrie Railways.— 
tral London, Ordliu ar 100 
6! PHE у. узуу. 100 
„==. ү - deferred ..... aes epee a riis Т 100 
—— — 4 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 
City and South London, Consoli Ordinary .......... 100 
——— 4 рег cent. Debenture Stock .................... 100 
— — 5 per cent. Pref. Stock o ˖ ...................... 100 
8 " уз „ UU eus e ad aw eI vds 100 
— 'h m i pe 5 ecc eum 100 
Liverpool Overhead, 5 per cent. Pref. .................... — 
——— Ordinary 1-56,000 ............... — 


1 Last price. 


22-224 
144-154 
112-114 


Name. ao mk 

Electric Lighting and Supply.— £ 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. 
44 per cent. Deb. Stk, Certs., . and Conv. .... 1 BE 
Bournemouth and Poole, Ordinary ...................... 10 .. 
— т cent. Cum. Ргеї,.......................... 10 
— nture Stock, Rel... Z 100 

Brompton and Kensington, Ordinary ................. .. 5 

7 per cent. Preference .......................... 5 


Calcutta Electric Supply Corp., Ordin Nos. 1-20,000.... Б 
Nos. 20,001- 800 E SDN nid V 5 


Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 
£10 Ord 


— si © œ. 6 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 
Charing Cross and Strand 
а ов. 50,001-70, 
—— 4 


зовпеев ез газ оа ео осон ев оозе вава оз 


сл сл л 


4 per cent. Debenture Stock, Red. (Pro 
Chelsea Electricity Supply 


**29-«292090922090608300609:991202í0€099092€4929 


44 per cent. Debentures ........................ 
City of London, Ordlnar r 10 

6 per cent. Cumulative Pref. .................... 10 

5 per cent. Debenture Stock .................... 00 


1 

44 per cent. 2nd Deb. Stk. Prov. Сегів. (all pd.) .. 100 
County of London and Brush Provincial, Ordihary 0 
6 per cent. Cum. Pref. 


44 per cent. Debentures Prov. Certs. All pd. 
Edmundsons' Electricity Corporation, Ordinary, 1-17,400 .. 
6 per vent. Cum. Pref. .......................... 5 

r cent. First Mort. Deb..................... 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 ре Cm. Pf.,1-20,000 5 

5 per cent. Debenture Stock, o 100 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 
44 per cent. First Deb. Stock, Red. .............. 100 
Hove Electric Lighting, Limited, Ord., 1-11,000 
Kensington & Knightsbridge Elec. Lt. 
4 per cent. Debenture Stock 


SO MARNE 5 
Ltd., Ord.,1-21,000 5 
VV 100 


Kensington and 1 е and Notting Hill ........ 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ........................ ee eee 5 


6 per cent. Рге!................................. 


Metropolitan, Ordinary 


—v·ꝶ—ͤ—V— 44 ээ э ө ээ эө еэ ав е е е э э э э Фаз ээ ээ ао 


Pref. 
““ City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 


5. i. 
4 per cent. lst Mortgage Debenture Stock, Red... m 


——— 4 per cent. First Mortgage Debenture Stock .... 100 үз 


34 per cent. Mortgage Debenture, Red. .......... 100 
Newcastle-upon-Tyne Electric Supply, Ordinary 


Notting НЇП ЕТО ЛЛ КОЛУК 8 

4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) .. 100 
Oriental, , ³ H 8 
£5 Shares 
£44 Shares, New 


*э® эв %%% оэ э о эе эа еэ эз эв зө о о 


Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ 5 
4 per cent. Debenture Stock .................... 100 
River Plate Electric Light and Traction, Deb............. 100 
Roya) Electrical Company of Montreal, 44 per cent. First 
Shares Мой мше bentyres ........................ 100 .. 
Smithfield Markéts Electric Supply, Ltd., Ord., 1-12,000 .. 5 .. 
er cent. Debenture Stock .................... 100 .. 
South London, Ordinary ............................-... 5 .. 
St. James's and Pall Mall, Ordinary, 101-20,080  .......... 5 .. 
7 per cent, Рге!................................. 5 .. 
34 рег cent. Dehn 2 100 .. 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ d. us 
5 per cent. Cumulative Preference, 50,001-80,000 3 .. 
Westminster, Ordinary ........ "—————— B .. 
—— — 5 per cent. Cum. Pref., 110,101-138,241 i 22 
Telephones.— 
National Telephone, Preferred .......... ............... 100 .. 
ferred Stock ................................ 100 
6 per cent. Cum. First Pref. .................... 10 
—— 6 per cent. Cum. Second Pref. .................. 10 .. 
— 5 per cent. Non. Cum. Third Pref. .............. 5 
34 per cent. Deb. Stock, Red. .................... 100 .. 
4 per cent. Deb. Stock, Red. .............. ... 10 .. 
| Oriental Telephone and Electric Compan Arcus Re l . 


—ũ —ͤ——T— ——ũ— : —ñ — — —-—v4 . — —— СЕБЕИ ———— ЕЕЕ. 


Traffic Returns for 


Increase or 


M 


single track 


iles of і 
Accounts for past year. 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


4,140 


2,630 


Line. week decrease, open. | 
* ; | - Receipts per 
Ending 1902. 1901. Week urrent 1901. 1900. | Ending Total Passengers Car miles Pas- Car 
5 yo receipts, carried. run. 8 nger| mile. 
£ £ £. 2 2 4 d. 
Aberdeen Corporation Oct, 1 Ф 52) i 239 1 2,91 194 171 May 51 ' 93] „099,715 794,641 0-98 13:02 
Birmingham Tramways . 25 194 1.74 146 414,19 64 | І 
Birkenhead Corporation . а 25 Mar. 31 31, ; 261 1-17 
Blackburn Corporation .. А 24 2 2+ 82 M 24 26,064 738.55 11:86 
йм kpool Corporation : е „ ©) 102 JO 3 JJ . ) 10) Маг. 51 11,818 809 1 758.563 173 13:2 
Blackpool-Fleetwood Tramways  ,, 4 5 к>. 21 a 1б Dex 51,591 02 569.827 2-96 | 13-20 
Bolton Corporation 1,64 1,990 2 10 22 77.274 | j 1,705,580 117 10 86 
Bradford Corporation T . 5.2 1,000 2,11 15 01 Ма | ) 212 1:530 53] 11-00 
Bristol Tramways Company .. 0 | +9 Dec. 51 210,112 14.90 162,039 137 9°25 
Carlisle Tramways Company... E à Т | ‚615 010,87 523, 044% 103 6°46 
Central London Railway н ‚ 20 1,245 ) J * 12 12 t 11335.086 11,188,283 1.245,70. 188 164-290 
City and South London Railway „ 26 5.787 ay 1t 2 1.574 17,1 2 127 4 51 62,601a 7.00 12a 234.730 2:15 
Cork E. T. and L. Company „ 25 755 145 ) 5,417 15 13°69 25 92] 714 325 A 1-00 6-71 
arwen Corporation Ó 7 с 1 a 1 1 E an 
погода у sden | ; 92 Мат = 10,470 2,114,985 1 1 1:1 11:53 
Dover Corporation .. * : eX + j } 51 11.8/ 9 0.5 0-97 10°53 
Dublin & Lucan Electric Railway; „ 20 10 | Lh 63 6 D« ] 124 1 * 13.20 
Dublin U. T., electric cars a » + 22 e | 1. 92 10 16 - 51 1 1 734 570. ) 1°29 я uo 
Dublin 8. District, Electric а та, a 161 i s 9 |J ‚670, / 88 
Dundee City Tramways ....... ety (Ju . 019 | 22 Мау | í 412 146.2 )-98 14- 
Glasgow Corporation ..........| „ 25 | 12,044 | 15,0 93 04 М | 146« 155 378 | 11.935,09 090 | 11-71 
Halifax Corporation i535 * 1,15 j | | ) ] Mar. 31 54 | 94 1'063 764 1-00 124 
Huddersfield Corporation ...... EA <. |,05í 01 15 | 1 Sept } 4 ‚ 2] T 11-14 
Hull Corporation, Е. З.... 1.72 1.602 122 2, | H „ 30| 72,331 2 1.647.026 100 | 10:54 
Liverpool Corporation | * ] Э, CE б 1, С Dec. 5] 1,101 21,065,999 2 696 1-11 9-49 
Liverpool Overhead Railway... „ e 1,54] 1,444 } ‚ 1,03 | 153 June 0 69,152 8 426 971 010a |197 21070 
Newcastle-on-Tyne Corporation 36 
Portsmouth Corporation.. 29 ӯ à 
Sheffield Cor poration 6 6 0666600 * А) +, 166 301 Mal л ] 1, 4 32,] 76.631 5,791. 192 093 12:01 
Southampton Corporation se D 6] L 11 | 31 28, 73 4 761.149 696 159 1-45 9-95 
Sunderland Corporation ........ , 20 1,08 7 1 2: |! 57.30% 13.569. 8C8 1.170.207 10] 11:75 


* Includes maintenance 


h Half-year's figures, c Include rail and tram. 


d Total receipts. 


of permanent way and proportion of profits paid to thi 


tramway companies for term of unexpired lease. 
e Klectric traction only. 


5,580 


) a Train mile, 
f Including one section of horse traction. 


Cost 


per 
CAT 


Mile of | mile, 
track. 


— 


— 
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NOTES. 


Electro-Harmonic Society.—The next concert of 
the above society is a ladies’ night, and takes place on 
Friday evening, the 14th inst., in the Crown Room of the 
Holborn Restaurant. Extra tickets of admission to this 
concert may be obtained from the hon. secretary at the 
reduced price of 1s. each. 

Glasgow Local Section.—The opening meeting of 
this section of the Institution of Electrical Engineers takes 
place on Tuesday, the 11th inst., when the chairman, Mr. 
Henry A. Mavor, will deliver his inaugural address. It is 
hoped that members of all grades of the Institution will 
assist the committee in making this section in the coming 
session as successful as in the past, by attending the meet- 
ings and taking part in the discussions on the papers 
brought forward. Members are always cordially invited 
to introduce visitors, and the same vouchers may be made 
use of as for the London meetings. 

Society of Arts.—The above society has arranged to 
hold the opening meeting of its new session on Wednesday, 
the 19th inst. The inaugural address this year will be 
given by Sir Wm. Н. Preece, K.C.B., chairman of the 
council. The arrangements completed up to Christmas 
include a series of four Cantor lectures by Prof. Vivian B. 
Lewes on the subject of “The Future of Coal Gas and 
Allied Illuminants"; a paper by Mr. Alfred Watkin on 
"Some Aspects of Photographie Development"; and 
another treating of the “South Russian Iron cd 
contributed by Mr. Archibald P. Head, M. I. C. E. 


Cable Landing Rights.—Sir Edward Sassoon asked 
the Postmaster-General in the House of Commons a few 
days ago whether he could instruet the Governor of Hong 
Kong to make it publicly known that landing rights will 
forthwith be grantéd to any individual or coinpany seeking 
for them in Hong Kong and its dependencies, under reason- 
able conditions, for purposes of laying cables. Mr. Austen 
Chamberlain replied that the instruction suggested by Sir 
E. Sassoon could not be given to “he Governor of Hong 
Kong, in view of the terms of an agreement made in 1893 
with the Eastern Extension Telegraph Company. 


Time-Setting by Wireless Telegraphy.—aA short 
time ago the proposal was m.ade and seriously entertained 
in some quarters to distribute Greenwich time to vessels 
at sea as well as inland by wireless telegraphy, and, aecord- 
ing to our contemporary, Cosmos, Messrs. Burgos, a firm 
of clockmakers at Осејов, have devised an apparatus for 
carrying out the ‘jistribution inland. A standard or 
primary clock determines the discharge of an oscillator at 
regular intervals. The local or secondary clocks have each 


an air wire to dir ect the electric waves on to a detector, which 


actuates a mechanism and correets the hands on the dials. 
W'e are not з ware that the above plan has been put into 
practice yet, nor is information available as to the results 
of experiments. The difficulty appears to be that other 
signals by wireless telegraphy will affect the clocks. 
Wireless Telegraphy.—Mr. Marconi has promised 
to make &ome important announcements very soon, but 
what for they will take is as yet only known to Marconi 
himself. He is now at Table Head, Nova Scotia, working 
at his new station there. A dispatch dated Halifax, 
Nov. 1, says that he hopes to commence experiments in 
communicating with England in a week’s time, so it is 
possible that the “important announcement will reach 
this country. by wireless telegraphy. According to a state- 
ment he is reported to have made on landing at Table 
Head, Marcorii's experiments while crossing the Atlantic in 
the Italian cruiser “Carlo Alberto” have been successful, 


but in | what particulars is not stated. He would not say 
whether he was in constant communication with Cornwall 
during the voyage or not. 

Engineering Standards Committee.—The above 
body have appointed a committee on the standardisation 
of electrical plant, with Sir William Preece, K.C.B., as 
chairman. The other members of the committee are: 
Mr. J. Gavey, engineer-in-chief to the Post Office ; Colonel 
Holden and Captain A. H. Dumaresq, representing the 
War Office; Commandant G. L. Sclater, R.N., and Mr. 
L. J. Steele, representing the Admiralty; Mr. A. P. 
Trotter, representing the Board of Trade; Colonel 
Crompton, C.B.; and Messrs. Philip Dawson, S. Z. de 
Ferranti, Robert Kaye Gray, Mark Robinson, R. Percy 
Sellon, Alexander Siemens, James Swinburne, and C. H. 
Wordingham. This committee is one of several now 
organised for the standardisation of various materials and 
plant under the auspices of the engineering institutions. 

Physical Papers.—The volume containing the physical 
papers of the late Prof. Henry A. Rowland, the preparation 
of which for publication was announced in April of this 
year, is now nearly ready for distribution to its subscribers. 
It has been edited under the direction of a committee, con- 
sisting of President Remsen, Prof. Welch, and Prof. Ames, 
who have made every effort to present to the world in a 
suitable form this memorial of their colleague. The subjects 
treated in these papers cover a wide range. For instance, 
in electricity and magnetism there are the fundamental 
researches on magnetisation, on the magnetic effect of elec- 


trical convection, on the value of the ohm, and on the 


theory and use of alternating currents, etc. The price of 
the volume is £1. 1s., and orders may be sent to Prof. 
Joseph S. Ames, Johns Hopkins University, Baltimore, 
Maryland. 

Underground Telegraphs to the North.—The Post 
Office is pushing on with the work of laying underground 
telegraphs to the North. The mains are now laid along 
three sections on the West Coast route—viz., from Stafford 
to Warrington, from Preston to Preston Richard, about 
10 miles north of Lancaster, and from Kendal to Shap. 
The cables have not yet been taken through all the mains, 
and it is not intended to place the cable in the Kendal- 
Shap section this year. The other two sections, however, 
have most of the cable laid. 'The completion of these. 
three new sections will it is hoped, make the tota] 
severance of telegraph communication with Scotland in 
the case of a breakdown of the overhead wires almost an 
impossibility. They do not, it will be seen, form a con- 
tinuous line, but they are the most exposed sections on 
the route between London and Glasgow and Edinburgh. 

Rubber Exports from Para.—Acoording to the 
final returns, the shipment of rubber from the Amazon 
Valley last season amounted to 29,997 tons, or 2,317 tons 
more than in the previous year. In the present season it 
is anticipated a record crop will be harvested. The rubber 
fields of the lower river, and especially on the islands, are 
slowly but surely failing, both in quantity and quality, 
but the decrease is more than made up by the development 
of new fields and the expansion of the old fields on the 
Upper Amazon. While all the more important tributaries 
of the Amazon are supplying their full quota of rubber, 
and even making a promising increase, interest will focus 
in the now famous Acre territory, and in South-Eastern 
Ecuador. Many seringueiros, or rubber gatherers, are 
heading for these regions, and it is reported that several 
syndicates are about to begin operations in new, fields in 
Bolivia and Peru. Bolivia continues to offer inducements 
for the colonisation and development of her vast area of 
rich rubber and mining territory. 
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Electrolysis of Silver Nitrate.—It is generally 
stated that silver nitrate becomes acid during electrolysis, 
but Rodger and Wateon found that the acidity of a silver 
nitrate bath diminished. The apparent contradiction, as 
explained by Mr. A. Leduc in a recently published paper, 
is due to а difference of condition; with platinum elec- 
trodes in a sufficiently concentrated solution, a brown 
solid containing а higher oxide of silver is formed with 
simultaneous formation of nitric acid, which, however, 
when a sufficient concentration is reached, reacts on the 
compound with formation of oxygen. Similar results are 
obtained with soluble anodes and current of sufficient 
density; and the acidity of the bath therefore leads to а 
limiting value. The author finds that corrosion or solu- 
tion of the cathode deposit does not take place, and the 
experiments also indicate that in a silver nitrate volta- 
meter the polarisation E M.F. is about 0:03 volt. 

Royal Institution.—A general monthly meeting of 
the members of the above institution was held on Monday 
afternoon, Sir James Crichton-Browne (treasurer and vice- 
president) in the chair. The following were elected 
members: Mr. G. H. Baillie, Mr. W. D. Butcher, Mrs. 
А. R. Cox, Sir Archibald Campbell Lawrie, Mr. G. J. 
Morrison, and Mr. А. B. Tubini. The special thanks of 
the members were returned to Sir Andrew Noble, Bart., 
K.C.B., F.R.S., for his donation of £150 and to Dr. 
Ludwig Mond, F.R.S., for his donation of £200 to the 
fund for the promotion of experimental research at low 
temperatures. The annual course of Christmas lectures, 
specially adapted to young people, at the Royal Institution, 
will be delivered by Prof. H. S. Hele-Shaw, LL.D., F.R.S., 
professor of engineering in University College, Liverpool, 
whose subject is “ Locomotion : on the Earth, through the 
Water, in the Air.” The first lecture will take place on 
Saturday, Dec. 27, at 3 o'clock, and the remaining lectures 
will be delivered on Dec. 30, 1902, and on Jan. 1, 3, 6, 
and 8, 1903. | 


Electric Power in North Wales.—At the inaugural | 


meeting of the Welsh National Society's winter session 
Sir Wm. Н. Preece, K.C.B., delivered an interesting 
lecture, in which he advocated the extension of electrical 
distribution in North Wales on the lines which were now 
being undertaken in the southern part of the Principality. 
He suggested that a station at Carnarvon would serve for 
the transmission of electrical energy to every part of 
Carnarvonshire, Flintshire, and Denbighshire, and that 
another station would be required in the neighbourhood 
of the Dee. We quite agree with the lecturer that North 
Wales is backward in respect to electrical works, but the 
reason for this is not far to seek. The large mining 
industries of South Wales were the primary cause of the 
establishment of a power distribution scheme to serve 
them, and in North Wales the industries are almost 
conspicuous by their absence. The stone and slate 
quarries which exist would, of course, gain great advan- 
tage from the provision of a cheap power supply, and it 
is quite possible that the same would enable mines to be 
reopened which are not now being worked. 


Duration of Charge and Deformation of Con- 
densers.—As the result of experiment on the above 
subject, Mr. G. Ercolini has been led to the following con- 
elusions : The deformation of condensers increases with the 
time of charge, except that in the first moments it remains 
constant in general for a time which is longer the greater 
the potential. The increase of deformation diminishes 
with the duration of the charge. Discharges do not restore 
a condenser to its original condition. The residual defor- 
mation increases when the potential or the duration of 
the charge increases. After a certain time, always short, 


the condenser returns to the original condition, passes it, 
and remains deformed for a long time, never less than, 
say, five minutes. Under potentials maintained constant 
the deformations are less than those under rising potentials. 
During charge or discharge there is an exchange of heat 
energy between the condenser and its environment, and 
there is a change in the thermic capacity of the condenser, 
which diminishes as the difference of potential between ita 
plates increases. These two phenomena tend to produce 
opposite variations of temperature. The slower the charging 
the more the condenser cools down. 

War Honours.—Glancing through the honours list 
issued by the War Office last Friday in respect of services 
rendered in the South African war, we notice the name of 
Quartermaster-Sergeant J. Gunn, of the Electrical Engi- 
neers (R.E.) Volunteers, who has been awarded the 
distinguished conduct medal. This is the only repre- 
sentative of the Electrical Engineers in South Africa to 
receive practical recognition in the present list, but we are 
pleased to note that a couple of well-known railway engi- 
neers have had the dignity of Knight Batchelor conferred 
upon them. They are Lieutenant-Colonel F. Harrison, of the 
Engineer and Railway Volunteer Staff Corps, and Lieu- 


tenant-Colonel C. J. Owens, of the Railway Volunteer 


Staff Corps. The former is general manager of the 
London and North-Western Railway, and has been 
prominently associated with the recently established corps, 
of which he is lieutenant-colonel. Mr. Charles John 
Owens, now Sir Charles Owens, succeeded Sir Charles 
Seotter as general manager of the London and South- 
Western Railway at the beginning of 1898. In that 
capacity he has been largely responsible for the satisfactory 
working of the railway arrangements in connection with 
the dispatch of troops to and from Southampton during. 
the continuance of the war and since the conclusion of 
peaoe. 

Power Transmission.—At the opening meeting of 
the new session of the Birmingham University Engineering 
Society Prof. F. W. Burstall gave an interesting address on 
power supply over large areas. At the outset he showed 
the advantages of combining a large variety of consumers 
on to one station, as it improved the power factor, and 
hence reduced the cost of generation. Prof. Burstall's idea 
was that in the course of time large gas-engines would be 
much more largely used than steam-engines. The ideal 
method of generating power was to lay down one huge 
factory from three to five miles from the centre of а town, 
from which three saleable products could be turned out. 
In this factory the Mond gas-generation process would be 
used, and the valuable sulphate of ammonia would be 
recovered from the slack coal The. next commodity 
would be the power gas which, used for heating purposes, 
would do much to abolish smoke nuisance, in towns. It 
could also be employed for driving gas-engines, but the 
lecturer hesitated as to whether the general power con- 
sumers would be supplied from gas-engines om their own 
premises, or by electricity driven from large gas-engines 
atthe gas generating works. А number of afin have 
to be practically determined before the relative advantages 
of transmission by gas and electricity can be definitely com- 
pared, but up to the present electricity has, ‘without a 
doubt, the advantage of flexibility and of cheapness. 

The Cork Industrial Conference.— At the recent 
meeting of the Industrial Conference held in connection 
with the Cork Exhibition, a number of papers, were read 
which interest electrical engineers. Amongst) these was 
one by Mr. F. J. Dick, who, it will be reme mbered, con- 
tributed some information to the recent meeting of the 
British Association on water power in Ireland. In his 
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communication to the Cork conference Mr. Dick was rather 


more hopeful, but he again emphasised the fact that in a 
large number of cases the maximum water power available 
in the summer is low. This has involved the laying down 
of an auxiliary steam plant in several instances, which, of 
course, runs up the capital cost of the undertaking. We are 
pleased to know, however, that Mr. Dick, as at Belfast, 
did not get the whole field to himself. Mr. S. Macrory 
was also present at Cork, and brought forward his views 
as to the application of the Bann Falls, and as to such 
class of work being placed in the hands of the county 
councils. At another meeting of the conference Mr. 
C. L. de Muralt read a paper on “The Distribution of 
Power by Electricity." In this there was а good review 
given of progress in other countries, the conclusion being 
that what Switzerland had done could also be carried out 
to a certain extent in Ireland with great advantage to the 
country. Without a doubt the opportunities in the country 
are great, but they are not enhanced by the national 
characteristics of the people. 

Telephone Pipes in Metropolitan Streets.—A 
very sensible and well-informed suggestion is made by the 
Works Committee of the metropolitan borough of Islington 
with regard to the laying of conduite for telephone and 
telegraph wires under the public footways. It is that 
the conduits should be laid in vertical sets of three, one 
under the other, instead of side by side, as is usually done. 
Obviously, if this plan were generally adopted, it would 
result in а great saving of space and time, and the 
obstruction caused by such works to traffic would be 
appreciably relieved. It is very probable that the experi- 


ment will first be tried in Islington, as the Postmaster- 


General has applied for the consent of the local authority 
to lay pipes and conduits for telephones in some of the 
streets of the borough, and the Council will only give their 
consent on ‘certain conditions, one of which is that the 
pipes shall be laid vertically and not side by side. A formal 
reply to the application, however, has not yet been made, 
pending the result of the deputation which has been 
appointed, at the instance of the Battersea Borough 
Council, to wait on the Postmaster-General with reference 
to his using his statutory powers to enable an irresponsible 
body such as the National Telephone Company to gain 
underground access to the streets of the Metropolis. If 
the result prove unsatisfactory, the Islington Corporation 
will only give their consent to the laying of the pipes in 
their streets on the conditions referred to. 

Tramway Track Maintenance.—4ÀAn interurban 
number of the Street Railway Journal issued last month 
contains а large number of special articles on interurban 
tramway work in the United States. These lines, where 
worked as tramways, are really light railways connecting 
up à number of towns, Ав an example of the distances 
to which they go, it may be mentioned that the Detroit 
United Railway has under its care 188 miles of track in 
the city and 192 miles of interurban track. The main- 
tenance of this is no light matter, and it speaks well for 
the engineer responsible for it, Mr. John Kerwin, that the 
average cost is as low as £3. 28 per mile per annum. This 
is much less than the cost of maintenance on railways, due 
without doubt to the lighter weights of the moving vehicles. 
Practically all the rails on these interurban tracks are either 
of 60lb. or 70lb. section. The lengths employed are both 
S0ft. and 60ft. It is found that the 60ft. rails, while 
reducing the cost of maintenance so far as the joints are 
concerned, are more expensive due to creeping. The point 
is noted that all special work at crossings, and at places 
where transition is made from one type of rail to another, 
the special castings are cast-welded on to the rails, which 


greatly increased the life. A good part of the track is laid 
without ties on concrete foundations under each rail, 12in. 
deep and 18in. wide. These foundations are foonnected by 
stringers. A great feature in connection with the economic 
maintenance of these large lengths of track is that all the 
auxiliary plant required for repairs, or for dealing with the 
prompt construction of new track, is worked mechanically. 
For instance, the whole of the gravel required in ballasting 
is elevated on to the ballast trucks by electrically-driven 
elevators, thus avoiding large sums in unskilled labour. 
Institution of Junior Engineers.—On Thursday 
evening last week the members of this institution were 
afforded the opportunity for visiting the headquarters 
of the Electrical Engineers (R.E.) Corps of Volunteers, 
Regency-street, Westminster, and a large number availed 
themselves of it. The party was received by the com- 
manding officer (Major R. S. Erskine, M I.E.E.) and staff. 
A short description of the general work of the corps was 
first given. Their duties consisted principally of the 
running of searchlights at different positions round the 
coast. There were at present nine such stations equipped 
with apparatus for the use of the corps, and no member 
was considered efficient unless he had served a period of 
training at one of these stations. The corps had given a 
good account of themselves in the operations in South 
Africa, and Lord Roberts had stated that by their services 
in supplying light for the reconstruction during night-time 
of the damaged bridges, etc., before Pretoria he had been 
able to make his entry into that town some days earlier 
than would otherwise have been possible. Captain J. Н. S. 
Phillips explained the construction and working of the 
25-h.p. Hornsby-Aekroyd oil-engine which is used for 
driving the compound-wound dynamo, giving а current of 
80 volts and 200 amperes. This plant is the standard set 
installed at the stations for instructional purposes. One 
of the portable searchlight sets, which had done duty in 
South Africa, was connected up, and the special features 
of the mounting of the lamp and general equipment were 
indicated. An interesting object was a small lamp used 
by the Boers, fitted with a shutter, by means of which 
signalling by the Morse code could be carried out, but us 
it was only of small power its utility to any extent seemed 


open to question. 


Technical Education.—The issue of the London 
Technical Kducation Gazette for the months of September 
and October contains an interesting list of the various 
classes in the Metropolis, divided up into the subjects 
taught. This gives a good opportunity for anyone wishing 
to take up a given course of study to select the nearest 
institution. Another advantage of the system of classifi- 
cation is that it affords a good idea of what subjects are 
almost universally taught in the polytechnics, and what are 
neglected. For instance, while 22 institutions teach physics 
(including electricity, magnetism, sound, light, and heat), 
only 13 have classes in electrical engineering. It is worthy 
of note that out of these 13, all but three have workshops 
in which the students can obtain practical instruction. 
In the same way the mechanical engineering classes are held 
in 22 institutions, but of these 10 have no workshops. 
When, however, one comes to the applied sciences, in 
whieh specialisation is required, it is realised what great ` 
room there is for improvement. For instance, electrical 
metallurgy is only taught at the Northampton Institute, 
while electroplating and depositiug is only better provided 
for by there being three classes within the metropolitan area. 
Opticians, again, can only obtain practical instruction at 
the Northampton Institute, but theoretical information is 
given at the City and Guilds Finsbury College. While 
these classes on special subjects ought to be largely 
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extended, it is only right that they should be confined to 
those districts in which the workers in such special subjects 
are to be found. There are, however, in London engineer- 
ing centres which are lamentably deficient in this respect. 
The enterprise of the London County Couneil may be 
gauged from the fact that while some of our electrical 
subjects are insufficiently taught, there is one institute in 
which instruction in expert hair-dressing is imparted. 
Electrical Laboratories in America. Leaders of 
science are just now greatly exercised with regard to the 
question of the provision of electrical laboratories in the 
important engineering centres in the States. The Govern- 
ment also are pursuing the estimable policy of establishing 
State laboratories, which in the near future promise to 
prove of immense value to the electrical profession. One 
of the largest laboratories of electrical engineeriny now in 
course of erection in the States is the Augustus Lowell 
Laboratory in Boston, which is being erected in honour of 
the services which the late Augustus Lowell rendered to 


science. There are to be five important working 
parts of the new laboratory—i.r., the power-room and 
main laboratory, the smaller research - rooms, the 


standardising - room, the lecture - room, and, finally, the 
workshop. The building covers 40,000 square feet of 
land. In the power-room, which is naturally the heart 
of the laboratory, plant is to be installed giving an 
aggregate of 1,000 h.p. which will furnish current for 
light, power, and experimental purposes. The actual 
experimental work will be conducted with the aid 
of a number of small portable dynamos, which a 10-ton 
overhead crane, running from one end of the hall to the 
other, will carry backwards and forwards as required. An 
interesting feature of the amphitheatre, with a seating 
capacity for 300 students, is its connection with the adjoin- 
ing power-room and main laboratory by a system of double 
tracks, which run like a narrow-gauge railroad across the 
lecture platform. In place of trains running on these 


tracks there will be moving tables for the arrangement of 


appáratus used in illustrating the lectures. The standardis- 
ing-room, in accordance with its importance, is to have 
an equipment which, it is hoped, will at least equal the 
famous Reichsanstalt in Germany. The exterior simplicity 
of this latest addition to the laboratories of America is 
worthy of notice. It rests upon permanent foundations, 
yet is so simply constructed that, if required, it could be 
rebuilt without ineurring any serious waste of money. 
Tramway Employes.—Amongst the great variety 
of duties which fall to the lot of electrical engineers is 
the management of tramways, and more especially of 
tramway employés. This class of labour has, as a rule, to 
be specially trained after engagement, and the control of 
itis by no means easy. Usually in this country, as else- 
where, the punishment for infringement of rules is to lay 
off the employé, who loses time and hence wages. This 
system has its disadvantages, and falls more heavily, not 
on the offender, but on his family. In the issue of the 
Street Railway Journal for October there is a good descrip- 
tion of the merit system of controlling tramway employés 
as used on the Detroit United Railway. It consists in 
keeping а record of the behaviour of all conductors and 
drivers, and placing against their names marks every time 
they infringe regulations, have accidents, or otherwise 
misconduct themselves. Every three months, if a repri- 
mand has not been necessary, five marks are deducted from 
the total so arrived at. If, however, in spite of this the 
number of marks against an employé creeps up to 60, he is at 
once dismissed. The scheme is said to work uncommonly 
well, and the number of marks to be placed against a 
man’s name for any offence has been arrived at after 


careful consideration by the heads of departments. In 
this way the personal feeling of a local superintendent has 
no influence on the future of the employés under him. 
Another good point is that any time a mark is placed 
against the name of a man he is informed of the 
same and has an opportunity of bringing evidence in 
his favour. Special merit marks are awarded for cases 
of heroism or for good work done in cases of break- 
down, etc. The records obtained in this way are con- 
sidered when any chances of promotion to higher 
classes of work occur. We note, in passing, that it is 
the custom with this company to instruct the new con- 
ductors and the motormen on cars running on the normal 
service. After they have been instructed they run for 
60 days on trial, after which a medical examination has to 
be undergone at their own expense. It is said that only 
40 per cent. of applicants actually get into the service. 

The County Councils Tube Proposals.—After 
much deliberation during the past week, the Joint Com- 
mittee of the London County Council, appointed to 
consider at once the advisability of promoting a Bill next 
session on the subject of underground railways in London, 
have lighted on a fact which must have been patent to 
anyone who considered the matter from the first —i. e., it is 
impossible within the time limited by the Standing Orders 
for the Council to prepare a scheme and lodge it in Parlia- 
ment for promotion in the ensuing session. Thus, at the 
very outset of the report which the committee presented to 
the Council last Tuesday, they admit inability to give the 
locomotion problem in London that practical and immediate 
attention which the publie have a right to demand. "The 
only alternative open to the committee, therefore, was to 
try and persuade the Government to throw the whole 
matter over till 1904—a course of action which we sincerely 
hope will not meet with approval in the proper quarter. 
The proposal of the committee, in à word, is that a com- 
mission of enquiry shall be appointed to consider whether 
it is possible and desirable to formulate some general scheme 
of underground railway accommodation capable of serving 
the requirements of London as a whole, and by whom such 
general scheme can best be carried out. A deputation 
from the London County Council is to wait upon the 
President of the Board of Trade, and ask him to assist in 
obtaining the appointment of a commission to hold such 
enquiry. It need hardly be said that the adoption of this 
proposal would mean the “hanging-up” of the schemes to 
be brought forward next session by the companies, and a 
still further delay of over 12 months in the solution of the 
underground railway problem in London The committee 
contend that it would be detrimental to the interests 
of London if any Bill for the construction of a 
tube railway is proceeded with in Parliament until 
a full enquiry after the nature suggested by the 
committee is held; but we may point out that a 
very general and thorough investigation into the whole 
matter was made in 1901 by a Joint Committee of the 
two Houses of Parliament, who made a number of definite 
recommendations for the guidance of the Select Com- 
mittees, the soundness of which would, we think, hardly 
be questioned by the London County Council themselves. 
It is difficult, therefore, to find any legitimate exeuse for 
the policy proposed by the Council, but they are evidently 
bent on attaining their object if they possibly can, and 
have sympathetically decided to prepare a complete scheme 
of locomotion for London in order to be in a position to 
lay full information before the commission, should it be 
appointed. 

Aluminium Production at Niagara.—The Pitts- 
burg Reduction Company, which works the Hall process 
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of producing aluminium at Niagara, was the first plant to 
utilise the power derived from the Falls when in 1893 the 
Niagara Falle Power Company completed its pioneer power- 
house. Special inducements were offered the Reduction 
Company to take the direct current needed for the process 
from this source, and а private arrangement was come to 
between the two companies under which a certain price 
per horse-power hour was agreed upon. This is under- 
stood not to be over £3. 12s. per horse-power per 
year, and it is said to be the only case in which the 
power company have furnished current transformed to 
suit the customers’ purpose or at such a low figure. 
The average price now is more like £4 per horse-power 
per year for the alternating current at 2,250 volts, the 
purchasers putting in their own transformer machinery. 
In the October number of Electro-chemical Industry Mr. J. W 
Richards continues his able exposition of the electro- 
chemical industries of Niagara Falls, devoting considerable 
space to a description of the. process in operation at the 
works of the Reduction Company. The alternating current 
is first reduced in potential to 115 volts, and is then passed 
to rotary transformers, of which there are six. These 
transformers transform the alternating into direct current 
at 160 volts, and furnish two currents of approximately 
10,000 amperes. Each current passes through a line of 
reducing pots, being conducted on aluminium bars giving a 
carrying capacity of over 500 amperes per square inch 
of conductor. The voltage drop at each pot is a 
little over five volts, each pot absorbing about 65 h.p. 
The current passes into cach pot through carbon 
electrodes, 3in. in diameter by 18in. long, each carry- 
ing 250 amperes of current. It is found that this 
is about the maximum current which can be earried by 
the copper-rod connections without undue heating. About 
one-half the energy of the current is absorbed in the 
chemical work of decomposing alumina. The other half 
is converted into heat, and keeps the bath at the proper 
temperature and fluidity necessary for electrolysis—about 
850deg. to 900deg. C. The efficiency of recovery reckoned 
on the amperes used is between 80 and 90 per cent. The 
bath is the ordinary Hall bath, containing cryolite, to 
which is added aluminium fluoride as the solvent, and 
with alumina dissolved therein. The action of the current 
sets free aluminium and oxygen, the latter uniting with 
the carbon anodes to carbonic oxide. The aluminium 
obtained averages 0'1 per cent. iron, 0°3 per cent. silicon, 
with smaller amounts of copper, titanium, carbon, and 
sodium, but is guaranteed over 99 per cent. pure, averaging 
more nearly 99:5 per cent. The selling price of such metal 
is, in ton lots, 1s. 3d. per pound ; less pure metal is made from 
less pure alumina, and sold for use in casting iron and steel 
at 1s. 2d. per pound. The company now has two plants in 
operation, the one using 4,000 h.p. and the other 6,500 h.p. 
This latter takes current from the Hydraulic Power and 
Manufacturing Company. 


Electrical Distribution in Paris.—In the last issue 
of L'Industrie Electrique Mr. F. Laffargue gives a good 
résumé of the present equipment of the various electric 
lighting undertakings in Paris. The information is in 
tabular form, and is exceedingly convenient for reference. 
It does not, however, give quite that class of information 
which the electrical engineers of this country expect to 
find about undertakings which have been at work for 
years—in other words, while the plant is described in full, 
the financial outeome of a year's working is not given, 
nor are the output and cost of supply. The reason for 
this evidently is that the period for which the present 
eompanies have the right to supply is drawing to a close, 
and any such figures would be apt to prejudice the negotia- 


tions which are shortly to be undertaken between the 
companiesand the Paris authorities. The author'sconelusions 
as to the general changes made since our contemporary last 
published similar tables are as follows: All the companies 
have practically resolved to erect works outside Paris, from 
which electrical energy will be transmitted into the city 
and there distributed by means of sub-stations. À number 
of the companies have already got their suburban works 
in operation. It is also noted that in almost all the stations 
and sub-stations belting is now not used as a means of 
connecting up engines and generators. Instead, as is usual 
in this country, the dynamos are directly connected on to 
the engines. The author adds that the underground cables 
of Paris continue to give good results as а rule. Some of 
the systems are excellent, but others, on the other hand, 
are bad, and only provide exceedingly low insulation. It 
is found that these faults in insulation are often not due to 
the underground cables, properly speaking. Thus, if a 
eable has a fault, external damage due to pickaxes in 
repairing the publie streets or to inundations of the соп. 
duits by storm water are often the reasons, while the com- 
panies localise and remove the faults as quickly as possible. 
At the same time, considerable trouble is caused by the 
bad work done on some of the consumers’ premises We 
gather that fittings for both gas and electricity are still 
used in cases, and this is a common cause of low insulation. 
It is only fair to say, however, that remarkably good work 
is done in other instances. Since the last table of equip- 
ment of these electric lighting undertakings was issued 
the Compagnie Continental Edison has opened its new 
works at St. Denis, where 4,400 kw. of plant have been 
installed. The article states that the energy is transmitted 
to Paris by continuous cnrrent with three wires at 22,200 
volts, but this, we think, is a misprint. The works at St. 
Ouen of another company have also been considerably 
increased. Two-phase alternators are employed for the 
transmission at high voltages of energy to several other 
stations and substations in Paris. In connection with 
these the Hutin and Leblanc transforming rectifiers 
are used to transform the two-phase currents into 
continuous for distribution. А third company has 
opened a three-phase station at Asnieres, which we 
have described recently in our columns. But what is 
more interesting than a full statement of progress is 
the information that the applications of electrical energy 
in Paris have not progressed as they should. This is due 
to the high price charged for electrical energy, which 
makes it prohibitive in numerous cases. These prices are 
not likely to be reduced until the Municipal Council has 
come to a definite conclusion as to the renewal of the con- 
cessions. The companies as a whole supplied at the end of 
1900 13,900 arc lamps, and just over a million incan- 
descent lamps. It is rather in the application of electricity 
for motive power that further development is retarded by 
the uncertainty of the policy of the Council. We gather, 
however, that electric lifts have proved themselves in 
Paris, even at the present high price of electricity, more 
economical than any of their competitors. The author of 
the article before us gives the following figures as to the 
actual cost for power of a complete journey up and down 
a six-storey building with the different types of lifts men- 
tioned: hydraulic lift, 1:584. ; compressed-air lift, from 
0:454. to 0:29d. ; while with the electric lift the cost is 
only 0 24d. This last figure is worked out on the assump- 


tion that the electrical energy ıs paid for at the rate of 
nearly 6d. per Board of Trade unit. One naturally con- 
cludes this rate of charge is not unusual for power, and it 
can then be realised that even with the London companies 
we are much better off in this country, where 24d. per unit 
for power is not considered low. 
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connected expressed as the equivalent in 8 c.p. was 73,950, 
LEEDS ETER TAICE ESEE: and the miis sold were 1,199,566. The progress made 


since the undertakin ng was transferred is shown y the fact 
The progress of the electric supply undertaking in Leeds | that for the year ending March 25, 1902, the lamp connec- 
has been eminently satisfactory from the date when the | tions had gone up to 178,422, and the units sold to 
supply was first given in May, 1893. The increase in units | 3,055,165. Before the undertaking was transferred the 


0 е уе . 
Е MB t Lol tom 
E Ege 


2 


any E. BT. TO PLUME но 
еў O/SCMARCE TO Ri ds ira dm x wu эз 
* n 5и 
a | $ 
uU i A Le T 
— — — та 17 E 
opm И 
кчы Da s) mui LL 38 
o 
I 
1 
r4 
m 
< 


BOILER HOUSE 


Доош эзммоо Wwaus 


i e 
= тЫ Sire Ete ыша шш = 
FF esse p 
— аи RE RR DPI — 


9 IS 
me ind mm P. 
— 


AANWIHDE 


1woo | 


< и 
JE i 
813 
np 
z ^H 
f 5 2: 
E EE г naso 
TES 1 
\ n 
\ > 
\ : e nne LL or om 
CB E 


— — — 


ENCINE HOUSE 


$3NION3 сч 0002 


1 
| » 
| 2 
2 
» 
X 
m 
- 
» 
2 
X 
|» 
2) 
о 
К: 
E — 
8 C EXCITER SWITCHBOAROS / 
| 
| | | ИШИ 
5 SWITCHROOM EXCITER CO! TROLLER 
DYNAMO TABLE 
2 чыт le 
| F 
Q z circuits ШШ 
. 0 | || 18 MAIN SWITCHBOARD FOR 
49 If aA m 
HPN M H о 2 3 SETS & 30CIRCUITS 
HT EE 
7 


—:. .. — 9 


Fra. 1.—Plan of the Leeds Electricity Works. 


sold per annum has been regular, and, what is equally satis- | price charged for lighting was from 5d. to 6d. per unit with 
factory to all but advocates of private enterprise against | ; discounts, and for power 3d. per unit, less 5 per cent. 
municipal trading, the price charged per unit has always | At the present time the consumers in Leeds get their 
been on the decrease. The Leeds supply was commenced | olectrical energy for lighting at 4d. per unit, less 5 per 
by the Yorkshire House-to-House Electricity Company in cent. for prompt payment, while those using electricity for 
1893, but the undertakin ng was transferred to the Corpora- power are charged at rates varying from 1jd. to 2d. per 
tion in October, 1898. For that year the number of lampe unit, with the same discount. 
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The undertaking is under the control of Mr. Н. Dickin- ; have been carried out without in any way interfering with 
son, the Corporation’s electrical engineer, and he has been | the regularity of the supply, while at the same time large 
quick to see the advantages of a good motor load, and to | extensions of work have been found necessary. These 


so frame his regulations and charges as to obtain the same. 
Not only have the works had to be enlarged in conse- 
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quence, but Mr. Dickinson, realising the limitations of a 
single-phase alternate-current supply, has changed over to 
a certain extent to the two-phase system. To this end a 
certain number of the old alternators have been rewound 
for the two-phase system, and have also been provided 
with new field-magnet systems in order to decrease the 
frequency of supply from 83 to 50. These alterations 


extensions we propose to describe in the following article 
have been erected on a site 290ft. by 180ft. adjoining thé 
river. This site, belonging to the Corporation, was avail- 
able when the need arose, and is now practically covered 
with buildings. The architectural design of these was 
eutrusted to Mr. Chas. France, of Bradford, while the 
whole of the engineering and electrical work was designed 
by Mr. Dickinson. It will be seen from the illustrations 
(Figs. 1 and 2) that these buildings have been designed to 
contain ein plant than has been installed in Шеш as 
yet. The following particulars of these buildings will be 
of interest. 

The engine house is 220ft. long by 65ft. in width by 
55ft. high from floor line to crane rail, and 44ft. from floor 
line to the underside of the roof binders. The switch- 
room is 170ft. long by 28ft. wide by 16%. high, and is 
built with a view of accommodating step-up transformers 
for feeding the outlying districts of the city at extra high 
pressure i it should be necessary later on. Underneath 
the switehroom is a cable cellar leading to the subway 
running from the works to Queen-street. This extends 
the whole length of the switchroom, and forms а ready 
means of bringing the cables from the dynamos to the 
switehboard, and taking the circuits away to the different 
parts of the town. Över the switchroom is the stores, 
running the full length of the switchroom. The boiler- 
house is 251ft. long by 82ft. wide by 24ft./in height from 
the floor line to the underside of the coal stores. In the 
middle of the boiler-house is placed the chimney, which is 
12ft. 6in. square, inside dimensions, and 210ft. high. Over 
the boiler-house is placed a coal store, which is capable of 
holding 4,000 tons of coal—estimated to be а month's 
consumption. | | 

The boiler-house is arranged to hold 24 water-:ube 
boilers, with 4,300 square feet of heating surface each. At 
the present time there are installed eight Babcock and 
Wileox water-tube boilers, fitted with superheaters and 
purifiers. The tubes are arranged in 17 sections, with 12 
best solid-drawn steel tubes to each section. The boilers 
are fitted with Meldrum’s coking stoker, and forced 
draught. They are arranged to be placed 12 on one side 
of the boiler-house and 12 on the other, with а space of 
26ft. between the fronts of the boilers. Immediately above 
the boiler-house is the coal store, where the coal is stored, 
and from which it gravitates by means of inclined shoots 
into the mechanical stokers. There are two shoots to 
each stoker. The coal, after being placed in the over- 
bead bunker, thus gravitates automatically through the 
coal shoots into the hopper of the mechanical stoker, 
and it is then passed through the fires mechanically by 
means of the moving bars, etc., in the stoker, and when 
burnt the clinker is thrown off the end of the bars on to 
an inclined shoot and the ashes are removed into a cellar 
under the boiler-house floor, where provision is made for 
slacking them, and they are taken away by means of an 
ash conveyor and stored in an overhead bin at the north 
end of the boiler-house until they are removed from the 
worke, An economiser is placed over the boilers between 
the coal store and the western wall of the engine-house. 
This economiser is made by Messrs. E. Green and Son, 
Limited, Wakefield, and consists of 960 tubes of their 
standard make. Special provision, however, is made to 
provide for expansion and contraction in this long lenyth. 
Provision is also made in this boiler-house for three other 
economisers of the same size—one economiser to each set of 
six boilers. There із only one chimney placed in the centre 
at the eastern side of the boiler-house, the boilers from the 
west side of the boiler-house being connected to the chimney 
by means of an overhead flue. The line shafting for 
driving the mechanical stokers and the conveying plan 
all driven by means of two-phase motors. 

The pump-house is situated at the south end of the 
boiler-house, and is fitted with two feed tanks, and is 
capable of holding seven Weir pumps, which would feed 
the whole 24 boilers. At present there are provided two 
pumps with a capacity of 4,000 gallons per hour each, and 
one with a capacity of 8,000 gallons yer bour. There are 
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also installed two Worthington pumps, one with a capacity | with a grab to enable the coal to be handled as 
of 12,500 gallons per hour and the other 25,000 gallons per | quickly as possible. Immediately under the crane rails 
hour. These pumps are used for drawing the water from | is placed a plate conveyor which runs under the whole 
the river and passing it through a battery of Hawksley, | length of the elevated structure for the crane. The plate 


fe’ Г 
' 


5 z a 


E GL jm TR 


Xe -—* — 
— а f oti o Meu Gee ame weet — — И" TIN . —„ — — — 


Fic. 5. — The New Extensions of the Electricity Works at Leeds, from a view taken from the river. 


Wild, and Co.'s filters, and then discharging the water into | conveyor is 3ft. wide, and fitted immediately above the 
the overhead storage tank. plate conveyor are sheet-iron sides placed ou an angle to 

The coal-conveying plant, not yet erected, is supplied by | direct the coal when discharged from the grab direct on to 
the New Conveyor Company, and consists of elevators and. | the conveyor. The coal is then taken to a hopper imme- 
conveyors for the coal and ash conveying plant for the ! diately outside the boiler-house entrance, and is there 
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Fie. 4. — View of the Electric Construction Company's 1,500-kw Two-Phase Alternators at Leeds, Coupled to Belliss and to Maclaren Engines. 


ashes. The coal is brought down to the works in the | elevated by means of two conveyors to the coal stores and 
Corporation's own boats, and discharged by means of a | is transmitted through the coal stores on three push-plate 
crane made Ly Mr. Thomas Smith, of Rodley. This | conveyors, one in the middle, and one on either side of the 
crane is mounted on an elevated structure 15ft. above | bunkers. The coal can thus be discharged at any point in 
the wharf level, and is capable of travelling over а | the stores as required. The plant can deal with 40 tons 
distance of about 60ft. on this structure. It is fitted | of coal per hour. From the stores the coal gravitates 
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‘down the inclined shoots to the mechanical stokers as | 38ft. by 18ft. 6in. The governor is of Messrs. McLaren’s 
explained above. The ash conveyor is of the plate con- | patent automatic expansion type. The dimensions of the 
veyor type, and carries all the ashes to the north end of | Belliss engine are as follows: high-pressure cylinder, 22}in. 
The boiler-house. The ashes are then discharged into a diameter; intermediate cylinder, 35in. diameter; low-pres- 
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bucket elevator, and are carried up and discharged into an 
overhead ashbin, from which they are released and dis- 
charged into carts by means of opening a shoot at the 
bottom of the bunker. 

The plant installed in the engine-room consists of one 
McLaren engine and one Belliss engine (Fig. 4), both 
coupled to alternators made by the Electric Construction 
Company. The normal output of each of the engines is 
2,400 h.p., and the normal capacity of the dynamos is 
1,500 kw. each. The engines are of the triple-expansion 
enclosed type with forced lubrication. The dimensions of 
the McLaren engine are as follows: high-pressure cylinder, 
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Fte. 6.—Transformers of the E. C. C. type as used at Leeds. 


271in. diameter; intermediate, 30jin. diameter; low- 
pressure, 644in.; stroke, 24in.; speed, 200 revolutions per 
minute. The valves in this engine are trick ported 
slide valves, balanced horizontally and vertically. The 
floor space occupied is 24ft. by 9ft. by 20ft. high, and the 
space occupied by the whole plant, engine and alternator, is 


Fic. 5.—View of the Cable Subway lea 
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ling from the Works to Queen Street. E 

sure cylinder, 55in. diameter; stroke, 2ft. 6in.; speed, 
200 revolutions per minute. The valves are piston, and 
the governor is of the throttle type. The floor space 
occupied is 25ft. 3in. by 8ft. by 22ft. high, and the space 
occupied by the whole plant, engine and alternator, is 
58ft. by 18ft. біп. 

The dynamos are made to supply two-phase energy at 
50 periods per second, and generate 2,000 volts on each 
phase. The armature is stationary and the field magnets 
revolve. The alternator shaft is bolted up direct to the 
engine coupling, and runs, therefore, at 200 revolutions per 
minute. The diameter over the field паи ів 13ft. 6in., 
and the weight of the magnets and wheel and shaft is 
28 tons. The 30 magnet poles are bolted to a cast-steel ring 
which fits over a cast-steel spider. The armature winding 
is of the usual Electric Construction Company’s slot type. 
The maximum output of each alternator is 1,750 kilovolt- 
amperes at 2,200 volts on a load having a power factor 
of 8. The flywheel effect is such as to reduce the fluctua- 
tion in velocity during a revolution to less than one- 
twentieth of 1 per cent. from the mean velocity, and the 
parallelling force is so great that the synchronising current 
is hardly perceptible. The guaranteed commercial efficiency 
is 95 per cent. at half load, while close regulation of voltage 
being so essential with two-phase machines required to 
work on £ combined motor and lighting load, the specifica- 
tion calls for а maximum drop in voltage from no load to 
full non-inductive load of 4 per cent., and of 12 per cent. 
on a load having a power factor of 8. It is further 
guaranteed by the contractor that when one phase is 
carrying full non-inductive load, the other being on open 
eireuit, the difference in the voltages of the two phases 
will not exceed 3! per cent. The makers have no doubt 
that the machines will give even better results than 
the specification calls for, as their 700-kw. two-phase 
machines working in the same station, when officially 
tested by Mr. Robert Hammond for the Corporation, 
showed a drop of less than 3 per cent. and a voltage 
difference of 2} per cent., one phase loaded and the other 
on open circuit. The exciter for each machine is mounted 
on the alternator shaft, and is of 8 kw. capacity. 

In the cellar below the engines аге pae two surface- 
condensing plants, made by Messrs. Cole, Marchent, and 
Morley, one condenser for each engine, in connection with 
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which are two centrifugal pnmps made by Messrs. Belliss | travelling crane, supplied by Messrs. J. Booth and Brothers, 
and Morcom, Limited. The condensers have 3,400 square | Limited, of Rodley, is equipped with а two-phase motor. 


feet of heating surface each, and the number of tubes in 


The switchboard was made by Меввге. Ferranti Limited, 


each condenser is 2,245 of in. internal bore, and 7ft. 9in. | and consists of six sets of their two-phase oil-break switches 
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Ето. 7.—The Westinghouse Magnetic Truck Brake. 


in length. The steam, feed, exhaust, suction, and air-pump 
discharge pipes, oil-filters, etc., were supplied by Messrs. 
John Spencer, Limited, of Wednesbury. The steam-pipes 
are lap-welded steel, with flanges welded on. The exhaust 
pipes are wrought iron, riveted, and the remainder of the 
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Fic. 8. — View of the Westinghouse Magnetic Truck Brake attached to a Leeds Tramcar. 


pipes are cast iron. In the exhaust pipe, between the 
engine and its condenser, is placed a Holden and Brooke's 
oil separator for extracting the oil from the exhaust steam 
before it passes into the condenser, and the discharge water 
from the air-pump for the condensers is passed into the 
feed tanks placed in the pump-house. The 30-ton overhead 


on the dynamo board, with necessary 'bus bars, synchronis- 
ing apparatus, ete., and 30 cireuit panels of the ordinary 
spring-break type. The apparatus is mounted on a glazed 
brick wall, the dynamo board being on one side and the 
circuit board on the other side of the wall. The exciter 
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regulators are placed on a separate table away from the 
board, with the instruments in the exciting circuit placed 
on а small board at the back of the controlling table. The 
new board is coupled up to the existing switchboards by 
three sets of feeders. The cable cellar, running under the 
floor of the switchroom, is so arranged that the cables 
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leaving the board are carried down direct on to shelves 
supported on brackets carried on iron pillars, and the 
cables then pass away into the cable subway, which runs 
as far as Queen-street, a distance of 550 yards (Fig. 5). 
By this means it is possible to get at any cable easily 
and at апу time, as there is a space of 2ft. біп. between 
each tier of shelves through which the attendant can walk. 
The subway proper is 11ft. wide by 7ft. high, with a line 
of pillars supporting the girders in the roof. The brackets 
in this subway are fastened into each of the side walls, 
forming a line of shelves on each side, and there are also 
brackets placed on the беп{ге columns, one tier of brackets 
on each side of each pier, thus leaving a walk of 2ft. 6in. 
on either side between the wall brackets and the pier 
brackets. The subway is capable of holding 200 cables. 
Outlets are provided at each street crossing for the exit of 
cables. The whole of the subway is enclosed in waterproof 
course. 

The Electric Construction Company have also supplied 
a number of sub-station equipments with transformers. 
The output of each sub-station transformer (Fig. 6) is 
60 kw., the primary current being supplied at 2,000 volts, 
50 periods ; the secondaries are wound to give either 
205 or 410 volts. These transformers are of the Electric 
Construction Company's patented type, the special feature 
being the use of circular stampings, having only one joint, 
thus giving the lowest possible magnetic resistance for a 
given coil area. The split-ring stampings are sprung over 
the coils after they have been put together. The tests 
show an open circuit loss of 460 watts, and a guarantee ie 
given that the magnetising watts will not increase after 
the transformers are put to work, the drop in voltage from 
no load to full non-inductive load being just 1 per cent., 
while on a load having a power factor of ·75 the drop is still 
under 2 per cent. | 

We have to thank Mr. Dickinson for the matter from 
which this article is prepared and illustrated. 


Magnetic Track-Brake on the Leeds Tramways. 


While discussing the Leeds electricity works our atten- 
tion was called to this new type of track-brake being used 
on the Leeds tramways. This is of the Newell type 
manufactured by the British Westinghouse Company at 
their Trafford Park works. That the brakes used on 
many tramcars are ineffective in emergency is proved by 
the accidents which have happened, and even when these 
aecidents have primarily been due to incompetent driving 
the brake equipments have not always been free from 
blame. With the heavy cars now generally used, hand 
brakes are bound to go out of favour, and wer 
brakes will be ado ted for ordinary use. ower 
brakes may be divided under the headings of pneumatic 
and electric brakes. The pneumatic brake has great 
advantages. Its reliability is evinced by the fact that it 
is universal for railway use. Its force of application can 
be regulated to a nicety, and it has the advantage over the 
electric brake that when it is being applied the motors are 
at rest, and so have a chance to cool off; whereas when 
electric brakes are fitted they are in use as motors or 
generators practically all the time. But the difficult 
1з the provision of the supply of compressed air. 1 
a cheaper and more simple method of pumping the 
air could be discovered there is no doubt that these 
brakes would soon become very popular, but at present 
the first cost and upkeep expenses are prohibitive, and so 
the pneumatic brake must be put on one side. The electric 
brake has at the outset one particular advantage attained 
by no other equipment. It is well known that the coeff- 
cient of friction between the wheels and rails increases 
with the speed of the car, so that the brakes may be applied 
with much greater force at high speeds than at low, without 
causing the wheels to skid. As the current furnished by 
the motors as generators is proportional to the speed of the 
ear, it follows that the brake-shoe pressure is automatically 
adjusted to decrease with the speed of the car, and skidding 
becomes ee as the moment it commences the current 
stops, and the brake pressure is decreased, so that the wheels 
start revolving again at once. 


The type of brake which the above company have intro- 
duced is the Westinghouse magnetic brake. A double 
track shoe of peculiar construction (Fig. 7) is strongly 
magnetised by a current from the motors, acting as 
generators, and so is attracted to and grips the rail with 
great force. Sundry castings and forgings connect the 
track shoes to shoes of the ordinary type acting on the 
wheels, and transmit the downward pull and resultant drag 
into lateral pressure upon the wheels. Being electrically 
operated, the four brake sets of a double-truck car can 
be easily operated in unison, thus escaping the disadvan- 
tages of the ordinary slipper brake. The retardation of 
the car is thus effected in four distinct ways, only two of 
which are utilised by any other electric brake : firstly, there 
is the braking effect upon the axles due to the loading of 
the motors as generators—tbis is common to all electric 
brakes; secondly, the retardation produced by the track 
brake ; thirdly, the maximum braking effect on the wheels ; 
and fourthly, а noticeable increase in the pressure of the 
wheels on the track due to the downward pull of the 
magnets —this feature is entirely unique. When an ordinary 
track-brake is strongly applied it takes a considerable 
portion of the weight of the car, so that the weight on 
the wheels is considerably lessened, and if the hand 
brake is applied they will skid on the least provoca- 
tion; with the magnetic brake the exact converse 
of this is true. Another advantage is that the . 
pressure on the wheels automatically adapts itself to 
the condition of the rail surface: if dry and sandy, 
the drag of the track shoes and the consequent lateral 
thrust upon the wheels is very great; if wet and greasy, 
it is considerably less. It is well known that when 
a car in motion is being rapidly stopped, the forward 
wheels of the truck carry rather more than their share of 
the weight, and so by an ingenious mechanical arrange- 
ment slightly greater brake pressure is diris to the front 
than the rear wheel of the truck, in whichever direction 
the car is going. No separate handle, wheel, or lever is 
required for the application or release of this brake, 
which is operated from the main controller handle, 
a continuation of the motion of which beyond the 
“off” position applies the brake. Suitable steps are 
arranged in the controller so that the brake may be applied 
with moderate force for ordinary stops, and with equal 
ease the maximum power may be used in emergency. The 
experience of Westinghouse Company’s engineers in brake 
work is quite unequalled, and the patentee, Mr. F. C. 
Newell, has been fortunate in having their assistance in 
the detailed design and construction of this remarkable 
device. Besides the Leeds Corporation, the Glasgow Cor- 
poration, after exhaustive trials of several systems, are 
fitting 100 of their cars with this brake. 


THE PACIFIC CABLE. 


The last link of the all-British Pacific cable was com- 
pleted at 3 a.m. (Greenwich time) on Friday last, Oct. 31. 
The connection at Suva, Fiji, of the last section of this 
cable enabled direct communication to take place between 
British Columbia and Australia and New Zealand, and 
saved 10,000 miles in route as compared with the 
previously existing telegraphic connections between these 
countries. The completion of this Pacific cable is a matter 
for congratulation to all concerned, and especially to Mr. 
Joseph Chamberlain, as the Colonial Secretary under whose 
régime the work has been organised and completed. The 
history of the various attempts which have been made 
to form a company for the laying of a Pacific cable, 
or to organise joint action by the various Governments 
interested, extends back to 1874. The difficulties to 
be overcome from an engineering point of view were many, 
owing to the great distances involved, but the greatest 
difficulties lay in overcoming the well-equipped opposition 
of the cable companies which control the alternative routes 
of communication to our colonies. For instance, at a 
Colonial conference in 1887, the chairman of the Eastern 
Company declared that the coral in the Pacific would 
render the life of a cable exceedingly short, and another 
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interested advocate of the cable companies confidently pre- 
dicted that the depth in the Pacific approached 12,000 
fathoms. Asa result, the delegates of the Colonial con- 
ference of that date agreed tbat while the cable was 
urgently needed by the Empire, a complete and exhaustive 
survey should be undertaken to prove the practicability of 
laying а cable over the route suggested. After consider- 
able pressure had been brought on the Government, 
these survevs were commenced, and proved that the 
depth in no сазе exceeded 3,200 fathoms, while the 
average depth was more nearly 2,700 fathoms. An 
interesting range of submerged mountains was found 


mission in January, 1897, but was not made public. The 
cable companies that year offered to lay an all-British 
cable to Australia «i the Cape for an annual subsidy of 
£25,000 for 20 years. The preference of the Admiralty 
for the suggested route, which would have touched 
at Gibraltar, Sierra Leone, Ascension, St Helena, 
Cape Town, Durban, Mauritius, Rodriguez, and Cocos 
Island, led to the further banging up of the Pacific scheme. 
In 1898 the various Governments interested came to an 
agreement as to the proportions in which they would bear 
the cost of the work. Queensland, New South Wales, 
Victoria, and New Zealand each agreed to divide one-ninth 
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in the course of this survey, rising out of the sea bottom 
between Australia and Norfolk Island These wore found 
to be quite 12,000ft. bigh, and to have such precipitous 
sides as would have rendered the laying of a cable over 
them impracticable. A detour had accordingly to be made 
to avoid these peaks, which were christened the Britannia 
Mountains. Tenders were invited for the laying of the 
cable in 1894, but the first real step towards the completion 
of a scheme was made by the appointment in 1895 by Mr. 
Chamberlain of a Pacific Cable Commission. This com- 
mission commenced to sit in June, 1896, and heard expert 
evidence from representatives of the large cable-making 
firms of this country. А report was made Бу this com 
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Fic, 1.- Map of the Pacific, showing the all-British Cable by а full line and the American Cable by a dotted line. 
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of the whole, Canada and England to provide the rest. 
The commissioners’ report was then issued, and was found 
to advocate the route on which the cable had actually been 
laid. Again trouble arose over the question of the pro- 
portion in which annual deficits were to be borne. The 
English Government was this time to blame, but after a 
further conference all matters were settled. Great Britain 
agreed to bear five-eighteenths of the cost of construction 
and maintenance, while British Columbia offered to find 
two eighteenths in addition to five-eighteenths provided by 
Canada. А permanent board of control was then formed 
of the following eight gentlemen representing the various 
countries indicated: Sir Spencer Walpole (chairman), Mr. 
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G. E. Y. Gleadowe, and Mr. Hepworth Mercer for the 
Imperial Government; Lord Strathcona and Mr. Alexander 
id for Canada; while New South Wales was represented 
by the Hon. Henry Copeland, Victoria and Queensland by 
Lieut.-General Sir Andrew Clarke, and New Zealand by 
the Hon. W. Pember Reeves. The Board appointed Mr. 
C. Н. Reynolds, late director-general of telegraphs in 
Indis, as their general manager. Previous to the appoint- 
ment of the Board, however, the Colonial Office announced 
that the tender of the Telegraph Construction and Mainten- 
ance Company had been accepted for the cable, the price 
being £1,795,000. Through the courtesy of this company 
we are able to give the accompanying map of the route and 
also the sections of shore end and deep-sea cable employed. 


Section of the Shore End of the Pacific Cable. 


These sections indicate the general construction of the 
cable, but not its actual dimensions. The lengths of the 
various sections are as follows : 


Length of h 

eable in knots. of route. 

Brisbane to Norfolk Island ..................... + ... 885 778 
Doubtless Bay (New Zealand) to Norfolk Island 519. 481 
Norfolk Island to Fiji .............. ....... eese 981 ..... 885 
Fiji to Fanning Island ................................. 2,045 ...... 1,906 
Fanning Island to Vancouver ........................ 5,458 ...... 5,221 
l!!! ³ĩðV³ĩ 8 1,856 7,259 


From this it will be seen that about 7:8 per cent. of slack 
was used on the average when laying the cable. 

The longest single: langth of submarine cable previously 
laid was that from Cape Cod to Brest, owned by the 
French Cable Company ; the length of this is 3,173 knots, 
so that it is only 285 knots shorter than the length from 
Fanning Island to Vancouver. The consulting engineers 
for the work have been Messrs Clark, Ford, and Taylor, 
who have been so intimately connected with submarine 


Deep-Sea Cable. 


cable work from its earliest days. The satisfaction derived 
from the completion of this cable, from an engineering 
point of view, is great. Commercial interests, however, 
would be better pleased if they knew that the cable was to 
be worked independently of the companies which bave, 
from the commencement, opposed its construction. It is 
not enough that the cable from its all-British character 
should be of supreme value in time of war: we require it 
to be worked to its utmost limit to improve the Imperial 
trade in times of peace. 

On the same map we show by dotted lines the route of 
the American Pacific cable. The contracts for the laying 
of this are in the hands of English firms. Thus the 
length from San Francisco to Honolulu is being laid by 
the India Rubber, Gutta Percha, and Telegraph Works 
Company, of Silvertown, The other sections of this cable 


to connect up to the Philippines are to be laid next year 
by the Telegraph Construction and Maintenance Company. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


551. How can you connect up а three-phase machine as a single-phase 
machine, and what is the ratio of the powers you can get from it 
in the two cases ?—J. C. К. 
532. How would you determine the amount of steam used by an 
injector ?—C. M. | 


ANSWERS. 


Question No. 525.— The accompanying diagrams were taken from a 
horizontal non-condensing engine cylinder, 3ft. stroke and 16in. 
diameter. The boiler pressure is 50lb. per square inch, the 
indicator spring used ү, and number of revolutions per minute 
70. The coal consumption is naturally high, working out to 
about 20lb. per indicated horse-power per hour. The slide valve 
is a simple D type, and the governors, which are driven by 
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bevel gearing from the crankshaft, actuate an ordinary double- 
beat valve inserted in the steam main. State defects and possible 
remedies for same. 

Best Answer to No. 525 (awarded 108.).— This is an 
uncommon diagram, and one rather difficult to interpret 
correctly, and at the best one can only indicate the lines 
upon which possible remedies may be found. To do this 
the diagram must be compared with a practically perfect 
diagram, and its defects noted. The diagram bas been 
reproduced approximately correctly in Fig. 1, and a 
practically perfect diagram is shown in Fig. 2, with the 
nomenclature adopted here for the various parts of the 
curve, and each curve has been divided into 10 parts to 
facilitate comparison. It is at once seen that at the back 
end the following defects are present in Fig. 1: The steam 
line is not level, but shows excessive wire-drawing. Cut-off 
appears to occur at about three-tenths of the stroke, 
The expansion line is bad; instead of being part of a 
hyperbolic curve, it is composed of two almost straight 
lines, A B, B C, of different slopes This is the part of 
the diagram the causes of whose defects are most difficult 
to define. Release occurs at C, the end of the stroke, 
instead of at a point about one-tenth or one-twelveth from 
the end. The exhaust seems free, the slight rise in the 
back pressure being negligible. Compression begins too 
early. It commences at about the third division instead 
of about the first. The admission line is bad, which indi- 
cates too great a lead on the steam-port, whereby the 
initial pressure is almost attained before the piston has 
reached the end of its stroke, and in consequence the little 
hook is formed. At the crank end similar defects are 
observable, except that the cut-off and release are earlier, 
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whilst compression is later. The waviness of the Kp Bere 
generally is probably due to the stickiness or other short- 
comingsof the indicator. Thusthe deviations from the model 
diagram are fairly easily discerned, but their causes and 
remedies are not so apparent. There is, however, one point 


which seems fairly clear. It will be noticed that the deviations 
are not the same at both ends. At the back end the cut-off 
and release were characterised as “late,” and the com- 
pression as “ early," whilst the characteristics of the crank 
end were the opposite. This seems to indicate that the 
The suggestion is 


value is wrongly set on its spindle. 
that it be moved backwards on its spindle a distance equal 


to about one-eighth of its stroke ; but if a paper rubbing of 
the valve face and ports be taken, and the position of the 
valve at the beginning and end of its stroke be noted, the 


displacement can be very quickly and easily detected. 


The correction of the setting of the value will probably 
also correct the inequalities in the initial pressure ; in fact, 
во far as the points of cut-off, release, and compression are 
concerned, they should then be similar at both ends, and 


their periods should accord more with the diagram of 
Fig. 2, but the mis-shapement of the expansion line is due 


to other causes, and requires other remedies. In Fig. 1 
there are three theoretical curves plotted out with a 
view of showing more clearly how the expansion 
line differs from the theoretical, and to obtain, if 


possible, some clue to the causes of the variations. 


The curve D C, which almost coincides with that 
part, B C, of the expansion line is the theoretical curve 
which would be obtained if the initial pressure were 
maintained to the point of cut-off D, and there had been 
clearances equal to about one-sixth the capacity of the 
cylinder. The curve E F is the theoretical curve obtained 
assuming that the cut-off pressure had been equal to the 
mean pressure between the pointe of admission and cut-off, 


LINE 


Ек. 2. 


and clearances had again been equivalent to one-sixth the 
capacity of the ine The curve E G is the theoretical 
curve obtained assuming the same cut-off pressure as for 
E F, but allowing nothing for clearances. It is seen 
incidentally that the effect of clearance is to raise the 
expansion line above the normal. Neither of these three 
curves fits the diagram. The curve D C fits the lower end 
of the expansion line, but that is an expansion line of а 
cut-off pressure much higher than is shown in the diagram ; 
whilst the other two curves show that with an assumed 
average pressure at cut-off, which is higher than that in 
the diagram, the normal expansion line would fall below 
the atmospheric line, so that for at least one-fifth of the 
stroke the engine would not develop sufficient power to 
move its piston forward. This seems to indicate that with 
auch a low initial pressure the ratio of expansion adopted 


is too great. If the initial pressure cannot be raised, then 
steam should be cut off later. 

From these considerations it is apparent that the 
expansion line of the diagram does not agree with any 
regular curve. Hence the only conclusion is that some- 
thing is occurring inside the cylinder to elevate that line 
as soon as steam is cut off. There are at least three things 
possible—viz. (1) large initial condensation with re-evapora- 
tion as soon as expansion begins ; (2) excessive clearances ; 
(3) leaky valves. It may be due to any one of these or a 
combination of them. The last can easily be detected by 
removing the cylinder cover when the engine is on ite 
dead centre, or when steam is supposed to be cut off from, 
вау, the back end. ‘Ihe clearances in cylinder and steam 
ports can be obtained by measurement. The condensation 
or wetness of the steam can be roughly gauged by opening 
the drain cocks If condensation be great, it may be 
counteracted to some extent by putting а steam-jacket on 
the cylinder. Clearances may be reduced by shortening 
the e to the steam-ports, or the over-all length of the 
cylinder. In the latter clearance may be almost altogether 
dispensed with if the lead on the steam-port be made large. 
Leaky valves can, of course, probably be remedied by 
refacing them or replacing with a new set. 

One other point to be noticed is the great loss of pres- 
sure between the boiler and cylinder. e initial pressure 
in the cylinder seems to be only about 271Ь., showing а 
loss of 23lb. pressure. This may be due to the steam- 
pipes being too small, but more probably is due to wire- 
drawing at the double-beat valve. Replacement by a larger 
valve would overcome this to some extent. 

Then, again, the wire-drawing in the cylinder is a further 
loss of pressure. Judging by the exhaust line in the diagram, 
the ports seem to have an ample sectional area ; hence it is 
more than probable that the outside lap of the valve is too 
great, so that a piece should be chipped off. But in so doing 
the lead on the steam-port will probably be increased ; hence 
the eccentric should be shifted back on its sleeve to reduce 
its angle of lead. To keep wire-drawing within reasonable 
limits the velocity of steam through the posts should not 
exceed 100ft. to 130ft. per second. The required area of 
port opening can be found from the formula: 

A xv 


V 


where O — area in square inches of port opening at the 
beginning of stroke ; 
A = sectional area of cylinder in square inches; 
= velocity of piston in feet per second ; 
V = velocity of steam permitted in feet per second. 

Applying this formula to this case, where the cylinder 
area is 201 square inches, velocity of piston is 7ft. per 
second, and the permissible velocity of steam is 130ft. per 
second ; the area of port opening at the beginning of the 
stroke works out at 10°8. square inches. 

This seems to deal with all the points worthy of observa- 
tion from the diagram. It certainly appears as though the 
engine were affected by almost all those complaints to 
which such machines are heirs, and it offers food for 
thought and scope for work for the engineer for some time 
to come in devising means forthe application of the suggested 
remedies. 

In conclusion, the indicator would probably work better, 
and more true diagrams obtained, if it were thoroughly 
cleaned and heated by blowing steam through it before 
being again used. —ALPHA. 


Answer to No. 525 (awarded 7s. 6d.).—The defects of 
the diagram are: (d) early admission, shown by the 
upward admission line being inclined backward instead 
of vertical ; (b) unequal setting of the valve, as shown by 
the unequal area of the two cards, and the above defect 
being more marked on the back end card; (v) excessive 
wire-drawing, almost obliterating the point of cut-off, as 
shown by the forward admission line sloping downward 
instead of continuing horizontal to the point of cut-off; 
(d) serious loss of pressure between boiler and engine 
cylinder. The extreme height of the diagram being 11Jin., 
with a 16 spring, denotes a maximum pressure of 271b. 
available in the cylinder with a boiler pressure of 50lb., 
being а loes of nearly 50 per cent. 
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To remedy the defects a and b, remove the steam-chest 
cover and adjust the slide valve on the spindle, until the 
amount of opening of each admission port is equal as the 
engine is rotated, then move the eccentric backward on 
the crankshaft until the steam-port is just opening as the 
crank commences to advanee from the dead centre. If the 
eccentric is fixed with set screws, it may be found to have 
slipped forward, but if fastened with keyway, it should be 


As POSITION о” INDICATOR POR STEAM CHEST DIAGRAM 
` STEAM PIPE Mac, 


в = Оо. Оо 


moved backward and fresh key fitted. The defects с and 
d are probably both due to the ваше cause, which may be 
inadequate sectional area of the steam-pipe, especially if 
this is of considerable length and contains many bends or 
restricted passages in the stop or throttle valve, probably 
the latter, as many of the old type of double-beat valves 
actuated by а crankshaft governor are most truly named 
throttle valves. The best method of ascertaining the cause 
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would be to take diagrams from the steam-chest, and also 
from the steam pipe on the boiler side of tbe stop valve, 
by fixing the indicator in the positions marked A and B 
respectively (Fig. 1). If the steam-pipe is of adequate 
sectional area the diagram given at B should be a straight 
line, and its height above the atmospheric line should 
measure by scale only а few pounds below the boiler 
pressure, any fluctuation of this line would show the steam- 
pipe to be too small. 
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The steam-chest diagram should show very slight, if any, 
fluctuation, and at most should not exceed that shown in 
the upper diagram of Fig. 2, where it will be seen the 
pressure falls slightly on steam being admitted to the 
piston until the point of cut-off is reached at half stroke, 
when it rises again until steam is admitted at the other 
end of the cylinder, when the action is repeated. But 
from the appearance of the diagram given by Baron," it 
will more probably be found that bis steam-chest diagram 
will somewhat resemble the lower portion of Fig. 2, which 


is а card taken by the writer from the steam-chest of an 
engine with, among others, this similar defect of restricted 
steam passages in the throttle valve. 

Аз an example of the loss caused by such a badly- 
designed throttle valve, a combined diagram taken from 
the steam-pipe, steam-chest, and cylinder of this engine is 
given in Fig. 3. It will be observed that the drooping 
pressure line of the steam-chest diagram follows closely 
the steam admission line of the cylinder diagrams until 
the point of cut-off is reached, which is entirely obliterated 
in the cylinder diagrams, but is revealed by the ascending 
curve of the steam-chest diagram at А and A,. If the 
steam-chest diagram gives great fluctuation as above, the 
remedy is obviously to replace the double-beat valve with 
one having all steam passages of adequate sectional area. 
If the fluctuations are found in the steam-pipe diagram, a 
larger steam-pipe must be put in. If, however, both these 
diagrams are normal, the only remaining cause for this 
wire-drawing would be restricted port passages in the 
cylinder. e coal consumption is necessarily very high, 
owing to the heavy loss between the boiler pressure and 
the maximum pressure available in the cylinder, and also 
the defective setting of the valve and excessive wire-draw- 
ing referred to. —STow. 


Answer to No. 525 (awarded 5s.).—Before pointing out 
any defects in the steam distribution, or suggesting 
remedies for the same, it is usual to make sure that the 
indicator diagrams under consideration correctly record 
the action of the steam in the cylinder. It is evident, from 
an inspection of the cards submitted by “Baron,” that they 
do not faithfully reproduce the pressure in the cylinder at 
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the respective points in the stroke of the engine. Refer- 
ring to the point A, the engine has apparently reached the 
ad of its stroke, the indicator drum having commenced to 
revolve in the opposite direction at this point, and after 
moving a short distance, its direction of rotation is again 
reversed until the point B is opi under the pencil. 

Now, it is perfectly evident that the piston does not 
perform this evolution, the probability being that it is 
caused by the inertia of the drum and an elastic indicator 
cord. Confirmation is added to this view by the spur- 
like projections at B and C, this formation bein 
а common result of stretch in the indicator cord. 
The same formation, however, is shown on the card where 
there is excessive lead, the pressure rising to that of the 
entering steam before the piston has reached the end of its 
stroke. The appearance of the admission line, however, 
hardly bears out the supposition that the lead is too great 
in this case. If, in the indicator which “ Baron " is using, 
the spring in the paper barrel is adjustable, as is the case 
with Crosley, McInnes, Simplex, and all modern indicators, 
the tension on this spring should be increased, and a suit- 
able indicator cord made use of. A specially woven cord 
may be obtained, and before being used it is as well to 
have it thoroughly stretched by suspending a heavy weight 
from one end of it for a day or two. Messrs. McInnes 
supply an unstretchable cord for this purpose, having a 
core of flexible, fine steel wire, which the writer can 
strongly recommend The cards have apparently been 
broken by connecting the indicator to the middle of a 
connecting pipe between the two ends of the cylinder. 
“Baron” is advised to make sure that this pipe is 
perfectly clean, if partially clogged up with grease, 
the best way to clean it is to put it through the 
fire. The indicator also should be well cleaned, and a 
slightly stronger spring, say şin., used. The diagram in 
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its present state looks anything but reliable. Assuming 
that these diagrams approximately represent the varying 
pressures in the cylinder, one of the most notable features 
is the excessive throttling of the steam during admission, 
and that this is not due to contracted port area is evident 
from the even exhaust line. The steam, therefore, is 
throttle, either (1) in the steam-pipes, or (2) through the 
throttle valve, or (3) the valve does not give enough 
opening to steam. It would be advisable to take diagrama 
from the steam-chest, and also, if possible, from the steam- 
pipe at the boiler side of the throttle valve. These diagrams 
should be taken with same spring as used for tho cylinder, 
and should be plotted out to scale on the cards taken from 
the cylinder. In this way, the point at which the throttling 
takes place can be located. If it takes place at the throttle 
valve owing to the engine being lightly loaded (this is the 
most likely cause), the shape of the diagram may be 
improved by altering the value so as to give an earlier 
cut-off. From the appearance of the compression eurve at X, 
either there is a lot of water in the cylinder or the piston 
is slack in the cylinder, and is allowing steam to leak past 
it. The latter seems to be the most likely cause. The 
cylinder cover should be removed, and, the cross-head being 
securely blocked, steam should be admitted at the front 
end of the cylinder. This is the only reliable test for 
piston tightness, and it is only by removing the cover that 
it can be determined whether the steam is leaking past the 
piston or through the valve. 

In conclusion, the valve is unequally set, being nearer 
to the front end of the valve chest. Had the engine been 
mo:e carefully indicated, and the points of cut-off stated, a 


fuller and more certain diagnosis could have been given.— 
C. L. B. 


Answer to No. 525 (awarded 5s.).—In order to give a 
thorough explanation of the faults in the indicator diagrams 
accompanying this question, it would be a great help if 
one knew all the circumstances under which the cards were 
taken, and what the engine was working. Errors of no 
small percentage may arise in the indicator (as there are 
several poor indicators on the market), such as the means 
taken of driving the paper through defects in the parallel 
motion, faults may show in the spring itself, the vertical 
motion of the pencil may not be exactly proportional to 
the pressure in all positions 

From the description we may take it that the cards have 
been taken with a first-class indicator, and that the engine 
was working under ordinary circumstances, such as a 
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steady load, no superheated steam, and no feed heater in 
the exhaust likely to cause back pressure. Taking the 
erank end card, there appears to be a considerable amount 
of wire-drawing, there being no defined point of “ cut off” 
shown, but an expansion line almost straight from the 
steam corner to the exhaust point. (The accompanying 
sketch shows with a dotted line over the original one the 
card one would expect to get with a properly designed 
valve.) The hack end is similar in this respect, showing 
that the steam ports and passages are too small It is also 
evident that the exhaust passage is small, as the exhaust 
line for both cards is above the ordinary distance from 
the atmospheric line. Another very evident fault is that 
there is too much lead on the valve, as the steam line is seen 
sloping off to the steam corner. It also appears to have 
too much lap, and that the engine erector had purposely 
given it too much lead in order to make the cut-off later. 
To remedy these defects, the best wav would be to take 
off the steam-chest cover in order to get at the valve; then 
get the erankpin оп dead centre, measure the lead or the 


amount the port is open to steam, bring round the crank- 
pin to the other centre, and again measure the lead. 
They should both be the same. Ав it is а horizontal 
engine, jin. lead should be allowed for this speed. 
The “cut off” will probably be one-third of the stroke, or 
12in. from the commencement of the stroke, and should be 
the same for both ends. If you cannot get this “cut-off” 
without giving more than zin. lead, the only way to cure 
it will be to chip off a little of the cover or lap of the 
valve, and this will necessitate setting back the sheave of 
the eccentric in order to keep the lead correct. The amount. 
of lap at each end of the valve will not be the same, on 
account of the obliquity of the connecting rod. The longer 
this rod the nearer the two sides agree. —H. BAKER. 


Answer to No. 525 (awarded 5s.).—I quite believe 
“Baron” when he says the coal consumption is high. 
The engine, no doubt, is a fair age, and has needed its 
brasses letting together now and again. Now, what has 
happened is that when the eccentric straps were let 
together, a distance piece ought to have been put in 
between the foot of the eccentric rod and the strap, as 
shown at P, equal in thickness to the amount worn off the 


strap, S. The valve travel is not given, but let it be 
T inches; then the thickness of the distance piece 
P = 8 

56 
the original diagrams the compression at the crank and 
back ends take place 4in. and 10in. respectively from the 
end of the stroke. Half the difference is 3in., and as the 


stroke is 36in., hence the fraction ы . By doing this a 


x T, or 1 T. The 3 is got as follows: In 
12 56 


diagram similar to the dotted diagram may be expected. 
Other defects are too much wire-drawing, and the 
port openings and valve are too small. These defects 
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cannot be remedied without putting in another cylinder 

and valve. The inward curve shown on the diagram at A 

should not occur. It is due to using poor string to connect 

the indicator drum to the motion bar.—W. A. T. 

Question No, 526. – A number of motor-type meters for tramway feeders 
are arranged in a horizontal row. 16 is found that the current in 
each meter has a slight effect on its neighbours, causing them to 
run alittle faster. How can this effect be remedied withont 
altering the position of the meters ! 

Best Answer to №. 526 (awarded 10s.).—Defore con- 
sidering the remedy to be adopted for the state of affairs 
described in the question, two points in the question and 
their bearing on its answer may be noted. It is stated 
that the meters are emploved on tramway feeder circuits, 
and it may, therefore, be taken that the currents flowing 
through the meters are continuous ones. Further, it is 
stated that the interaction of the fields of the various 
meters upon each other causes the meters to run a little 
faster than they should. do. We may, therefore, suppose 
that the series circuits of all, or nearly all, the meters аге 


connected up in the same direction, so that the fields of 
the meters on either side of any one meter have the same 
direction and sense as the field of that particular meter. 
The fields of alternate meters will then have no neutralising 
effect upon each other, but will tend to accelerate the 
armature of the intermediate meter. This state of affairs 
may be diagrammatically represented as in Fig. 1. 
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The first and simplest remedy that may be adopted— 
"without altering the position of the meters—is to reverse 
‘the connections (both series and shunt connections so that 
'the direction of rotation remains unchanged) of alternate 
pairs of meters. If there were six meters, as in Fig. 1, 
16 would only be necessary to alter the connections of 
meters 5 and 4. The fields of the two nearest neighbours 
of any particular meter—so far as their effect on the inter- 
mediate meter is concerned—then tend to neutralise each 
other. This is diagrammatically represented in Fig. 2. 


LINE oF SWITCEOARD 


Meters 1 and 6 have other meters on one side only, but 
the effect of the alteration will, nevertheless, be beneficial, 
since the fields of 2 and 3—so far as their effect upon 
meter 1 is concerned—tend to neutralise each other, and 
so with meter 6. It is to be noted that the efficacy of this 
remedy depends upon the relative values of the currents 
in the separate meters: the more nearly these are equal 
the more perfect the remedy. Screening the meters by 
enclosing them in soft-iron cases is a doubtful remedy, 
since to render the screening effective the case would 
have to be so massive that it would in itself defeat the 
desired end by decreasing the magnetic reluctance of 
the field path in the meter which it surrounded, and so 
increasing the flux due to the field coil. 

“М W. K.s” question raises an important point, and 
leads one to anticipate that in the future all continuous- 
current meters designed for switchboard use will be of 
the astatic type.—Lr. R. L. 


Answer to No. 526 (awarded 5s.).—May I suggest that 
this effect on the meters is produced not so much by the 
meters themselves, but by the leads connecting them 
A similar occurrence lately came under ту notice, 
in which a new meter of this type could not be 
stopped rotating even though no current was passing 
through it. An investigation into the cause of this 
proved that it was due to the meter being fixed in 
front of a heavy bus bar behind the board, as it stopped 
rotating when the load on the bus bar was taken off. 
Under these circumstances it is useless to calibrate the 
meter to suit the conditions under which it works, as the 
stray field is not a constant quantity, and ought to be 
eliminated. This is best done by enclosing the meter in 
an iron box or case, which will absorb the lines of force 
due to external surroundings. It will probably be found 
sufficient if the front is left exposed so as to see the dial, 
provided the sides project well out. By these means a 
constant condition is obtained, and the meter can be 
recalibrated and correct results obtained. If on investiga- 
tion the leads are found to be causing the error, it might 
be possible to rearrange them, taking them further away 
from the meters. Should this not be convenient, a cast- 
iron box, about lin. thick, fixed round the meter will put 
things right. It is rather strange that makers do not pro- 
vide for these conditions, as I have known various makes 
of this type of meter act as above.—C. I. S. 


Answer to No. 526 (awarded 5s.).—When a number of 
motor-type meters are arranged ina horizontal row, the 
effect of any meter on its neighbours should be very 
slight. If we assume that the current in each meter is 
-concentrated in a circle of a inches radius (this assumption 
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will be near enough to give us a fair idea of the magni- 
tude of the effect), the ratio of the field at the centre 
to that at a distance, 7, from the centre will be 


2т[2 па? 

2/ rs 

The above formule may be found in most text-books on 
electricity. Now, the dimensions of the coils of motor- 
type meters are generally about equivalent to a circle of 
1}in. radius, and the minimum distance meters can con- 
veniently be placed apart is about 15in. Substituting 
these figures in the above ratio, we get 


Field at centre of coil — (13) . | 
Field at а distance of 15in. 15? оки арр 

во that, if all the meters were equally loaded, each meter 
might register about one-fifth of 1 per cent. fast—an amount 
which is well within the latitude usually allowed. А 
remedy, however, which is good enough for all practical 
purposes, is very simple. It is only necessary to reverse 
both shunt and main coil connections in each alternate pair 
of meters, beginning with Nos. 2 and 3. If this is done it 
will be noticed that each meter, except the end ones, lies 
between two meters which will have opposite effects on it. 
The resultant effect will, therefore, be to a very large 
extent cancelled. —M. W. K. 


Answer to No. 526 (uwurded 5s.).—It is possible to remedy 
this effect by shifting the positions of the mains connected 
to the meters. If a Thomson-Houston tramway meter with 
a capacity of 800 amperes at 550 volts read correctly when 
the two mains connected to the ampere coil are brought up 
vertically to the terminals at the back of the meter, then 
it will read about 3 per cent. fast or slow if these mains 
are brought to the meter horizontally. This large error is 
due to the fact that the ampere coil consists of only one 
turn of solid copper, and so the field due to the mains is 
comparable with the field due to the coil. It is obvious, 
then, that by adjusting the relative positions of the mains 
at the back of the switchboard it would be possible to 
make two meters read correctly. it would, however, 
be extremely difficult to do this accurately by the method 
of “trial and error” if there were more than two meters. 
Since айй the meters are reading fast, it might possibly be 
remedied by a symmetrical displacement of all the cables 
leading to the moters.—J. C. К. 


наас na eR rere атн 


FORTHCOMING EVENTS. 


= s (approx.), r being large compared with a. 


TuEspAY, Nov. 11. 


Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: ^'Eleetric. Tramways,” by Messrs. Chas. Hopkinson, 
B. Hopkinson, and E. Talbot. 

Institution of Electrical Engineers (Glasgow Section).—At 
8 p.m., opening meeting. Inaugural address of Mr. Henry A. 
Mavor, chairman. 

THUrspay, Nov. 13. 
Institution of Electrical Engineers. At 8 p.m., opening mecting 


of the session.  luaugural address of Mr. James Swinburne, 
president. 


Fnipav, Nov. 14. 

Physical Socioty.—At 5 p.m., ordinary meeting. Papers: The 
Theory of the Aluminium Electrode,” by Dr. W. W. Taylor and 
Mr. J К. H. Inglis; ‘‘ The Determination and the Ratio of the 
Specific Heats at Constant Pressure and at Constant Volume for 
Air and Steel," by Mr. W. Makower. 

Electrical Engineers’ Volunteers. At 7.45 p.m., smokiug concert 
at headquarters, Regency-street, Westminster, S. W. 


North-East Coast Institution General meeting at Newcastle. 
SATURDAY, Nov. 15. 
Institution of Junior Engineers.— Visit to tlie new shipbuilding 
and marine engineering works of Messrs. Yarrow and Co. 


Glasgow Scientific Sooiety.—At 7.50 p.m., ordinary meeting. 
Paper: The Diesel Engine." 


Book  KECEIVED.—We have received from Messrs. 
Crosby Lockwood and Son а copy of “ Factory Accounts, 
their Principles and Practice,” by Messrs. Emile Garcke 
and J. M. Fells. It is intended as a handbook for ac- 
countants and manufacturers. This is the fifth edition, 
revised and extended, and is priced at 7s. 6d. 
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CONFERENCES AND CABLES. 


Within the last week the completion of the Pacific cable 
has been the cause of universal congratulations within 
those parts of the British Empire affected by the same. 
It is curious that at about the same time the papers relating 
to the conference between Mr. Joseph Chamberlain, as 
Secretary of State for the Colonies, and the Prime Ministers 
of our self-governing Colonies should be issued. This con- 
ference, which was not unlike in composition that which 
took place in the Diamond Jubilee year of our late Queen, 
was eminently a business one. In the papers concerning it 
which have been issued a vast amount of useful information 
is given, and this without bringing forward unduly the 
individual expressions of those attending the conference. 
The value of these meetings between the Premiers of our 
Colonies and the Secretary of State for the Colonies cannot 
be over-estimated, but it largely depends on the skill with 
which the deliberations have been directed towards practical 
rather than controversial ends. For instance, in the few 
meetings which took place during the months of June, 
July, and August last resolutions were passed which, when 
ratified by the respective Governments represented, will 
ensure that similar conferences will be held in the future 
at regular intervals. At these, as at the one held this 
year, opportunities for reviewing the general policy of the 
Empire will be given to those so nearly interested in the same. 
Mr. Chamberlain in his opening speech to the conference 
this year divided the subjects for consideration into three 
heads -- political, commercial, and questions arising out of 
Imperial defence. The first of these is rather outside our 
range of subjects, but it is satisfactory to note that our 
Colonies are likely to be consulted in future in connection 
with treaties with foreign Powers. In the same way it is 
worthy of note that the Premiers were all agreed that their 
Colonies should contribute more largely in the future to the 
Imperial defence. In most cases the contribution of these 
Colonies was actually arranged as to amount at the same 
time. It is with the second class of subject which we 
have particularly to deal —i. e., with the commercial union 
between the various component parts of the Empire. Mr. 
Chamberlain pointed out that the Empire might be self- 
sustaining. “16 is so wide, its products are so various, its 
climate so different, that there is absolutely nothing which 
is necessary to our existence, hardly anything which is 
desirable as a luxury which cannot be produced within the 
borders of the Empire itself.” He proceeded to point out 
that the greater part of the necessaries of life consumed in 
England came from foreign countries, and that we exported 
the bulk of our surplus product also to foreign countries. 
This is not a satisfactory state of things, and could be 
improved by a free interchange between all parte of the 
Empire. Аз a move towards this, a number of resolutions 
were passed as to preferential systems of trading between 
our Colonies and the Mother Country, which in many 
cases took a definite form. Besides these and resolutions 
connected with Government contracts, shipping subsidies, 
etc , there was one resolution passed which is of supreme 
interest in connection with the State-owned Pacific cable 
recently completed. This resolution reads: That it is 
desirable that in future agreements as to cable communica- 
tions a clause should, wherever practicable, be inserted 
reserving to the Government or Governments concerned 
the right of purchasing on equitable terms, and after dus 
notice all or any of the cables to which the agreementa 
relate.” The information contained in Appendix 12 of 
the papers, contributed by Sir Sanford Fleming on the 
Pacifie cable and the telegraphic service of the Empire, 
contains the reasons for the above resolution, which should 
be generally adopted. The Pacific cable was originally 
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intended to be merely a link in an all-British cable, 
which would encircle the globe and give communica- 
tion with practically every important British possession. 
The essential feature of this system would have been 
that the cable should not land on any foreign soil, nor 
should it be laid in shallow seas near any country likely 
to prove unfriendly. Immediately this scheme was pro- 
pounded the opposition of the associated cable companies 
took a most active form. They have already laid one 
section of the proposed cable—.¢., that between Natal, 
Mauritius, and Australia. Their next step was to 
enter into an agreement with the Government of New 
South Wales granting reductions of rates to that 
colony in return for concessions which will greatly 
hamper the working of the Pacific cable. It is to 
be regretted that this agreement should have been 
signed by the Government of New South Wales without 
the consent of the other Australian Colonies, which only a 
few weeks previously had agreed to bear their proportion 
of the cost of the recently completed cable. This want of 
united action on а subject of public and commercial import- 
ance would have been avoided if the matter had been 
brought before a conference of all parties interested. 
There is no need here to decry the cable companies for the 
steps they have taken to retain the monopoly of submarine 
communications, but where the Imperial defence and com- 
mercial prosperity are concerned our Governments should 
not be in the bands of private financiers, who may transfer 
their undertakings to foreign investors from countries 
with whom we may be at variance. The Pacific Cable 
Board have before them great opportunities of using the 
new cable for the advancement of Imperial interests, and 
we trust that they will not enter into working arrangements 
with their rivals which will prevent the great advantages of 
the new cable from being realised. 


THE APPLICATION OF ELECTRIC POWER IN THE 
IRON AND STEEL INDUSTRIES.* 


BY D. SELBY-BIGGK. 


In the year 1894 the author had the honour of reading 
before this institute two papers dealing with the subject 
of electric power transmission, having regard especially 
to the driving of works machinery by means of elec- 
tricity. At that time the subject was a comparatively 
new one to the owners of works in Great Britain. 
The papers read were purely of a technical nature, and 
dealt with the methods the author then thought most 
suitable to be employed in driving works electrically. 
Since that date a great number of papers have been read 
by well-known authorities on this subject. In bringing 
another communication before this institute it is now the 
author's endeavour to read a paper on somewhat different 
lines, and one which will prove not only of interest but of 
actual use to works owners and managers in England. 
The paper, therefore, will deal chiefly with actual facts and 
figures, and with data of a practical nature, collected from 
a great number of different sources. 

uring the past 12 years the author has been almost 
exclusively engaged in the remodelling of the driving 
arrangements in engineering works, iron and steel works, 
shipyards, factories, and mining operations from steam to 
electricity, and he has almost invariably been met with the 
question, Can you show us by any facts or figures actual 
savings which сап be directly attributable to the change 
from one system to the other? It has not, however, been 
possible for him to deal with this matter in the form of a 
paper until the present time, as in the early days no data 
were available, and even in subsequent years accurate data 
have been most difficult to obtain The following cases 
and may, however, prove interesting to the members 
of this institute. 


* Paper read before the Iron and Steel Institute. 


Savincs EFFECTED IN WORKS. 

For the Hamburg quayside cranes the total working 
expenses were as follows: wages for cranesmen, coal or 
electric current, cleaning and oil (excluding, however, 
repairs), per 10-hour run per crane, taking the average 
during the year : 


Cost per 
10-hour run 
1. Brown single з{еат-сгапө........................... 10s. 
2. Steam winch crane......... . Tn ER 8s 1893-94. 
5. Steam-crane driven through pipes from steam 
РЇ@й tM NE m 12s, 
4. Electric crane ... . .. cer oen reto t6 eee tens reo reap an 7s. 1898. 


The steam-cranes are stoked with cinders only, which in 
1893-94 cost about 11d. per cwt. The electric cranes take 
current from the public supply at about 2d. per kilowatt- 
hour. Nos. 1 and 2 have a boiler on the crane itself. 
No. 3 takes steam from a larger steam plant through pipes 
(about 20 are thus supplied). In 1901 the working cost 
of 182 Brown’s cranes came to 11s. 4d. per crane per 
10-hour run, whereas that of the electric cranes was the 
same as in 1808— viz, 7s. In 1898 the steam cranes 
lifted 1,825,880 tons in 315,083 hours, the working costs 
amounting to £20,516. 4s., во that the cost per hour, 
inclusive of repairs, amounted to 410, 524/515, 085 = 1:502s., 
or about 1s. 4d. per working hour. The cost per ton 
lifted would be 0:2247s, or nearly 21d. The electric 
cranes lifted, from Jan. 1, 1898, to Sept. 50, 1898, 77,697 
tons in 10,190 working hours, the costs being 2,664 shillings 
for eurrent, 2d. per kilowatt-hour, and 4,462 for wages, 
etc. Thus for one ton of goods lifted the cost is nearly 1d. 

Taking next the case of the Westinghouse Air Brake 
Company, Wilmerding, Penn., U.S.A., the boilers in this 
shop were formerly driven in groups, 30 steam engines, 
aggregating 1,375 h.p., being used for the purpose. The 
engines were supplied with steam from the central boiler 
plant. For this system was substituted an alternating- 
current system, the generators supplying induction motors 
driven by Parsons steam-turbines ; the shafting used was 
divided into shorter lengths, and the 30 engines were 
replaced by 57 motors, aggregating 1,065 h.p. In order 
to have an accurate comparison of the two systems, several 
tests were made, extending over some days, with the 
following results: the reduction in steam consumption was 
found to be 40 per cent., and the reduction in coal con- 
sumption 3245, per cent. Before a meeting of the Franklin 


Institute in 1901 Mr. Samuel Vauclain, superintendent of 


the Baldwin Locomotive Works at Philadelphia, U.S.A., 
stated that if electric driving in their works should be 
abandoned, the manufactured product would cost 20 to 
25 per cent. more for labour, and the floor space would 
have to be increased 40 per cent. to maintain the present 
output. 

In an excellent article written by Mr. Alexander 
Richardson, upon Messrs. Vickers, Sons, and Maxim’s 
works at Barrow-in-Furness, and published in the July 
number of Traction and Transmission, he says: No special 
data have been taken as to the cost of running this station 
separately, but it may be noted that the cost per unit 
generated during 1901 at the engineering works station 
was 0°77d., which includes coal, wages, water, repairs, and 
all works costs. The economy resulting from the substitu- 
tion of electric power for steam is shown by the fact that 
the average monthly coal consumption for three winter 
months in 1898, when only steam power was used in the 
shipyard, was 476 tons, whereas for the corresponding 
period in 1899, after electric power was adopted, the 
о coal consumption was 232 tons, peng almost 
exactly half the total required for steam power. This, too, 
notwithstanding the fact that many new machines had in 
the interval been added in the platers’ shed, and that the 
amount of lighting done had been more than doubled. The 
true saving is probably nearer 60 per cent. than 50 per 
cent. if this extra load be taken into account.” 

At a large colliery in South Durham the pumps were 
originally of the spear-rod type, worked from bank, and 
the pumps delivered about 1,000 gallons per minute 
against a head of 400ft. Owing to the room which these 
pumps occupied in the shaft, and it being desired to 
put in another cage, which could not be done with the 
pumps in the shaft, the pumps were removed, and in 
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COMPARATIVE COST OF WORKING HYDRAULIC AND ELECTRIC LIFTS. 


; Load, | Travel in 

Type of lift. wt Source of power. feet. 
Electric CFP 7  |Manchester Corporation 50 
Hyd. suspended H. P. ei 7 Manchester Corporation 50 
Hyd. suspended L.P. 7 7 | Manchester Corporation | 50 
eee 9 Private supply | 50 
Hyd. suspended H.P....... 9 [ордоп Hyd. Power Co. 50 
есчо а ы шиж ыды: 9 Glasgow Corporation 50 
Hyd. suspended H.P....... 9 Glasgow Corporation 50 
Hyd. suspended H P....... 12 London Hyd. Power Co. 50 
Hyd. suspended H. P. 9 London Hyd. Power Co. 50 
Hydraulic ram H.P. ..... 12 London Hyd. Power Co. 50 


engine of 400 h.p, one 250-kw. dynamo arranged to 
drive the two pumps at present installed, also an additional 
pump, and the coal-cutting machines. This machinery was 
placed at a colliery where they were able to utilise coke- 
oven gas. The colliery being 1,000 yards from the shaft 
where the pumps were originally installed, the current was 
carried overhead by cables and down the shaft to two sets 
of 11 by 18 three-throw pumps, each delivering 500 gallons 
per minute against a head of 400ft. It is estimated that 
the saving in fuel alone is over £1,500 per annum. In 
addition to this, the shaft can now be used for winding, 
and the output of the colliery very considerably 1 

In one of the collieries in Northumberland the workings 
were pumped by means of seven single-barrel pumps, each 
set delivering about 100 gallons per minute, these pumps 
being driven by an endless wire rope from two hauling 
engines, steam being supplied by locomotive boilers under- 
ground. This plant was taken out, and in its place was 
substituted a horizontal engine with automatic triple- 
expansion gear driven on to a dynamo, and the existing 
pumps were utilised, the pumps being driven thrqugh 
machine-cut worm gear by 6-h p. motors, and in all eight 
sets were во arranged. The total cost of the electric plant, 
exclusive of erection, was a little over £3,000, and the 
annual saving was from £1,500 te £1,800. 

At a colliery in Scotland in which the workings were 
originally drained by means of (а) a spear-rod pump to 
the shaft bottom; (b and с) two duplex pumps underground 
with steam-pipes, the furthest pump being about 800 yards 
in-bye. It required seven men to attend to the pumps, 
and the consumption of coal was about 14 tons per day. 
This plant was taken out, and in its place there was 
installed a horizontal compound coupled engine of 250 h. p, 
130-kw. dynamo, one set of three-throw pumps 11 x 18, 
delivering 500 gallons per minute against a head of 600ft, 
and one 150-h.p. motor for driving same. The work with 
the new plant was done in eight hours per day, the con- 
sumption of coal was 2} tons per day, and the whole 
installation was looked after by three men. It was esti- 
mated that the annual saving exceeded £3,000, so that the 
total cost of the plant, including erection and everything, 
would be s for in less than two years. 

With electrical driving of hauling gear at the Ewald 
Colliery, Germany, it has been found that, not taking into 
aceount depreciation, discharging one ton-kilometre of coal 
from the mine costs about 3°39 pfennigs (!d.). А balance- 
sheet for July, 1895, shows a clear saving in cost against 
that of July, 1894, of 5,512 marks, the economy being 
effected by the electric hauling gear. The quantity of coal 
discharged up to July, 1894, for 25 working days amounted 
to 107,000 truck kilometres at 0:6 of а ton per truck, 50 
horses being at work, so that the monthly work of each 
horse amounted to 107,000/50 — approximately 2,140 truck 
kilometres, or 2,140 x 0:6 = 1,284 ton-kilometres without 
counting trucks carrying bricks, wood, or lime, or running 
empty. The daily work of each horse was 2,140/50 — 85 6 
trucks per kilometre, or 1,284/25 = 51:56 ton-kilometres. 
The monthly cost per horse is as follows: 100 marks paid 
for hiring; 54 marks, wages for driver, proportion of 
expenses for stable boys, etc., together, 154 marks for 50 
horses ; therefore = 7,700 marks, not counting six marks 


Cest of average | Number 
round trip up and,of trips pe Remarks. 
down, in pence. | penny. 
'159 6:3 Observed. Conditions unfavourable. 
Current at 24d. 
29 3°45  |Calculated from published scale. 
"445 2:2 Calculated at 6d. per 1,000 gallons. 
Pressure 501b. 
066 15:0 Observed. Conditions ordinary. Calcu- 
| lated at 24d. 
277 3:6 Calculated from published scale. 
\ 061 16:4 Observed. Current at 24d. 
J 212 41 Caleulated from published scale. 
"35 286 Observed. 
287 3˙5 Observed. 
42 2˙4 Observed. 


therefore, the daily work of the horses is 85:6 trucks per 
kilometre, there would be 51:5 horses necessary for the 
month of July, 1895, for the whole transport of 118,962 
truck kilometres in 27 working days, which would mean а 
cost of 51:5 x 154 = 7,930 marks. Exclusive of amortisa- 
tion of the capital the cost of the mechanical hauling gear 
is as follows : 


Marks 
/// ̃ ᷣ ² ⁵ AA—AYA——A—A— ( 190°00 
"ERI YE аб LII c ылу ананан аы изн 19775 
4 night attendants ;........ eres SE utres pa e a nanus 415:45 
31 men for rope repaired. .... Z ẽ . 528-07 
175 different amounts for extra work, eto. ..................... 562:15 
Total of ,,, ⁵ y sme ebd des 1,751:42 
Extra expenses 7j ⁵ ——— 8 145-82 
(320 volts, 110 amperes = 35:2 kw.) for the steam-engine . 
3 f ³· 0 moo eat de vetant 521 ˙51 
(1 horse-power hour = 0:024 mark monthly, 27 days х 16 
hours x 50:3 x 0:24 — 521:51 marks.) 
Total working cost Et 2,418775 


Not taking into account depreciation and interest, in the 
month of July, 1895, there would be a saving of 7,051 
marks - 2,419 marks = 5,512 marks against the same month 

7,7000 _ 
107,000 x 0:6 
pfennigs (1:2d.) per ton-kilometre if worked by horses, and 

2,1873 3.39 
118,962 x 06. 
pfennigs (:4.). The costs of amortisation will no doubt 
be balanced on account of the saving of 51:5 х 12 = 618 
cubic metres of fresh air per minute for nine horses, because 
of the reduction in costs for repairs, etc., and, above all, on 
account of the greater regularity of working. If, therefore, 
it is desired to fix che working cost at, say, 150,000 marks 
for running expenses, inclusive of reserves, 2,250 marks 
per month, 18 per cent. for amortisation and interest 
would have to be taken into account and thus raise the 
total cost for the mechanical working to 2,419 + 2,250 
= 4,669 marks per month; or, in other words, a ton-kilo- 
4,669:0 
715772 
than one halfpenny), amounting only to half the cost of 
working by horses. A good example cf the great difference 
in cost of working will be found in the statement that the 
total cost of transporting one ton 3,280ft. if electricity 
is used amounts to only 0:51, whereas if horses are 
used the cost amounts to 12d. The majority of us 
do not realise the great losses in driving shafting with 
all its bearings, pulleys, gears, and ropes ; it amounts to 
several millions of horse-power every hour in the year. 

In a Portland cement factory in Westphalia it has been 
found that of the 400 hp. of the steam-engine, 70 h.p. 
were used for driving shafting alone with no load, and 
since this factory is working du. and night, we may say 
that during a year of 500 working days, 500 x 24 x 70 
= 504,000, or more than half a million horse-power hours 
are wasted, meaning to say id. per horse-power hour, a 
sum of £1,050 per annum. For driving & ventilator in & 
cement factory, 15 h.p. were transmitted a distance of 
265%. Two shafts, a reducing gear, and four belts were 
used, and exact measurements showed that 8'1 h.p. were 


of the year before. That amounts to 


for the mechanical hauling gear 


metre would cost = 6:54 pfennigs (a little more 
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absorbed by shafting and belts. Since the ventilator had 
to work day and night, this small transmission caused a 
yearly loss of 8'1 x 24 х 300 (working days per annum) = 
58,320 horse-power hours. 

It has been found that belts of Fin. thickness, at a 
speed of about 20ft. per second, and the usual pulley 
diameter waste about 2lb. per gin. of belt width. Simple 
cast tooth gears work with an efficiency rarely over 90 per 
cent., and worm gears hardly ever attain an efficiency of 
50 per cent. If we take eid 
find that the losses in shafting alone are very considerable. 


In the case of a wagon works this was found to vary from 
22 per cent. to 57 ре cent. and in the case of an engine 

from 25 per cent. to 70 per 
At another engine 
works, where fairly long lines of shafting and compara- 
, the loss was: 


works it was found to vary 
cent., the average being 42 per cent. 


tively a small number of tools were u 
75°6 per cent. 


Given below in tabulated form are some particulars of . 


the shafting losses in different works, from which it will 
be seen that the loss varies from 39 to 77 percent. It 
is obvious that, other things being equal, the greater the 


average distances of the machine from the driving engine 


the greater is the loss in shafting. 


e 8 Ex — be RB. = 
: lsoMO . T Rew Rw E. 
Nature of work. Б 8555 33 58 88 В e 
$ S 3^ таща miu 
E43 |As 
Wire - drawing and > . 
„ polishing. 400 39 | 4 | 14 | 58 | 37 | 1-76 
teel stamping and ; à 
polishing: | } 7a т |ї|»8 | 35 | за |24 
ош machine 38 | 65 3 | 4-77 | -21 55 48 
Heavy machine work 112| 57 1 |57 "25 | 88 '45 
D 74 54 18 4 *69 12 
anufacture of small : Я А А 
18 15 | 47 52 | 1/125 23 24 |u 
Dd um 190 | 57 1 | 4°36 | 43 39 21 
rew machines an . : : , 
nafta. ! 241 | 47 | 11635 | 38 | 63 23 


Cost or PRODUCTION. 


The author has frequently been asked another very 
obvious and reasonable question—viz., what is the cost of 
5 should we adopt an electric plant in our works 1 


n answer to this the author has drawn upon a number of 


cases of different kinds and in different parts of the country 
showing the rate at which the works owner can generate 
his own electricity. These figures are taken from actual 
examples of everyday working, and are not in any way 
test figures taken for the purpose of this paper. Taking 
these figures as a basis, it is an easy matter for & works 
owner, once having ascertained the total horse-power which 
will be involved in the driving and lighting of the entire 
works, to see for himself at what expenditure per annum 
he can run his works upon the new system. 

The author is indebted to Messrs. Richardson, Westgarth, 
and Co, Limited, West Hartlepool, for the following 
information on the subject of the economy effected by the 
introduction of electric driving into their works. The 
following is a rough summary of the changes which have 
been effected. "These works were formerly driven by about 
15 small and uneconomical steam-engines scattered about in 
different places, the maximum aggregated indicated horse- 
power of which would approximately be, say, 300 to 400. 
Steam for these engines was furnished by a battery of 12 
boilers, and the coal consumption for the driving of the works 
was approximately 100 tons of coal per week. Five years 
ago the driving arrangement of the works was remodelled 
by the substitution of electrie motors for the various 
engines—a power-house being built in a central position, 
and equipped with two boilers, each 15in. by 10in., two 
dynamos each of about 400 i.h.p., and one small machine 
of about 120 h.p. The tools throughout the works are 
now giving an output at least of 50 per cent. in excess of 
what it used to be, and are burning 50 to 60 tons of coal 

er week in the generating station boilers. The above 
acts speak for themselves with regard to the economies 


в driven by steam power we 


which have been brought about by the introduction of 
electric driving into the works. The machinery throughout 
was constructed by Brown, Boveri, and Co., and is of the 
three-phase alternating-current type. The cost of renewal 
and repairs over the period during which the machiner 
has been running (five years) has been extremely small, 
certainly not 1 per cent. of the value of the installation. 
Cost of Electricity delivered on Switchboard. 
Test of 1394 hours, Nov. 17 to 23, 1901, Britannia Works. 


Mean current (amperes) .......................... ‚464 
Mean pressure (volts) .................... ......... 125 
Mean power (watts) ............................... 433,000 
Mean electric horse-power ........................ 580-42 
Board of Trade units ....... . .. 60,403 
Weight of steam per Board of Trade unit 27˙52ʃb. 
Weight of coal per Board of Trade unit 3»Oalb. 
Cost per Board of Trade unit. d. Cost per. week. 
Coal, 3°04lb. at 118. 6d. per ton 0:187 £47 4 0 
Water, 27°52lb. at 34d. per 1,000 gallons ... 0°00963 286 
jl m — € .. 000995 210 0 
LI eem 0:06625 1613 3 
Берата" оиа eee 8 00159 4 0 Ө 
Ворегірёепдепсе................................... ... 001192 5 0 0 
Net cost per Board of Trade unit ......... 0°30065d. £75 15 
Interest and depreciation on £15,000 at 10 per 
cent. per annumm ꝓ . . 0:099а per unit. 
* Includes labour of keeping 134 arc lamps in repair. 
| Cost per Electrical Horse-Power per Hour, 
Coal, 2'271Ь, at 11s. 6d. per ton %.: 01395 
Water, 20:531b. at 54d. per 1,000 gallons .. .................. 0-00718 
eii CC 00074 
// c 0:0494 
ö»; d m;; y 0'01185 
| Superintendence ..................................н 2. 0:0089 
0 22423d. 


Mean indicated horse-power at 75 per cent. efficiency, 773. Coal 
per UNE horse-power, 1:705lb. Water per indicated horse-power, 
15:41, 


The managing director of а large engine works informed 


| the author that they are now running their works on 
| Т} tons of coal per day, and are employin 


800 men. 
Their works consist of four distinct yards, all yards are 
driven from one central station, and in the old method a 
boiler would have to be placed in each department or else 
long lines of wasteful steam-pipe. Their cost of produc- 
tion, including interest and depreciation on capital, is 
0:464. per unit. | 

At a shipyard on the north-east coast, using only 
112 h.p., the cost of production of electricity has been 
found to be only 0:64. per electrical horse-power per hour, 
this figure including all charges, interest, and depreciation. 
At another shipyard on the north-east coast the saving 
effected by the substitution of electricity for steam driving 
shows a saving of 434 per cent. per £ wages paid by the 
adoption of electric power. The figures are as follows: 


Cost of Power per £ Wages Paid, 


Coal and Gas. | Electricity. 
May 2, 1893, to April 24, 1894. | April 50, 1900, to April 50, 1901. 
Wee £64,885 , Wagee ss 8126, 700 
Cost of power 2,537 Cost of power 2,578 


=8:664. per £ wages paid. —4-88d. per £ wages paid. 

Taking the case of another shipyard which was pre- 
viously driven by gas engines, the author has received the 
following particulars: “ We have no hesitation in saying 
that we are getting at least 30 per cent. more power out 
of our machines since we adopted electric power instead of 
the gas-engines we used before. As far as the cost per 
Board of Trade unit goes, we have lately had readings 
taken, and find that last year's works out at about 0°84.; 
this is taking into consideration the depreciation on our 
plant, interest on capital, repairs, and, in fact, everything 
which we can possibly put down against this account." 
The average output would not exceed 250 h p. to 500 h.p. 

The author is indebted to the managiug director of 
another large shipyard in the North of England for the 
following statement: Some vears ago, just about the 
time when we first introduced electrically-driven machines, 
we put in new boilers in place of the old ones; and while 
16 must be remembered that the new boilers are more 
efficient than the old ones, I would say in general terms 
that our coal consumption has been reduced by some 
40 per cent, although the amount of machines driven 
electrically is now greater than those which were formerly 
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driven by steam, and consequently the reduction may be 
even greater than the percentage I mention above." 

In a letter the author has received from Colonel R. E. 
Crompton, he states: In. our own works, which are on 
& somewhat extended scale, the substitution of electric 
driving for the old shafting system has approximately 
halved our bill for power ; in fact, the whole of the driving 
of the works and tools for about 1,500 men is practically 
supplied by one 120-kw. set fully loaded, and it is only 
when we are testing that we have to run two sets of this 
size, whereas by the old system we should have had to run 
two 200-h.p. engines continuously." 

Another very interesting case, although not in full 
operation as yet, but one which shows conclusively the 
enormous advantages to be derived in driving works from 
their own central power station, is that of Messrs. Head, 
Wrightson, and Co., Limited, of Thornaby-on-Tees. In 
this case no fewer than 59 steam-engines and 20 boilers are 
being replaced by two combined plants, with one as a 
stand-by, and by two boilers. The whole plant is designed 
upon the most modern lines, and advantage has been taken 
of every known device to reduce the cost of production to 
the lowest possible limit. The actual working results of 
this installation should be available in the course of a few 
months' time. 

In summarising the above cases, it is obvious that the 

eatest economy results in the substitution of electricity 
for steam in those cases where the units of power, both in 
engines and boilers, are the most subdivided. There are, 
however, enormous advantages to be derived, especially in 
the case of intermittently working machinery, where the 
load is of a very variable nature, and particularly so in all 
crane work, which plays such an important part in all our 
engineering industries. 


(To be continued. ) 


TRADE NOTICES AND NOVELTIES. 


**Solvo.” 


With their customary enterprise the General Electric Com- 
y, Limited, Queen Victoria-street, London, E.C., have 
fntroduoed а specially-prepared dry form of indlarubber, called 
** Solvo,” with the object of overcoming the difficulty hitherto 
experienoed in connection with the carriage of indiarubber 
solution. As our readers know, indiarubber solution plays ап 
important part in making good the insulation of electrio wires 
and cables at joints, and will continue to be a necessity ro long 
as indiarubber is used for insulating cables and wires ; but at 
the same time it is an article which comes very expensive if 
sent about the country or shipped abroad in small quantities, 
owing to the fact that the carriers classify it as inflammable. 
The minimum cost for carriage is, we understand, 5s., and f. r 
collection and delivery another 5s., thus making the total cos: of 
Lib. come to about 12s. **Solvo," the new material, being in a dry 
condition and containing no naphtha, can be carried at the ordinary 
rates. All that is necessary for the user to do is to fill up the 
tin of Solvo with ooal-tar naphtha, which can be obtained 
cheaply every where . the tin containing such a quantity 
of prepared rubber that when the coal-tar naphtha is added the 
welght of indiarubber solution indicated on the tin will be 
formed by simply stirring and leaving 24 hours. The substance 
should be a boon to the electric wiring trade. Further par- 
ticulars of ‘‘Solvo” are given in circular W 1,018, just issued 
by the General Electric Oompany, Limited, which also deals 
with other jointing materials for installation work. 


New Switches. 


We illustrate herewith a new pattern edgewise grip-contact 
switch just introduced by Messrs. Dorman and Smith, Ordsal 
Station Electrical Works, Salford, Manchester. In this switch 
the switch blades are gripped on to the contacts by means of a 
toggle gripping arrangement, which is operated by a continued 
motion of the switch handle after the blades have reached their 
position on the contacts. On opening the switch the first move- 
ment operates the toggle, and so reduces the pressure on the 
contacts; at the same time а trigger is lifted, and the switch 
arm files off, moving over the contacts with a light rubbing 
pressure. It is claimed that this arrangement ensures a quick, 
certain break, while the blades cannot stick on the contacts 
even if burnt, and in putting the switch on and off the light 
rubbing pressure is sufficient to keep the contacts clean. The 
main circuit-breaking switch is combined with an auxiliary 
awitoh, interlocked so that the main switch is closed first, 


then the circuit completed through the auxiliary switch, 
leaving the main switch quite free to be opened by any 
automatic device, This auxiliary switch cannot be opened 


OPEN, 
Edgewise Grip-Cuntact Switch, fitted with Automatic Overload Gear. 


until after the main switch has been opened. The switch 
is claimed to be well берү чш; for generator or power 
circuits, and can be used as а hand-operated switch as well as 


CLOSED, 
Edgewise Grip-Contact Switch, fitted with Automatic Overload Gear. 


an automatic switch. "The automatic device on the overload or 
maximum switches presente several novel features, the advan- 
tages claimed being that it ensures absence of friction imme- 
diately the armature has started to move, and that power is 
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secured at the end of the armature movement very greatly in 
excess of that required to lift the latch to »pen the switch, so 
that failure in this particular seems absolutely impossible. The 
standard patterns are being made to open circuits up to 500 
volts for all currents up to 2,000 amperer, and they are made 
in the following patterns and combinations: “ overload ” or 
„maximum current," minimum current,” *'reversed current, 
* maximum and reversed combined," or maximum and 
minimum combined." We may add that the makers have a 
sample of the switch on view at their London office, 94, Charing 
Cross-road, W.C. 
Calendar. 


From Messrs. Blumann and Stern, Limited, Plough Bridge, 
Dep'ford, London, S.E., we have received а copy of a useful 
calendar for 1903. Printed on the back of each tear-off slip are 


particulars relating to the firm's well-known lubricating oils and 


other specialities. 


PHYSICAL SOCIETY. 


At the meeting of the society held on the 515% ult., Prof. S. P. 
Thompson (president) in the chair, 

A paper on the Existence of a Relationship between 
the Spectra of some Elements and the Squares of their 
Atomic Weights,” by Dr. W. M. Watts, was read by Prof. Everett. 


The author has detected two kinds of relation between the spectra of 


some allied elements. In the first kind, which is illustrated by com- 
parisons between zinc, cadmium, and mercury, and also between 
gallium and indium, the differences between the oscillation frequencies 
of certain lines of one element are to the differencies between the 
oscillation frequencies of the corresponding lines of another as the 
squares of their atomic weights. Inthe second kind the relation is 
not between two but between three spectra, and is illustrated by the 
trio potassium, rubidium, and casium, as well as by the trio calcium, 
strontium, and barium. The element of greater atomic weight has 
the smaller frequency; and, in comparing corresponding lines, one 
from each of the t spectra, the differences of frequency are 
proportional to the differences between the squares of the atomic 
weights. If each of the spectral lines in question is repre- 
sented by а point whose co-ordinates are frequency and 
square of atomic weight," the three points which represent 
three corresponding spectral lines will lie on one straight line in 
the diagram, and these straight lines will be parallel for all 
the components of a given set of corresponding groups. When a 
similar mode of plotting by points is employed to exhibit the first 
kind of relation, the joins of corresponding points meet in a point, 
which lies on the axis of frequencies—in other words, on the line of 
zero atomic weight. This relation was indicated by Ramage about a 
year ago as holding for corresponding doublets and triplets. 

Lord Kelvin expressed his interest in the paper. 

Prof. Perry asked to what extent the points actually lay upon 
straight lines. He had worked with the spectra of potassium, 
rubidium, aud cesium, and knew that many relations which 
apparently held on careful examination were found not to be true 
on account of certain points falling slightly off the curves. He would 
like to compare the author’s results with some of his own work. 

A paper on “ The Size of Atoms” was read by Mr. H. V. Ridout. 
This investigation deals with the size of dissociated atoms or ions, and 
the results obtained refer to a dissociated atom as the smallest quantity 
of matter which can take part in an electrolytic action The element 
chosen is hydrogen, and the author concludes that, in round numbers, 
с. million atoms are necessary to form а line 1ст. long. The 
method employed consists in finding a pair of spheres which would 
be charged by the quantity of electricity known to be necessary to 
electrolyse a given quantity of the body under examination—in this case 
water—to the known difference of potential of its ions. From this the 
size of the atom is deduced, subject to certain assumptions enumerated 
and discussed in the paper. The atoms are regarded as spherical and 
closely packed. To facilitate the calculations the packing is assumed to 
be such that the centre of any spLere is immediately above the centre of 
the sphere upon which it rests. Under these circumstances the total 
volume of spheres n to fill a given cube is equal to that of the 
single sphere about which the cube is described. The electrical 
capacities of isolated spheres being proportional to their diameters, 
it follows that the total capacity of any number of such spheres is 
equal to the capacity of a single sphere, the diameter of which is 
equal to the sum of the diameters of the small spheres. Using these 
iwo propositions, the size of the atoms is easily deduced from the 
pair of spheres already determined. The author points out that the 
method fixes both the superior and the inferior size of the atoms, and 
gives, therefore, the true value. 

Lord Kelvin remarked that he had often concerned himself with 
the size of atoms, and pointed out that the value obtained by the 
author for the diameter of a hydrogen ion was almost exactly one- 
half of that which he had obtained for the diameter of a molecule 
of hydrogen. The fact, however, might be a coincidence. Не 
had dealt with a sphere which would have the same effect as a 
double atom of hydrogen. While avoiding the assumption that 
atoms are hard and spherical, it was usual to treat them as such 
for purposes of calculation. The paper was an important one, 
but there were many assumptions which required looking into. 
Lord Kelvin said that in dealing with the subject of atoms it was 
necessary to consider the atoms of electricity. The atomic theory of 
electricity now almost universally accepted, been thought of by 


Faraday and Olerk-Maxwell and definitely proposed by Helmholtz. 
The atoms of electricity were very much smaller than the atoms of 


matter, and permeated freely through the spaces occupied by these 
greater atoms and also freely through space not occupied by them. An 
atom of electricity in the interior of an atom of matter experienced 
electric force towards the centre of the atom. We were forced to con- 
clude that every kind of matter had electricity in it, and Lorenz had 
named electricity as the moving thing in atomic vibrations. If the 
electrions, or atoms of electricity, succeeded in getting out of the atoms 
of matter, they proceeded with the velocity of light and the body 
was radioactive. It was therefore not surprising that some bodies 
showed radioactive properties, but rather surprising that such 
properties were not shown by all forms of matter. Our knowledge 
of this subject, which originated with the discovery of the Becquerel 
rays, had been greatly advanced by the experiments carried out at 
the Cavendish Laboratory, and he had no doubt that in the next 
two or three years much light would be thrown upon this important 
matter. 

Prof. Everett asked why the author had taken the specific 
inductive capacity of water equal to 2. 

The Author said that the latest determinations of the constant 
approximated to that number. 


APPOINTMENTS VACANT. 


Chief Clerk, Swindon Corporation Electricity Department, £100 
per annum, Nov. 18. See advertisement. 

Assistant Electrical Engineer, Swindon Corporation, £100 per 
annum, Nov. 18. See advertisement. 

Cable Jointer, Swindon Corporation, 35s. per week, Nov. 18. See 
advertisement. 

Shift Engineer, experience in running of direct-current three-wire 
generating station, 37s. 6d. per week, Nov. 11. See advertisement. 

Junior Draughtsman, Croydon Electricity Works, constructional 
experience. See advertisement. 

Head Storekeeper at large Lancashire electrical and engineering 
works. бее advertisement. _ 

Working Electrician, to take charge of D.C. factory plant. See 
advertisement. 

Switehboard Attendant, (or continuous L.P. system in Gloucester- 
shire manufacturer's central power station, 25s. per 54-hour week 
(overtime). See advertisement. 


KEIGHLEY ELECTRICITY WORKS. 


Mr. J. M. Smyth, the borough electrical engineer of Keighley, has 
presented his committee with a long report on the working of the 
electricity department for the 12 months ended June 30 last. The 
amount expended to date on capital account is £46,473, which exceeds 
the total sum of the loans and value of land by £2,565. The revenue 
account is as follows : 


Expenditure. £ s. d. 
Gl.. ⁰⁰ a. ae 274 14 1 
Oil, waste, water, et eee ПСИ €— 29 6 10 
Wages at station ове одна UNE 559 5 7 
Repairs and maintenance of machinery... . . 25 5 10 
Repairs and maintenance of таіїпв.............................. 28 19 10 
Attending to public lamps .............................. ene 101 10 4 


Interest paid to gas department for land in part lieu of rent 236 9 10 


Hates апа e ĩ⅛ß?ꝛ?v“ẽ ананан 190 2 3 
Salaries of engineer 4 8000 686 269 2 8 
M de 95 0 0 
Stationery and rrintinzeMMdwaælł⅞ee‚e 4 14 0 9 
General establishment charges 78 8 7 
Fehn rm 67 19 11 
n бе аинек CH ANE AS AU PE ese 16 16 7 
Coronation illuminations ........................ . 85 7 5 
£1,870 11 6 

Receipts, £ s. d. 

By sale of current l A 724 15 3 
Fünen; n E O ККК 480 0 0 
Meter nt 8 49 1 0 
Rent received from gas department  ........................... 108 0 0 
andres DT QD 47 8 3 
£1,409 4 6 

Dee!!! анин AD EE LER EUN Va Va £461 7 0 


In regard to the deficit of £461. 7s. shown on the past year’s working 
the report draws attention to several items which appear to be an 
unusually heavy burden on the first year’s working of an undertaking 
which has at present such a small revenue. These items include rent of 
site, £128 ; rates and taxes, £190 ; stamp duties, £58 ; law charges, £67 ; 
and Coronation illuminations, £85—making a total of £528. The items 
of rates and taxes alone, it is shown, swallow up about 22:6 per cent. of 
the total revenue. The number of units sold in the past year was 90,757. 
The total works costs amounted to £817. 3s. 614... and the cost per 
unit sold 2:16d., or, exclusive of public lamps, 1:89d. The financial 
result for the year under review may be summarised as follows: 


loss on working, £461. 78.; interest on loans, £1,047. да. lld.; 
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amount transferred to sinking fund, £885. 17s. 3d.; and ‘amount 


transferred to land sinkin 
the year, £2,519. 9s. ld. 
of the rates. The total number of 8-c.p. lamps connected on 
June 30 last, including private supply and public lamps, was 5,707. 
The total number of consumers was 440, and the maximum 
supply demanded 131 kw. The total amount of plant at the station 
is 440 kw., and, allowing 25 per cent. spare plant, this leaves 
330 kw. available for supply. There is a continual increase in 
the demand, and it is anticipated that the plant will be 
loaded to about half its maximum capacity this winter. 
The average price obtained per unit is—private lighting, 4°59d.; 
motors, 1:81d.; and public lighting, 2:91d. From theso figures, it 
will be secn, says the report, that the prices charged are too low to 
make the undertaking self-supporting until the output is considerably 
increased, but the engineer does not recommend the adoption of 
higher rates. He thinks, however, judging from the increase in the 
demand during the current year, the undertaking may become self- 
supporting at the end of the fourth year of working, or sooner if the 
tramways require power next year. 


PORTSMOUTH ELECTRICITY ACCOUNTS. 


From the accounts of the Portsmouth Corporation elec- 
tricity works for the year ended March 31, 1902, it appears 
that the total expenditure on capital account to date 
amounts to £202,061. The revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., are given herewith. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel ........................... £8,554 15 1 
Oil, waste, water, and stores ............ 888 5 0 
Wages at generating station............ . 1,551 11 2 
Repairs and maintenance, eto 958 6 10 


11,751 19 9 
Less received for old material 61 6 


— — 11,690 15 2 
Distribution of Electricity. 


Repairs, maintenance, etc., of mains... 120 2 4 
Repairs, etc., of transformers, etc...... 1,261 10 7 
— — 1,381 12 11 
Public Lamps. 
Attending and repairs ..................... 1,2287 16 1 ‘ 
Renewal of lamps ........................... 93 4 6 
—— 1,381 0 7 
Rents, rates, and taxes ....................................... 986 19 7 
Management Expenses. 
Salaries— engineer's staff ..... ............ 997 0 4 
Accountant and clerical staff ............ 565 5 10 
Salary of collector .. ..... .................. 119 11 8 
Stationery and prono e 124 16 8 
General establishment charges... . ...... 294 15 0 
————— 1,901 7 6 
Special charges Быны 257 4 0 


pm 


17,598 17 9 
15,955 7 4 


Total expenditure  ..................... а 
Amount carried to net revenue account. 
Carried forward for new workshop and bad debts 


£352,295 11 7 
Cr. £ в. d. 
Sale of current, less allowan res . 24,868 "7 8 


Sale under contract 


25 ⁵ ⁵ 8 84 0 0 
,,,, . ен анала 5,047 18 9 
Rental of meters and other apparatuns 1,201 12 2 
Sale and repairs of lamps ............... . ... .. m 121 15 0 
Sale and repairs of other apparatus ........................ 105 8 5 
Rents receivable ................................................ 94 19 11 


Miscellaneous receipts 


775 9 8 
£32,295 11 7 


6 „ „ „ „% „%%% seater „„ „ „ „ „ „ „% „„ „„ „%% „% %%% „„ „6 E] 


GENERAL BALANCE SHEET. 


Dr. Liabilities. £ s. d. 
Capital account —amount received, less repaid ......... 155,561 8 11 
Bündry creditors MT m 2,181 7 0 
Balance at credit of reserve fund account ............... 4,725 0 0 
Amount due to treasurer on revenue account............ 4,261 10 1 
Amount due to treasurer on capital account ............ 38,042 7 4 
Amounts deposited........................... Brie awardees 554 17 6 
Balance at credit of revenue account . 1,441 6 6 
Amount duc on redemption auc “ent.... . 10,457 19 1 

£215,005 16 5 

Cr. Assets. £ в. d. 
Capital account —amount expended ..................... 202,061 15 4 
Stores and motors on han .. 2,995 10 9 
Sundry debtors for current supplied... . 9,772 2 2 
Other debtors and unexpired insurances.................. 176 8 2 

£216,005 16 5 


fund, £125. Os. lld.—total loss for 
This deficit has to be met out 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in Board of Trade units 


CCR 2,236, 647 
Public lamps 439,376 
Quantity sold 4 By contract .................. | 1,580 | 1,847,790 
Private consumers by meter 1,406,834 
Quantity used on work ................ 100 525 
Quantity used for magnetising current . 198,499 
Quantity used for moótor-generators .............................. 80, 
Total quantity accounted foraſͤp-pkp;ʒ:́H EUͤ[UY:P,i . 2,227,740 
Quantity not accounted for .............. ......................6 7,907 
Total maximum supply demanded (kilowatts) )) . 1,713 


Number of public lamps : 264 arcs, 106 incandescents. 


CARDIFF ELECTRICITY ACCOUNTS. 


From the accounts of the county borough of Cardiff 
electricity works, just issued, it appears that the total expen- 
diture on capital account to March 31, 1902, ameunted to 
£119,566. e give herewith abstracts of the revenue 
account, general balance-sheet, and statement of electricity 
generated, sold, etc. 

REVENUF ACCOUNT. 


Dr. Generation of Electricity. £ s.d 
Goal or other fuel .................... ...... £2,808 15 4 
Oil, waste, water, and stores 692 14 9 
Wages at generating stations 1,404 16 8 
Repairs and maintenance of plant, etc. 786 5 8 
Sundry other expenses 170 8 8 

5,865 1 1 
Distribution of Electricity. 
Wages to linesmen, fitters, ote. ......... 56 19 4 
Repairs, maintenance, etc., of mains... 75 12 8 
Repairs, ete , of transformers, etc ...... 88 14 0 
Repairs, etc., of apparatus, ete. ......... 55 16 3 
—— 258 2 5 
Public Lamps. 
Attending and repair. 516 3 8 
Renewals of lamps... ..................... 145 19 8 
—— 460 5 4 
Rents, rates, and taxes ....................................... 820 15 9 
Management Expenses. 
Salaries — Епріпеег'в department......... 425 11 5 
Olerical staff ........................ . 295 12 2 
zen,, йыкка гаа аре 25 0 0 
Gols 8 150 16 7 
Printing and stationery ..... ............ 145 14 4 
General establishment charges............ 1260 8 1 
— 13145 2 7 
Law and parliamentary charges 66 19 0 
Special charges—insurances, etc. ........................... 94 8 10 
Total expenditure 77 8,705 12 10 
Amount carried to net revenue account 6,809 15 6 
£15,515 8 4 
А £ s.d 
Sale of current per meter .................................... 13,115 9 11 
Sale under contracts ........... eene 140 19 2 
Public street-lighting ........ о.е 1,956 18 1 
Rental of meters and other apparatus . 522 1 2 
£15,515 8 4 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
Capital account amount received ........................ 80,107 16 4 
Sundry Те Ога «iu ioo stel ланы sae Een 6,219 19 11 
Amount due to treas uren nennen 36,581 15 8 
Amount due to Cardiff urban authority account ... .. 1,223 11 11 
Amount due to Corporation waterworks account ...... 171 14 3 
Sinking fund—loan instalments repaid .................. 8,557 18 2 
Balance of proceeds of action Corporation v. Ferranti 886 6 4 
Balance at credit of net revenue account 2,256 310 

£135,785 4 5 

Cr. Assets. £ s. d. 
Capital account —anount expended for works 120,585 16 11 
Stores on. Пай “,,... 8 1,551 16 0 
Sundry debtors for current supplied........................ 4,846 2 9 
Other gehts Huc n eR ORE CIS 165 17 8 
Amount due from borough fund account . 243 14 9 
Amount due from Cardiff tramways account ............ 955 10 10 
Cash in hands of engineer. ОООО УУС С 40 0 0 
Investments, ete., for redemption of stock ............ 7,598 5 6 

£135,785 4 5 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. units Et . 1,287,795 
Public: lamps. seco 8 159,825 
Quantity sold < By соз гасі... 5,459 |1,006,16 
Private consumers by meter ...... 837,481 
Quantity used on works and offices . 46,846 
Total quantity accounted for e eene 1,052,609 
Quantity not accounted for ............ sss ,186 


Total maximum supply demanded (kilowatts) ............ Е 
Number of public lamps: ares, 84; incandescents, 549. 


ч 
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LEGAL INTELLIGENCE. 


HASTINGS TRAMWAYS. 


On the 30th ult., in the Chancery Division of the High Court, 
Mr. Justice Buckley gave judgment in the case of the Attorney-General 
and John Bray v. the Mayor, etc., of Hastings, Wm. M. Murphy, and 
the Hastings !ramways Company. The action was brought at the 
instance of Mr. Bray, a ratepayer of Hastings, to set aside an agree- 
ment between the defendants with respect to the rights of Mr. Murphy 
aud the tramways company to construct a line of electric tramways 
along the front at Hastings, the contention of the plaintiff being that 
the agreement was w/tr« vires. The facts of the case appear sufficiently 
from the judgment of the Court. 

Mr. Justice Buckley, in giving judgment, said this was an 
information laid by a ratepayer that a certain agreement of June 1, 
1901, was illegal and ulirau vires, and was to be held null and void. 
The action came on for trial before him last May as a non- 
witness action, and was discussed at considerable length, but as it 
proceeded it was found impossible to go on with the сазе 
as the Court was then constituted. The agreement of June 1, 
1901, was an agreement between the Hastings Tramway Com- 
pany of the first part, the Corporation of Hastings of the second part, 
‚апа Mr. Murphy of the third part. The only defendant to the action 
was the Corporation of Hastings, so it was impossible to set the agree- 
ment aside in the absence of other parties to it. Accordingly the 
action was ordered to stand over for the purpose of adding the дегеп. 
dants Mr. Murphy and the tramway company, and as it was suggested 
that some of the added parties might desire to call witnesses, it was 
made a witness action. Аз а matter of fact, no vira voce evidence had 
been taken. In May last there was a long argument from plaintiffs 
that the agreement of June 1 was not duly executed by the Corporation, 
and that it had never come before the mayor and burgesses in Council 
assembled. That had now been abandoned, and it was admitted by plain. 
tiffs that the agreement was duly executed, and in that his lordship con- 
curred. The only point he now had to determine was whether the agree- 
ment was // lru vires, and on what ground, if any, it was not binding on 
the Corporation. The arrangement with Mr. Murphy was as toa scheme 
of tramways, part of which was to be authorised then, and also the 

sible construction of a further line along the front in the future. 
The argument of the plaintiffs was that the Corporation had no power 
to enter into an agreement for this purpose on two grounds. The first 
was that because the Act of 1900 authorised certain things, it, by impli- 
cation, forbade certain others. In his opinion, that argument failed, as 
Section 2 of the Act dealt purely with matters authorised in the Act, 
and could not apply to matters not dealt with in the Act. The second 
poini was that the Corporation had no power to bind their successors. 
he principle at law was this: A municipal corporation had, prima 
Jacie an absolute right of contract for any purpose for which it 
existed, but that prima facie right did not exist where the Corpora- 
tion was expressly or impliedly prohibited from making any such 
contract. What was the object of the incorporation of this Corpora- 
tion for the purposes relevant to this matter? It existed to control 
the highways and to see that they were properly administered for the 
benefit of the public. There was nothing either expressed or implied 
which could prevent the Corporation from having the power to say 
they would agree to anyone constructing trams, or that, in considera- 
tion of such construction, they would give & prior right of construc- 
tion to the same person in another place. It was, on the contrary, a 
right and proper agreement to make. Upon these grounds, he was of 
opinion that the agreement which the Corporaticn entered into on 
June 1, 1901, was one that it was competent lor them to enter into, 
and was binding on the Corporation. The action, under these cireum- 
stances, failed altogether, and in dismissing it he would dismiss it 
with costs. 
Judgment accordingly. 


ELECTRIC RAILWAYS COMPANY. 


Before Mr. Justice Byrne in the Winding-up Court on Tuesday the 
pos of H. A. Nepean Fyers and another was heard. Mr. George 

enderson, for the company and certain creditors, asked that the 
petition should stand over to await the result of certain negotiations 
with the inanaging director of the Great Western Railway Company. 
Mr. Eve, K.C., in support of the petition, maintained that the com- 
pany was insolvent ; the hopes expressed of the Bill going through 
with the Parliamentary Committee were not yet realised, inasmuch as 
it appeared on affidavit that there was not sufficient evidence to satisfy 
the Joint Committee that the necessary money would be forthcoming. 
His Lordship directed the petition to stand over for a week. 


HIRAM MAXIM LAMP COMPANY. 


In the Chancery Division of the High Court, on Tuesday, Mr. 
Justice Byrne had before him the affairs of the above company on an 
originating summons by the liquidator in the voluntary winding-up of 
the company against shareholders for a balance order, or order to pay 
ealls made on them before the company went into voluntary liquida- 
tion. Before the winding up commenced the company sued the share- 
holders for the calls, and applied for judgment, and an order was made 
that on payment into court of the difference between the amount of 
the calls and the amount of a debt pleaded, by way of set-off, as due 
from the company to the shareholders, the latter should have leave to 
defend. On that they set up the plea of set-otf. Before judgment 
was given the company went into liquidation, and the liquidator now 
took out à summons for payment of what the company had sued for 
but notrecovered before the winding up. It was contended on behalf 
of the shareholders that they were still entitled to their set-off, 


Mr. Justioe Byrne, in giving judgment, said it was conceded that, 
if there had been no action and no plea of set-off, it was plain on the 
face of the authorities that the respondents could not rely on а set-off 
against an application for a halance order, but it was contended that, 
haviug regard to the previous plea, the original debt was gone. His 
lordship could not accept this view. In truth, the plea of set-off 
was a plea proper, and until judgment there remained two 
debts, and, where no judgment was given, there seemed to be no 
reason why the ordinary rule should not prevail, or why the liquidator 
should not be entitled to receive the amount of the call without tbe 
deduction sued for but not recovered by the shareholders. His Lord- 
ship gave the shareholders leave to appeal. 


. CLAIM FOR ELECTRIC LIGHT. 


In the West Loudon Police Court ап adjourned summons waa 
heard against Elizabeth King, of Earl's Court, at the instance of the 
Brompton and Kensington Electric Supply Company, who claimed 
the sum of £10. 18s. for electric light. The husband had died, and 
the question was how many units were consumed prior to the death of 
Mr. King. Mr Lane, К C., went into the particulars of the con- 
sumption, and altered the amount claimed by the company to £6. 10s., 
but he allowed the defendant £1. 1s. costs on the ground that the 
representatives were not prepared on the last occasion the case was 
before the Court to prove the case. 


COMPANIES’ MEETINGS AND REPORTS 


BROCKIE-PELL ARC LAMP. 


On Weduesday the ordinary general meeting of this Company was 
held at the offices, Worship-street, Lord Suffield presiding. 

The Chairman, in moving the adoption of the report, remarked 
that it was more satisfactory than that which had ever previously been 
issued by the directors, and he hoped that the dividend (3 per cent.) 
was an indication of the commencement of better times. The business 
was steadily expanding, as was shown by the increase of 40 per cent. 
in the sales ; and although the competition, owing to the ''cutting ” 
of prices by English and foreign manufacturers, had been very 
keen, the number of new orders, as well as the many 
repeat orders which had been received by the Company, proved 
that the Brockie-Pell lamp maintained its reputation. Exceptional 
dulness in trade prevailed from the end of March to the end of 
July, but the orders which were received by them during September 
and October had been very encouraging. The most important con- 
tract undertaken by the Company during the year was that for lightin 
the Glasgow Exhibition, and the result had been an unqualifie 
success. About 950 of their lamps had been placed in the streets of 
Westminster. One of the most receut orders they received was for 
lamps to be used at the forthcoming durbar at Delhi. Several very 
satisfactory orders had been received from South Africa since the 
termination of the war. For the current year the Company's prospects 
were very hopeful. 

Sir F. D. Dixon-Hartland, BLP., seconded the motion, which 
was adopted. 


MONTEVIDEO TELEPHONE. 


The aunual meeting of the shareholders in this Company was 
held on the 30th ult. at Winchester House, Mr. Frank W. Jones 
presiding, 

The Chairman, in moving the adoption of the report, stated that 
since last year's meeting the position and propecia of the Company 
had somewhat improved. Their receipts and the net results for the 
year ended July 31 last had been larger than for any previous year, 
and the latest reports from their manager in Montevideo showed that 
continued, if not rapid, progress might be expected in the future. 
At their last meeting he indicated the probability of very considerable 
capital expenditure to be expected from new conditions in telephony 
and from increasing business, and dip edunt the necessity for pre- 
paring in advance for such demands. Fortunately, the Company had 
not been called upon to incur any extraordinary outlay in the past 
year. Every effort had been made to husband their resources for the 
time when they would be absolutely needed and could be most advan- 
tageously expended. "They now had practically in cash a substantial 
reserve, and for many years all payments on account of capital 
expenditure had been made from this fund. It was intended to con- 
tinue to build up the reserve. The improvement for the year in net 
revenue was £ The Board pruposed to pay the full dividend on 


. the preferred shares, the usual dividend on the ordinary share capital, 


to place £5,000 to reserve, and to carry forward the same amount as 
last year. 

Mr. J. G. Le Marchant seconded the motion. 

After some discussion the motion was unanimously adopted. 


W. R. SYKES INTERLOCKING SIGNAL. 


The ordinary general meeting of this Company was held on Friday 
at Winchester House Major-General C. 8. Hutchinson presiding. 

In moving the adoptién of the report, the Chairman said that the 
affairs of the Company had gone on satisfactorily during the period 
under review. A steady business had been done, and their works had 
been fully occupied. With regard to the question of electrical and 
other power signalling, he stated that Mr. Sykes had given great 
attention to it, and had perfected a system which compared favourably 


with other inventions both as to first cost and expense of maintenance, 
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The Company were also manufacturing an insulated joint and bond at 
the joint, which were matters intimately connected with automatic 
block signalling, now being adopted by a number of railway companies. 
They had already received large orders for this joint and bond. 
Another thing which had been receiving attention was the safe- 
guarding of diamond crossings. During the past year the Company 

ad done work for 16 railway companies, and they now had orders on 
hand to the amount of about £7,000. The profit for the year was 
£3,824, to which had to be added the balance of £527 brought 
forward. It was proposed to pay a dividend at tho rate of 6 per cent. 
on the 65,000 shares with 15s. paid and a dividend of 24 per cent. on 
п уа shares allotted to the vendor, leaving £800 to be carried 
orward. 

Mr. A. A. Brand seconded the motion, and it was adopted. 


NEW COMPANIES REGISTERED. 


General International Wireless Telegraph and Telephone 
Company, Limited.—Oapital, £175,000. Objects: to adopt an 
agreement with J. T. Armstrong to use, develop, grant licenses in 
bel aoe of and otherwise turn to account the patents, inventions, and 
rights referred to therein, and to carry on the business of electricians, 
mechanical engineers, suppliers of electric light, heat, and power, 
telephone and telegraph constructors and owners, etc. 

Romapac Tramway Construction Company, Limited.— 
Capital, £10,000. Objects: to carry on the business of tramway 
and railway constructors and owners, etc.; proprietors, electrical and 
other works and conveniences, etc., and to work any tramways by 
horse, steam, electrical, or other power. 

Tram Seat Improvement Company, Limited.—Capital, £4,000. 
Object: to acquire from H. S. Haigh and T. Taylor the benefit of 


certain existing inventions relating to improvements in tram seats and 


the like, and to carry on the business of tram seat manufacturers, 
engineers, metal workers, tim er merchants, etc. 


- 


NEW COMMITTEES. 


The following committees have been selected : 

LIVERPOOL. — Tru. (18 members)—S. W. Hi 
(chairman), Frederick Smith (deputy-chairman), A. T. Salvidge, jun., 
W. Н. Williams, J. S. Н. Banner, К. Н. Bullen, E. Burns, W. 
Houlding, Joseph Hunter, S. M. Hutchinson, В. Kelly, E. L. Lloyd, 
С. J. Lynskey, J. Brunskill, W. Denton, W W. Walker, J. L. Eills, 
J. T. Wood, and C. Petrie. Electric Power and Lighting (19 members)— 
R. Dart (chairman), W. W. Walker Cope caa man), W. Bartlett, 
H. Campbell, H. M'Cubbin, F. Smith, W. H. Williams, J. Brunskill, 
W. Muirhead, J. Daly, W. H. Edwardes, S. W. Higginbottom, M.P., 
J. Harrison Jones, J. B. Light, H. Miles, J. Roby, J. Pickthall, 
A. L. Rathbone, and J. Jacobs. 


inbottom, M.P. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


BristoL—The Electrical Committee invite tendera for arc cables. 
Tenders by Nov. 14. See advertisement. 


Midland Railway Company.—The Directors invite tenders for 
various annual stores. Tenders by Nov. 11. See advertisement. 


Erith.—The Urban District Council invite tenders for the suppl 
of meters (single and three phase) and cut-outs. Tenders by Nov. 12. 
See advertisement. 

Salford.—The Electricity Committee invite tenders for the supply 
and delivery of 1,500 yards of lead-covered pilot wire. Tenders by 
Nov. 12. e advertisement. 


Lowestoft.—The Corporation invite tenders for overhead line 
equipment, poles, etc., and underground feeder cables, ete. Tenders 
by Nov. 26. See advertisement. 


Aberdeen.—The Tramway Committee invite tenders for one 
electrically-driven tower wagon for overhead equipment repairs. 
Tenders by Nov. 25. See advertisement. г 


Warrington.—The Electricity Committee invite tenders for a 12 
months’ supply of paper-insulated cables. Specification, etc., can be 
obtained on application to the Borough Electrical Engineer, IIowley, 
Warrington. 

Sunderland.—The Corporation invite tenders for one steam-driven 
three-phase generator, motor-generators, and static transformers, and 
high and low tension switchboards. Tenders by Nov. 28. See 
advertisement. 

Eastbourne.—The Corporation invite tenders for motor-omnibuses 
to accommodate not less than 16 passengers. Particulars can be 
obtained from Mr. Н. W. Fovargue, town clerk, Town Hall, East- 
bourne. Tenders by Nov. 29. 

Radoliffe.—The Urban District Council invite tenders for the 
supply and erection of steam-engines and dynamos, boilers, super- 
heaters, and economisers, and jet condenser and feed pumps. "Tenders 
by Nov. 14. Вее advertisement. 

Southampton.—T!ie Corporation invite tenders for the supply of 
car bodies and electrical equipment, and trucks fo: 12 motor carriages, 


Specification, etc., can be obtained from Mr. H. Е. Street, borough 
electrical engineer. Tenders by Nov. 18. 

Caen (Calvados, France).—The Prefect at this place requires 
tenders for the concession and working of a light railway between 
Trouville and Honfleur, a distance of about 10 miles, for goods and 
5 traffic. Electric traction preferred. Tenders by Jan. 1, 

Halifax.—The Tramways and Electricity Oommittee invite tenders 
for the supply and erection of a new 750-kw. steam dynamo complete, 
with condenser. Specifications, etc.. can be obtained from Mr. W. M. 
Rogerson, borough electrical engineer, Foundry-street, Halifax. 
Tenders by Nov. 20. 

Barrow-in-Furness.—The Corporation invite tenders for an 
electric motor and pump to be erected in a shed adjoining the corn 
mill, Devonshire Dock. Specifications, etc., may be obtained at the 
office of the Borough Engineer and Surveyor, Town Hall. Tenders by 
12 noon on 12th inst. 


Pontypridd.—The Urban District Council invite tenders for tram- 
ways permanent way, traveller, and storage battery. Specifications, 
etc., may be obtained at the offices of the consulting engineer, Mr. 
Reginald P. Wilson, 66, Victoria-street, Westminster. Tenders by 
12 noon on 22nd inst. 

Manchester.—The Tramways Committee invite tenders for the 
supply of span-wire brackets for tramway poles. Specifications, etc. 
may be obtained on application to Mr. J. M. h’Elroy, eneral 
manager, Tramways Department, 55, Piccadilly, Manchester. Tenders 
by 1 p.m. on Nov. 15. 


Pemberton (Lanos.).—The Urban District Council invite tenders 
for the reconstruction of the Ormskirk-road tramway, from Adams's 
Bridge, Newtown, to the terminus at Lamberhead Green.  Specifica- 
tion, etc., may be seen at the offices of Messrs. Heaton, Ralph, and 
Heaton, Victoria-buildings, King-street, Wigan. Tenders by 19th 
inst. 

La Valette.—The Municipality invite tenders for the establish- 
ment and working for 99 years of а tramway between La Valette and 
s ps Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 
Tenders by Nov. 25 to Wm. Casolani, receiver-general and director 
of contracts, La Valette. Plans and particulars will be ready by 
March 1, 1903. 


Lendon, W.—The Hammersmith Borough Council invite proposi- 
tions from manufacturers for the fitting up of a boiler at their eleo» 
tricity works to burn oil fuel. Full particulars, etc., can be obtained 
from Mr. G. G. Bell, engineer and manager, Electricity Works, 57, 
Fulham Palac3-road, Hammersmith, W., and propositions to be sent 
in by 15th inst. 


Newoastle-upon-Tyne.-—The Tramways Committee invite tenders 
for the supply and erection complete of a new triple-expension direct- 
coupled engine, of 3,000 h.p., at the power station, Newcastle-upon- 
Tyne. Specification, etc., may be obtained from the general manager 
and engineer, Mr. A. E. Le Rossignol, M.I.E.E., Manors Power 
Station, Newcastle-upon-Tyne. Tenders by Nov. 8. 


Dumfries (Scotland). —The Town Council invite tenders from 
companies as follows—viz.: (1) for the burgh’s electric light pro- 
visional order, and alternately (2) for light and traction combined ; 
(3) for а supply of electricity to drive the cars, if the Council resolve to 
conduct the traction ; (4) if the Council construct the works, tenders 
for а lease of each. Tenders by Dec. 1. See advertisement. 


London.—The County Council invite tenders for the supply and 
delivery of one 50-ton electric power overhead travelling crane, with 
auxiliary two-ton hoist, and for the erection of the same in the 
Councils electricity generating station at Greenwich. Delivery and 
erection of this plant at Greenwich is required as soon as the buildings 
are ready to receive it, which, it is anticipated, will be within about 
15 months. Specification, etc., may be obtained from the County 
Hall, Spring-gardens, S. W. Tenders by Nov. 18. 


Durban (Natal).—Teuders are invited for the following in connec- 
tion with the new municipal telephone system : а complete exchange 
equipment for an ultimate capacity of 7,200 lines, the present contract 
to make immediate provision for 2,520 lines. The equipment comprises 
all distribution and switchroom boards, power plant, and wiring. 
The contract also includes the work of erection in Durban and main- 
tenance for three months ; and underground dry-core air-space cables, 
comprising approximately 15,000ft. 200 pair, 12,000ft. 150 pair, 
25,000ft. 100 pair, 6,000ft. 75 pair, ,000ft. 50 pair, 12,000ft. 25 pair. 
Tenders by Dec. 5. See advertisement. 


Shanghai. —The Board of Trade have received through the Foreign 
Office, from H.M. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal! Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity— 
as отв: British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of lend- 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 50, Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. 


London.—The County Council invite tenders for the roadwork and 
platelaying required for the reconstruction on the conduit system for 
electrical traction of the tramways (a) from the Elephant and Castle, 
ria New and Old Kent Roads, to East Greenwieh, and (b) from the 
Elephant and Castle, ris Walworth-road, Camberwell Green, Church- 
street, Peckham- road, and Queen's-road, to New Cross-gate. The 
contractor will be required to use the track rails and fastenings, the 
slot rails and conductor tees, which will be furnished by the Council 
under another contract: but all the remaining metal work and other 
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materials, and all the special work at junctions, сови, cross-overs, 
car-shed entrances, etc., beyond the track and slot rails and the con- 
ductor tees, will be included in this contract. Specifications, ete., can 
be obtained from the Engineer’s Department, County Hall, Spring- 
gardens, S. W. Tenders by Nov. 18. 


RESULTS OF TENDERS. 


Burnley.— Dick, Kerr, and Co., Limited, have sub-contracted with 
Belliss and Morcom, Limited, Birmingham, for a 360-h.p. engine. 

Montrose.—The Guardians have accepted the offer of the Angus 
Electric Lighting and l'ower Company for the electric lighting of the 
infirmary. 

Ladysmith.—Willans and Robinson, Limited, Rugby, have received 
an order for two 100.h. p. engines intended for coupling to dynamos for 
the electric lighting of the town. 

King Wiliamstown. — The Electric Construction Company, 
Limited, have sub-contracted with Belliss and Morcom, Limited, 
Birmingham, for four of their engines. 

South Wales.— Willans and Robinson, Limited, Rugby, have 
received an extension order from the South Wales Electrical Power 
Distribution Company for four 360-h.p. engines. 

Rotherham.—The Town Council have accepted the following 
tenders: Babcock and Wilcox, extension pipework, £1,716; Kelvin 
and White, Glasgow, extension of switchboard, £843. 

War Office. —Messrs, D. Bruce Peebles and Co., Edinburgh, have 
sublet the order for the engines to Messrs. Browett, Lindley, and Co., 
Patricroft, for driving the dynamos ordered by the War Office 
Ordnance Department for Waltham Abboy. 


Ashford (Middilesex).—The Managers of the West London School 
District have received the following tenders in connection with the 
electric lighting of their schools at Ashford. (Contract No. 1) 
dynamos, sters, storage battery, switchboard, etc.; (2) feeders and 
wiring. Mr. T. J. Digby, 32, Shaftesbury-avenue, W., consulting 
electrical engineer : 


Contract No. 1.—Tenders strictly in accordance with the specification 
Scheme No. 1. Scheme No. 2. 


J. G. Statter and Со........................... £1,380 10 0 21,514 0 0 
Electric Construction Company ...... ..... 802 10 O 1,002 10 0 
Johnson and Phillips ........................ 785 00 868 0 0 
C. Cooper and Со.............................. 1,195 0 0 1,450 0 0 
Tamplin and Mak ovsk ......... 885 0 0 1,160 0 0 
F. J. Coleby and Co...................... ... 1,023 5 O 1,208 0 0 
Donnison, Berlyn, and Sillem............... 90000 1,170 0 0 
National Electric Wiring Company .. ... 884 10 0 1,015 11 0 
H. South...... SER DANN а 3 900 0 0 1,100 0 0 
Robb and Mitchell 908 10 0 1,112 0 0 
G. Weston and C(o .. ...... 80718 5 999 0 0 
F. A. Glover and Оо........................... 780 оо 938 0 0 
Н. G. Woods and Co U 740 0 0 970 0 0 
D Firth and 8on . 854 0 0 1,047 0 0 
R. Dawson and Co., Staly bridge. 739 00 911 0 0 
Blackburn, Starling, and Co 765100 941 0 0 
Tenders subject to special conditions as per covering letters, or with 
alterations or additions to the specification. 
D. Bruce Peebles and Coo 1,115 0 0 1,508 0 0 
Crompton and Обо.............................. 836 0 0 1,073 0 0 
T. Parker, Limited ........................... 802 0 0 978 0 0 
Р. R. Jackson and Co 770 0 O 922 0 0 
Holmes and McCallum......... . ............ 698 0 0 852 0 0 
Mather and Platt ...... ..................... 626 0 0 80 0 0 
General Electric Company .................. 745 3 0 787 5 0 
Troup, Curtis, and Оо....................... 1,868 18 6 2,032 17 6 
Scott, Mountain, and Coo 995 0 0 1,199 O 0 
Brush Electrical Engineering Conipany.. 887 0 0 1,067 0 0 
Ward B... ĩðVĩ 8 92111 0 1,129 5 0 
Thames Electrica] Engineering Company 67914 0 856 5 5 
Sunderland Forge, etc., Company ......... 939 0 0 1,094 0 0 
Lea and Warren . 735 0 0 920 0 0 
Nicholson and Co................... ires cus 739 15 0 88115 0 


Contract No. 2. —Tenders strictly in accordance with the specification. 


Manchester Electric Power and Lighting Company ..... £1,250 0 0 
C. Mackrill and Sons ............ CC 1,148 11 3 
C. Cooper and Co. 1,045 0 0 
Tamplin and Makovski _...................................... 1,131 15 3 
F. J. Coleby and Co. ......... ————— —S 1,175 10 0 
Donnison, Berlyn, and Sillem .................. . ...... ... 800 0 0 
National Electric Wiring Company... e 895 18 0 
Н Sonti ß AUI ded 800 0 0 
Robb and Mitchel .................. o seo o eee 772 18 0 
G. Weston and Coo 850 0 0 
Е. A. Glover and Со.............................................. 876 0 0 
Н. С. Woods. and Сое иаа avis 790 0 0 
D. Firth and Son ........................................ 583 0 0 
R. Dawson and Coo 655 0 0 
Blackburn, Starling, and Co d777̃̃ . 648 0 0 


Tenders subject to special condition as per covering letters, or with 
alterations or additions to the specification. 
Troup, Curtis, and Co!. dw . 2,032 17 6 


Scott, Mountain, and Co ꝝK.. . sees 1,177 0 0 
Brush Electrical Engineering Company ... . ............... 1,275 0 O0 
Ward Bros: erm 1,084 0 0 
Thames Electrical Engineering Company ... .............. 1,183 18 0 
Sunderland Forge, ete., Company ........................ a 705 0 0 
, seniores Contes PE авага 600 0 0 
Nicholson rd 8 5% 10 0 


* Accepted for Contract No. 1 (Scheme No. 2) and Contract No. 2. 


Bury.—The Town Council have accepted the following tenders: 
Askham Bros. and Wilson, Sheffield, cast-steel points and orossings, 
etc.; Forest City Electric Company, Manchester, copper bonds. 

Insulating Compound.—The National Telephone Company have 
again acoepted the tender of Rowland Carr and Co., of 6 and 8, Lime- 
street-square, London, E.O., for the supply of insulating compound 
required by the company for a further six months in addition to this 
year's supply. Я 

Leicester. — The Corporation have accepted the following tenders: 
North-Eastern Steel Company, Limited, Middlesbrough, for the 
su ply of 4,800 tons of steel rails and 175 tons of fishplates, at 
£32,525. 19в.; Hadfield’s Stee] Foundry Company, Limited, Sheffield, 
for the mannfacture, supply, and delivery of points, crossings, etc., 
and for the construction of special track work, at £135,041. 10s. 

Transvaal.—Messrs. C. A. Parsons and Co. have, through their 
agents, Messrs. Reunert and Lenz, of Johannesburg, secured an order 
from (i. A. Denny, Esq., of Johannesburg, for the construction of a 
turbine-driven air compressor for the George (Goch mine. This 
machine will deliver 4,000 cubic feet of air per minute at a pressure 
of 80lb. per square inch, and will consist of a steam turbine driving 
an air turbine. 

Sydney (N.S.W.).—Messrs. C. A. Parsons and Co., of Heaton 
Works, Newcastle-on-Tyne, have secured an order from the Agent- 
General of New South Wales for two sets of turbo pumping engines 
for the Sydney waterworks. Each set will consist of a compound 
steam turbine, with surface consenser and air pumps, direct coupled 
to three centrifugal pumps capable of arrangement either in series or 
parallel. No. 1 set will deliver either 1,040 gallons of water per minute 
against a head of 720ft., or 5,120 gallons per minute against a head of 
240ft. No. 2 will deliver either 2,300 gallons per minute against a 
head of 240ft., or 6,900 gallons per minute against a head of 80ft. 
C. W. Darley, Esq., is the inspecting and consulting engineer to the 
New South Wales Government. 

Hammorsmith.— The Borough Council have received the following 
tenders for a special transformer to enable a supply to be given to the 
King’s Theatre, Hammersmith-road : 


Witting Bros.... 8 £217 0 0 
R. Jackson. and ,... ³ðV ажаан 220 0 0 
Fuller Electrical Manufacturing Company............. € 22b 00 
F.A. Glover and. Ооо .. ыз 255 7 0 
Brace ngo , 243 0 0 
General Electric Company . . 244 0 0 
Electric Construction Compayx˖e n OUœkñ 251 0 0 
Geipel and Lnge aped b Ene ee Erin 252 0 0 
Geipel and Lange (alternative) ................................ 260 0 0 
Johnson and Phillips ................. eee 260 0 0 
Lancashire Electric Motor Company ee 267 0 O0 
Lancashire Electric Motor Company (alternative) ......... 509 0 0 
Laurence, Scott, and Co. ................. sss lere 255 0 0 
E. Scott and Mountain eee rr repr ute pretia cans 268 0 O0 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Glouoester. A main is to be laid in the Victoria-street district at 
à cost of £180. 

Nuneaton. — The electric cables are to be extended to Attleborough 
Hall at а cost of £150. 

Tin Electro Smelting Co.—The directors have declared an interim 
dividend of 7s. per share. 

Holyhead.—The question of the electric light scheme is ounce more - 
being raised at Holyhead. 

Mangotsfield.—The Oouncil are taking steps to procure an electric 
lighting provisional order. 

Cuba —The Cuban Congress has given the American National 
Telephone Company & monopoly for 50 years. 

West Hartlepool.—The Postmaster-General has agreed to grant a 
telephone license within the West Hartlepool area. 

Worthing.—Sanction has been received to the borrowing by the 
Corporation of £8,846 for electric lighting purposes. 

Wath-upon-Dearne.—The Urban District Council's electric light- 
ing provisional order has been extended for one year. 

Bakewell. —The Cressbrook Cotton Mills have obtained permission 
to place electric light lamps along the highway in the vicinity of 
Cressbrook. 

Deal.— The cost of the opposition to the Kent Electric Power Bill 
amounted to £526. 17s. 10d., of which the Council's proportion came 
to £3. 7s. 6d. 

Oldham.—The salary of Mr. Newington, borough electrical engi- 
neer, has been increased from £275 to £400 per annum by annual 
increments of £25. 

Kingswear.—The question of renewing negotiations with the 
electric light company at Dartmouth for the electric lighting of the 
perish is being revived. 

Wakefield. —The Guardians have obtained sanction to the expendi- 
ture of a sum not exceeding £1,850 for the installation of electric 
light at the workhouse. 

Wrexham.—The process of changing the system, after the laying 
of the new cables for the lighting of the town, was carried out between 
Saturday night last and Monday. 

Lye and Wollesoote.—The Board of Trade appear inclined to соп. 
sider the expediency of delaying the revocation of the Qouncil’s 
electric lighting order for one year. 
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Irvine.—The Town Council are about to promote з provisional 
order for the laying down of а municipal electric power generating 
station for the supplying of the town. 

Bermondsey.—Tle Corporation intend to apply to the Board of 
Trade for a provisional order under the Electric Lighting Acts, 1882 
and 1888, to extend their area of supply, etc. 

Honley.—The last minutes of the Gas and Electric Lighting Com- 
mittee contain recommendations that the manager prepare specificn- 
tions and estimates for the electric lightiug of the district. 


Tadcaster.—The electricity company have given notice of their 
intention to apply to the Board of Trade to extend their undertaking 
to Bramham, Boston Spa, Clifford, and part of Thorparch. 


Dunblane.—The Board of Trade have revoked the Dunblane 
Electric Lighting Or ler, 1900, as confirmed by the Electric Lighting 
Orders Confirmation (No. 8) Act, 1900, as from Oct. 24, 1902. 


Smoking Concert.—Major R. S. Erskine, O. C. E. E. R. E. (V.), 
will preside at a smoking concert to be held at the headquarters of 
the corps, Regeney-street, Westminster, on Nov. 14, at 7.45 р. m. 


Personal. — We are informed that Mr. Eadley Stanley, of the 
British Prism Globe Electrical Company, who has been in California 
for some months for his health, has returned, and reopened his old 
offices at 57, Chancery-lane. 


Cookham. —Holy Trinity Church is to be lighted by electricity at 
the beginning of Navenlber in accordance with a faculty already 
obtained. The cost of the installation—£200—has been practically 
met by voluntary contributions. 


Branksome.—The first of a course of 10 illustrated lectures on 
“ Electricity, and its Practical Application," was given by the Rev. Н. 
Gibbons, of Poole, on Friday evening, in the technical schools. There 
is every prospect of a successful class. 


Drayton-in-Holes —The Market Drayton Electric Light and 
Power Company, Limited, are applying for a provisional order to pro- 
duce and supply electricity for motive power and all public and 
private purposes within the rural district and parish. 


Pontypridd.—It appears that the route along which the South 
Wales Electric Power Com ny pro to lay down cables in the 
Council's area clashes with the Council's arrangements, and the matter 
has been reforred to the Council's consulting engineer. 


Hampstead.—Mains for the supply of electric current to private 
consumers are to be laid in portions of Briardale-gardens, Broadhurst- 
gardens, Perrin’s-court, and West End-lane at an estimated cost of 
£391, and in Belsize-mews at an estimated cost of $32. 


Stock „„ has been made to the Stock 
Exchange Committee to allow the following to be quoted in the official 
list: Havana Electric Railway Company's 7,500,000dol. 5 per cent. 
consolidated mortgage 50-y »ar gold bonds of 1,000dol. each. 


Belfast.—The current supplied during the last quarter shows an 
increase of 60 per cent. on the previous quarter, and Messrs. Harland 
and Woolf, Limited, are now taking a very large supply for their 
important works, for which they pay the same rates as other 
consumers. 

Maesteg.—The Urban District Council propose to apply to the 
Board of Trade for a provisional order, under the Electric Lighting 
Acts, 1882 and 1888, to authorise the Council to generate and supply 
electricity for all public and private purposes within the urban district 
of Maesteg. 


Electrical Organ.—The grand electric orchestral organ was used 
for the first time in Dover Town Hall on Wednesday. There were 
two recitals, and both attracted crowded audiences. The instrument 
is the gift of Dr. E. F. Astley, J.P., an active member of the Dover 
Choral Union. 

Kingston-on-Thames.—The Corporation, after discussing a letter 
from the is, deir Municipal Society as to the appointment of an 
expert, referred to in our last issue, decided to direct attention to the 
resolution adopted at the last meeting adjourning the consideration of 
the question for six months. 

Gorton.— The Urban District Council have asked the Manchester 
Corporation to put into writing the best terms upon which they would 
be prepared to supply the Gorton district with electricity for lighting 
and. power purposes, and to pay all expenses incurred by the Council 
in obtaining its electric lighting order. 

Hul.—The Corporation Telephones Committee on Tuesday 
appointed a sub-committee to consider a proposal to adapt the 
Trippett Baths to the purposes of the proposed municipal telephone 
exchange. A motion to seek power to borrow £47,350 for the provision 
of municipal telephones was referred to the Finance Committee. 


Batley.—The specification for cooling tower for the gencrating 
station has been approved, and instructions given for furnishing an 
office for the clerk of works at the generating station. Tenders for 
the accumulators for the generating plant have been handed to the 
engineers, with instructions to submit a summary thereof and report 
thereon. 

Greenock Aluminium Works.—The works in Dillingburn-street, 
Greenock, belonging to the Scottish Aluminium, Limited, in liquida- 
tion, have been purchased at the upset price of £18,000 by Mr. Patten 
(of Messrs. Patten and Prentice, Greenock) for a client. The property 
includes rolling mills, foundry, goodwill, ground, buildings, plant, and 
machinery. 

Sandal.—The Urban District Council have resolved that no appli- 
cation be made at present for a provisional lighting order; but that 
the Council reserve the right to withhold their consent to the order 
proposed by the Provincial Electric Supply Company, being of opinion 
that at some future date it may be advisable for the Council to apply 
for an order, 


Leek.—At the last meeting of the Urban District Council the Elec- 
tricity Committee recommended that specifications of the proposed 
works be obtained. The Local Government Board have sanctioned 
the Ioan, and the law clerk pointed out that the period mentioned in 
the order had already expired, and unless the Council went on with 
the work another company might step in. 


Electricity Supply Company for Spain.—The first drawing of 
these debentures for redemption at par on Jan. 1, 1903, will take place 
at the registered office of the company, College-hill-chambera, College- 
hill, London, E.C., on Wednesday, Nov. 19, 1902, at 2.30 p.m. The 
registered holders of these debentures, or their legal personal repre- 
sentativea, are entitled to attend at this drawing. 


Stepney. — The Borough Council have decided to borrow the follow- 
ing sums : street-lighting purposes, £1,037 ; electric lighting—inatal- 
lation in Whitechapel district (balance of £24,570), £4,570; purchase 
of electric light meters, £3,000 ; extension of electrical mains in 
Cobb-street and Short-street, £380 ; extension of electrical mains 
throughout the borough (part of £18,703), £10,000. . 

Accidents.— At the inquest recently held at Warrington respectin 
the death of a man employed in the erection of the electrical overh 
араш of the tramway, the jury returned a verdict of Accidental 
death," adding a rider that better protection ought to be provided on 
the tower wagon to prevent workmen from falling over. Minor 
electric light failures are reported from Barnes and Peterborough. 

Bridgend.—The South Wales Electrical Power Company have 
5 to supply the town with electric light by Christmas. The 

uilding of the generating station is practically complete. Holloway 
Bros., of London, are the contractors. The company have now served 
tlie statutory notices of their intention to lay further mains, and these 
will at once be laid, southward to Ewenny and northward to Tondu. 


Inverness.—The Town Council having received an application 
from a London electric light company stating that they intended 
applying for parliamentary powers to introduce the electric light into 
Inverness, & proposal that the Council dispose of their provisional 
order to the company was withdrawn, pending negotiations with the 
Canal Commissioners as to the obtaining of water power from the 
Caledonian Canal. 


Anglo-French Telephone.—4A Reuter's telegram says that a Bill 
has just been submitted to the Chamber providing for the approval 
of the convention concluded at Paris on July 29 last between Great 
Britain and France for the regulation of telephonic communication 
between the two countries. Another Dill was also introduced for the 
SPINE of the commercial convention of Aug. 19 between France 
and England relative to Jamaica. 


Mischief.—Seven little boys were charged with extinguishing 
ublic lamps at Crewe last Tuesday. The evidence showed that the 
ys climbed lamp-posts in the West-end and tried to attach a piece 
of rubber to the wires communicating with the cable, their object 
being, as they put it, to get an electric shock. Their action plunged 
half the town in darkness, extinguishing 300 lamps. Five were fined 
2s. 6d. and costs, and the otheis were discharged. 

German Electrical Progress.—According to a report of E. L. 
Harris, the United States Consular Agent at Eibenstock, Germany, 
mentioned in the Financial Times, there are 80 electrical engineering 
joint-stock companies in that country with а total capital of 
125,000,000dol. In 1901 those companies exported to other countries 
10,068 tons of electrical apparatus with a value of 3,831,690dol., over 
1, 000, 000dol. being shipped to Russia. Three of the companies employ 
nearly 30,000 persons. 

Heathman's Tower Wagons.—We are informed that improve- 
ments effected recently by Mr. Heathman in his telescopic tower 
wagons leads him to think he has eclipsed the American Trenton 
pattern for ease and efficiency with which the sliding section can be 
raised and lowered. Не naturally, like a good many others, does not 
like to see so many American-made wagons brought over to this 
country, and therefore has given special attention towards improving 
upon the Trenton wagon. 

Windmilis. —In Germany electricity, among other curious results, 
has rehabilitated the discarded windmill. The Hamburyer Nach- 
richten mentions several instances of the windmill revived to subserve 
the purposes of an electric power station. At Nershum a windmill 
supplies power for 56 incandescent lamps that light а large paint factory. 
Another in Schleswig-Holstein keeps up a steady current of 30 volts. 
At Diisseldorf a windmill winds up a heavy weight, of which the 
descent works a powerful dynamo. 


Oswestry.—The electric light has recently been installed at St, 
Oawald's n church at a cost of about £300. The electric light is 
also installed in the following churches of the town: Trinity Church, 
Zion Church, Primitive Methodist Church, and the English Wesleyan 
Church. We are informed that all these installations have been carried 
out by Mr. E. M. Evans, Manchester and Oswestry, who is just com- 
preting an installation of about 700 lights at the new St. Mary's 

ospital, Oxford-street, Manchester. 

Belfast.— The output of the Corporation's electric lighting depart- 
ment for the September quarter was 278,298 units, as against 171, 053 
in the corresponding quarter in 1901, 120,795 in 1900, and 83,120 in 
1899. The output during the past quarter was equal to an increase 
of 62:6 per cent. over the corresponding quarter last year. The 
Guardians have decided to apply for sanction to a loan of £550 for 
the purpose of laying main electric cables from the town main to the 
new nurses' home and infirmary extension at the union workhouse. 


Davos Platz.— There is a scheme in consideration to heat 
the town by means of electricity. It is proposed to erect 
an extensive electric plant at the confluence of two large 
mountain torrents, whose united waters will supply the necessary 
motive force. The first cost of installation is estimated at £349,000. 
The idea is to do away with all contamination of the air by the use of 
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fuel. Electricity is already extensively used for lighting and motive 
power, and is adopted in many villas for cooking and heating, and in 
one of the largest bakeries. 

8%. Annes.—The electrical engineer's last report states that the 
works continue to make satisfactory progress, and applications for 
current still come in freely. Eleven applications for current have 
been sent in since his last report for the equivalent of 552 8-c. p. lampe. 
The figures are 1 units sold to date, 49,994, against 32,554 
in 1901; equivalent to 8-c.p. lamps connected, 8,727, against 4,287 ; 
units sold per lamp connected, 5°72, еш 7'6 ; units sold during 
September, 12,681, against 7,077 ; total number of consumers, 136, 
against 49 ; average approximate cost of production, 2°4d., against 3d. 

Cheshire Power Soheme.—A syndicate has been formed for the 
Кошо of a scheme of electrical supply covering Cheshire, North 

taffordshire, and the part of the county of Derby not already covered 
under the Derby and Notts Power Act. The capital of the new com- 

y is fixed at а million and a half, and power will be taken to issue 
ebentures to the extent of half & million more A Bill will, therefore, 
be promoted by the Cheshire and North Staffordshire Electric and 
Power Syndicate, the object aimed at being the manufacture of power 
gas and its distribution, and the use of such gas for the production 
and distribution of electricity. 

Southwark.—The Electric Lighting Committee in their last report 
state that their efforts to obtain powers for the extension of the muni- 
cipal electric lighting system over the whole of the borough had not 
yet been rewarded by success, and the undertaking had therefore been 
deprived of an opportunity for growth that would have tended to its 
greater financial success. They could congratulate themselves, how- 
ever, that there was a steadily inoreasing demand for the municipal 
electric light in the Newington district, and those who had worked 
hardest in this branch of their labours were the most confident of its 
early financial success. 

Wandsworth.—The Borough Council have decided to object to 
the draft order proposed by the London Electric Supply Corporation, 
Limited, for the supply of electric light in the borough. The com. 
pany was prepared to introduce additional provisions providing for 
the charging of. 5d. per unit for the first 4,000 used each year, with 
4d. per unit for all over that number; basement lighting to be hy 
separate meter, and ао at the rate of 3d. per unit for the first 
4,000 in each year, and 2d. per unit for all taken in excess of that 
number, and current for motive power and similar purposes to be 3d. 
per unit under the maximum demand system for the first hour and a 

alf, and 2d. per unit for current taken in excess. 

Award.—Elmore's German and Austro-Hungarian Metal Company, 
Limited, have received the highest award for their exhibit at Diissel- 
dorf Exhibition—viz., the gold medal. In addition to the exhibition 
gold medal, they have been awarded one of the great golden State 
medals. There is a certain difference between the medals given by 
the exhibition and those granted by the Government. The exhibition 
medals are given solely for results obtained at the exhibition: the 
State, on the other hand, also recognises achievements in former 

eriods and other fields. The Government have granted 50 golden 

tate medals. Besides these 90 silver and 170 bronze State medals 
are announced, the list of which has, however, not yet been finally 
decided upon. 

Bootle.—Alderman Brewster, at a recent Council, in moving the 
икене of Electric Lighting Committee, called attention to a great 

eal of mis:epresentation which had been made. When they started 
the undertaking іп 1890 they had 1,289 gas lamps, giving a candle- 
power of 13,130, to light the whole borough. In 1902 they had 1,072 
gas lamps, practically the same number as in 1890, 166 arc lamps 
and 306 incandescent electric lamps, giving a total candle-power of 
190,550. He might mention, to show what a success the privato 
lighting had been, that since 1891 the increase had been 85 per сеп“. 

e could substantially say that electricity was cheaper to him than 

„and those people who grumbled at a dear quarter never mentioned 
it when they had one which was very cheap. 

Colne.—The amount of last year's working of the electricity 
works have just been issued. The works, however, only com- 
тепсей to supply current in September The total quantity of 
electricity generated to March 51 was 12,387 Board of Trade 
units, of which 10,803 was sold by meter to private con- 
sumers, 504 was used on works, and 1,080 not accounted for. 
The total working expenses amounted to £560. 16s. 5d., and the 
income to £660. 10s. 3d., which left a balance of £99. 13s. 10d. to 
be carried to net revenue account, out of which to pay interest and 
sinking fund instalment, but as the interest on loans was £249. 0s. 5d., 
and the sinking fund instalment £538. 9s. 6d., together £787. 
9s. 11d., there remained a deficit of £687. 16s. 1d. 

Royal Aquarium.—The bioscope is still going it, and the present 
programme contains the naval review, the Shah's visit to Woolwich, 
review of Colonials by the Queen on the Horse Guards Parade, Lord 
Roberts reviewing the boys of the Duke of York's School, Lord 
Kitehener's arrival at Southampton, Lord Kitchener’s reception in 
London, the procession. of the King and Queen on Oct. 25, the pro- 
cession to the abbey in August, etc. Incidentally we notice that 
before the place is to be given over to its new avocation there will be 
various shows of cage birds, pigeons, cats and dogs. chrysanthemums, 
also a table tennis tournament for the championship of All England. 
Doubtless many will pay a last visit to this popular place of amuse- 
ment to revive old associations before it becomes a memory of the past. 


Portsmouth. —Mr. Price, the manager of the electric light works, 
has presented a most favourable balance-sheet. While there was a 
deficiency of £867 last ycar, the department has now wiped off this 
deficit and show a profit, after the payment of all expenses, of £4,300. 
For the first few months of the beginning of the year they had still to 


pay a high m for coal, otherwise the profit would have been another 
#1, 1 


000. All other costs at the station were originally 1:24d. per unit. 
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This has gone down to 1d., and now the cost is only a little over id. 
per unit. This decidedly shows an economical management. The 
profit made on meters amounted to about 21,500 а year. In reply to 
some criticism, the Chairman said that had they been a company they 
could have paid 5 per cent. after putting aside their percentage for 
depreciation. 
Tunbridge Wells.—At Wednesday's meeting of the Town Council 
& proposal was submitted for handing over to the National Telephone 
Company the municipal telephone undertaking in view of the latter's 
resent unsatisfactory financial condition. It is proposed that the 
elephone Company shall reimburse the Council the £25,000 spent 
upon it, and take over the whole of the liabilities and plant. The 
company will give an unlimited service for £6 a year, and pay to the 
Corporation 2s. 6d. per subscriber, who now pays £5. 17s. 6d. At 
the present moment there are about 1,800 users of the telephone, of 
which 1,000 belong to the National, as against 450 when the Corpora- 
tion commenced its system 18 months ago. After discussion the pro- 
sal was deferred for a week. The majority of the Council are іп 
avour of the proposition. 


Swansea.—The work of erecting additional plant at the electric 
lighting station is proceeding rapidly, and it 1s hoped that before 
December an engine and dynamo will be fitted capable of supplying 
an extra service óf 25,000 8-c.p. lamps. The electric light aceount 
shows a total capital expenditure up to March 31, 1902, of £60,230. 
15s. 9d., composed of £52,046 borrowed from the Bank of England 
and since converted into stock, and £8,184. 15e. 9d. borrowed from 
the treasurer. The revenue account up to March 31, 1901, showed a 
loss of £642. 4s. 9d., after providing for sinking fund and interest. 
The revenue account for the present year shows a profit of 2292. 
14s. 114., thus reducing the above debit balance to £349. 9s. 10d., 
hut no provision has been made this year for sinking fund. The 
Telephones Committee have asked Mr. К. Martin to interview the 
Local Government Board with a view to expedite the report of the 
local enquiry and the proposed loan. 


Londen Fire Brigade.—Tlie Fire Brigade Committee of the 
London County Council in their last report state that for rather more 
than two years Marconi's Wireless Telegraph and Signal Company 
bad provided and maintained, in cousideration of an annual payment 
of £50, the necessary electric instruments to enable communication by 
means of wireless telegraphy to be maintained between the street 
station at Screatham-green and the temporary sub-station in Mitcham- 
lane, and it has been arranged that the installation shall be retained 
until the completion of the permanent Streatham station next 
September. As the installation referred to has resulted in the saving 
of time in the turning out of appliances at the temporary sub-station, 
the committee share the chief officer's opinion that the apperatus 
should be retained until the permanent station is ready. The Council 
will be asked to pay £75 a year for the continuance of the con- 
venience in view of the cost of upkeep, which is greater than was 
anticipated. | 

Hammersmith.—Some time ago the London County Ceuncil 
enquired from the Borough Council whether they were willing to 
supply current on the penny-in-the-slot " system to various quarters 
at the fire stations. The Council advertised for tenders, and Mr. Bell 
on Wednesday reported that in his opinion there is not a satisfactory 
meter on the prepaid system in the market, and it was 
recommended that the London County Council be informed that 
the Borough Council is not in a position to supply meters, but would 
be prepared to supply the County Council in bulk if it would be 
prepared to supply the meters and distribute the current to its 
employés. Manufacturers of meters will, no doubt, be highly pleased 
with this report unless they happen to be of a somewhat different 
opinion with regard to their manufactures. The Council are willing 
to put up electric lamps on Brook Green and Shepherd’s Bush Green 
providing the London County Council will share the cost of them. 


Three-Phase Electrical Equipment of Mines.—The United 
National Colliery Company, of Wattstown, have placed an order with 
Messrs. D. Bruce Peebles and Co. for an electric pumping and hanling 
equipment at their pit. The installation will comprise one 100-h.p. 
three-throw direct-driven pump for raising water from the pit bottom 
to the surface and one 150-h.p. hauling gear capable of drawing 
40 loaded trams from the face of the workings to the pit bottom, a 
distauce of about 2.000 yards. The motots will be of their three-phase 
type, 2,000 volts, 25 periods. The haulage is main and tail, and the 
hauling motors will accordingly be fitted with their patent starting 
and reversing switch, which is specially designed for this class of 
work. The electric power is to be taken from the mains of the South 
Wales Electrical Power Distribution Company, who are now commenc- 
ing to run their Rhondda mains from Pontypridd to Wattstown in the 
one valley and to Llwynpia in the other valley. Messrs. Bruce 
Peebles and Co. are providing cables down to the pit bottom large 
enough to carry 1,000 h.p., as the colliery company intend later on to 
convert the whole of their plant to clectric driving. 


Croydon. — Application is to be made for sanction to borrow 
£45,406, in consequence of the adoption of the following estimate for 
extension requirements, which has been presented by the borough 
electrical engineer: Plant—two water-tube boilers with pipewerk and 
valves, £3,500; mechanical stokera, £850 ; buildings and foundations, 
£400; pipe covering and connecting, £250; 600-kw. engine and 
dynamo set, £7,000; pipework and valves, £400; foundations, 
£400 ; switchboard cables, shunts, etc., £300: cooling and storage 
pond, air pumps, and pipework, £1,200: surface condenser and 
circulating pumps, £5,181 : buildings; foundations, and trench work, 
£1,200 ; water-purifying plant, £440 ; Ados flue-gas recorder, £40 ; 
atmospheric exhaust valve, £80; total on plant, £21,241. Maine— 
direct-current maius (laid), £1,810 ; direct-current mains (extensions), 
£2,000 ; additional consumers, say, at £10 per consumer, £8,000 ; 
sundry small extensions, transformers, etc., £8,000 ; total on mains, 
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£19,810. Screen round cooling pond, £250. Summary— plant, 
£21,241, add 10 per cent. for contingencies, £23,365; mains, 
£19,810, add 10 per cent. for contingencies, £21,791 ; screen, £250 ; 
total, £45,406. 

Bradford.—The recent builders’ strike interfered tly with the 
erection of the new electricity station in Valley-parade, and delayed 
the starting of the two new engines, one of which was started on the 
30th ult. by Mr. J. B. Moorhouse, chairman of the Electricity Com- 
mittee. The engine, made by Messrs. Cole, Marchant, and Morley, 
of Bradford, has 2,000 h.p., and is of the slow-speed type, of the 
inverted vertical form, compound and condensing, having two cranks. 
It is arranged for driving direct a 1,000-kw. multipolar British 
Westinghouse dynamo, at 85 revolutions per minute, with & pressure 
of 1651b. per square inch at the engine stop valve. To start the engine, 
a small barring engine, made by Messrs. Thornton and Crebbin, of 


Bradford, is provided. The engine has an independent condensing 
plant, consis of surface condenser, two air-pumps, and two return 
water-pumps. e cost of the engine and dynamo is about £13,000. 


The Electricity Committee's last report states that the total number 
of consumers is 1, 560, being an increase of 155, equal to 10 per cent. 
Tramway traction is a big raw upon the generating station. A year 

o a maximum of 1,400 h.p. was sufficient, but at present a maximum 
of 2,800 h p. is required. The output of units per week is now 
114,000, as against 42,000 last yoar. 

DM App eon is to be made for sanction to the borrowing 
of £375 for the illumination of the entrance of the Aquarium. The 
Council have confirmed the terms provisionally arranged at the interview 
between Mr. Simpson, Mr. Wright, and Mr. Talbot with regard to 
the electricity works at Southwick, which were as follows: (1) the 
contract price of £15,978 to be increased by a further sum of £750; 
(2) the Corporation to pay them by Oct. 51 the balance of 80 per cent. 
of the value of the steelwork already delivered and lying on the 
ground at Southwick ; (3) the period for completion of the work to be 
six months from this date. The Corporation are making arrangements 
for and would use their best endeavours to secure the clearance of the 
north end of the site with & view to their having the unrestricted use 
of the same within а month. Messrs, Redpath, Brown, and Co. have 
formally accepted the terms. It has also been resolved, as to the 
proposal to supply electricity outside the borough, that the resolution 
already approved by the Council, defining the limits of supply, should 
be 9 by including therein the parish of Preston Rural, The 
borough surveyor is to report upon the improvement of the lighting of 
various streets, and incandescent electric lamps are to be substituted 


for the gas burners in the lamps in the path leading vo St. Nicholas 


Church from North-street. 


Newark.—In connection with the electric light controversy the 
Newark Herald publishes an interestiug balance-sheet of the first year's 
working of the electric installation at Messrs. Ransome and Oo.“s 
Stanley Works and some notes by Mr. E. Overell, their electrician. 
The Board of Trade units generated were 171,175, The fuel consumed 
consisted of 238 tons l5cwt. lqr. of coal, at 30s. 4d. per ton, and 
18 tons of coke, at 11s. 6d. per ton (£372. 9s. 6d.). Other expenses 
were: 290 gallons of oil, 259; 24cwt. of waste, £3. 3s. 9d.; water 
and sundries, £17. 16s. 3d. (£50).; wages of stoker, driver, and elec- 
trician, £287. 168. 24d.; repairs, £50; depreciation (5 per cent. on 
£3,000), £150 ; capital (5 cent. on plant and land estimated value 
£3,500), £175—total, £1,085. 5e. 84d. The total cost, analysed, is 
as follows: cost of fuel per Board of Trade unit, 52d.; cost of oil, etc., 
O7d.; working expenses, 38d.; cost of repairs, O7d.; depreciation, 
21d.; capital, 24d.; being 1:49d. per Board of Trade unit, or slightly 
under 13d. per unit. The draft agreement with the Notts and Derby 
Electric Power Company for the supply of power to the Corporation 
has been agreed upon in committee. A special meeting,is to be held 
on Friday to соат the agreement, and decide whether the Corpora- 
tion would agree to delegate their powers to the company, or proceed 
with the scheme which Mr. Vesey Brown, their engineer, had drawn 
up for the lighting of the borough. 

Penrith. — Messrs. Quin and Speight, Westminster, in their report 
upon the electric lighting scheme, mentioned in our last issue, give a 
number of details for a water-power scheme, £14,810, with £1,888 
annual expenses of working ; and for a steam-power scheme, £10,110, 
and 92.501 working expenses per annum. In order to adapt South- 
waite Green mill it will be necessary to make considerable alterations 
to the premises, and widen the race from 6ft. to 26ft. After discuss- 
ing the relative merits of overhead wires and underground cables they 
recommend the latter. Messrs. Quin and Speight add: ''Taking all 
things into consideration, there is only one system of supply which 
can economically be adopted for Penrith, and that is continuous 
current at 460 volts pressure on the three-wire system. All our 
calculations are based upon this, and with a water-power scheme, con- 
tinuous current, in order to ensure reliability, must be adopted. In 
this summary we are including only for the water-power scheme, as 
the figures given render possible only one conclusion—viz., that it is 
advisable for you to use the power of the River Eamont for the gene- 
ration of your electricity supply. The amount previously given for 
the installation, including the gencrating station and sub-station, was 
£13,020 ; to which has to be added the cost of the distributing and 
feeder systems, £1,700 ; services, etc., £1,000 ; engineers’ commission, 
5 per cent., £578 ; contingencies, 10 per cent., £1,629—making a 
total of £17,927. 

Ealing.—The business manager of the electric lighting undertaking 
(Mr. Albert Lewis) in his last report states that the September 
quarter's readiags showed that 89,548 units had been consumed at 
an average price of 5:58d. per unit ; this represented an increuse in 
the орар over the corresponding quarter of last year of over 31 per 
eent., the total revenue for the quarter, inclusive of meter rent, being 
£2,247. 18s. 10d. The sales for the September quarters of the last 
three years were as follows: 1900, 37,741 units, producing £1,160. 
2s. 11d.; 1901, 67,937 units, producing £1,746, 12s. 9d. ; 1902, 89,548 


units, producing £2,247. 18s. 10d. The business of the undertaking 
continued to make excellent pores The Highways Committee have 
reported that the question of the lights being out on Spring Bridge 
and Haven Green on Saturday and Sunday evenings was di 
and the borough surveyor reported that the lamps in question were 
lighted at the usual time on Saturday night. Ап hour after lighting 
they went out, but one of tho lighters, who was passin „ lighted them 
again from the switch. Subsequently the switch ‘‘shorted” and 
burnt out, the circuit being out in consequence for the rest of the 
night. As the switch could not be repaired in time for the lighting 
on Sunday evening, a 1 connection with the mains was made, 
and the lamps were lighted at about eight o'clock on Sunday evening. 
This temporary connection was again made on Monday evening, but 
the switch had now been repaired and all was in order. 


Croydon Fire.—Shortly after 8.15 p.m. on Friday last a fire was 
discovered in the testroom of the Borough Council's electricity works, 
which is situated close to the switchboard of the alternating-current 
system. This was extinguished by means of buckets of sand, but a few 
minutes afterwards the cables under the switchboard were found all 
ablaze. An attempt was made to extinguish this by sand also, but the 
inflammable nature of the insulation caused the fire to develop so 
quickly that the machinery had to be shut down, and the water [ps 
played on this end of the engine-room. Although every cable in con- 
nection with this supply was ruined, new cables supplied by Messrs. 
Callender’s were run and coupled up, and the supply resumed in 
about 24 hours after the fire took place. It had been anticipated that 
several days would elapse before this could be done. We are informed 
that it was due to the splendid manner in which every man on the 
staff worked that the supply was resumed so quickly. It had already 
been decided to overhaul this cable chamber next spring, it bein 
found impossible to do so before. Mr. Scott, who himself only too 
over the management of these works in May last, with a staff of more 
than half new men, has a y carried out the change over to direct 
current of the contre of the town, and this, together with the traction 
supply, was not interfered with. The fire was got under by the time 
the brigade arrived by the works staff, who did extremely well under 
the trying circumstances, the whole place being filled with dense 
fumes of burning rubber and bitumen. Up to the present the cause 
of the fire has not been discovered. 


.-—New electric lighting mains are to be laid at а cost of 
£453. Ап application from the Postmaster-General, under the powers 
contained in the Telegraph Acts, 1865 to 1892, and in pursuance of 
the Telegraph (Telephonie Communication, etc.) Act of 1899, for per- 
mission to take up а number of footways and carriageways of the 
streets in the borough for the purpose of laying 3in. cast-iron pipes 
and also for the provision of jointing chambers at intervals of 150 
yards or thereabouts to give access to the pines, has been postponed 
pending the result of the deputation which is to wait upon him in 
conection with the matter. Should the result prove unsatisfactory, or 
should the Postmaster-General insist upon his rights, the Electric 
Lighting Committeo propose to consent, subject to the conditions for 
the protection of the Council's interests being agreed to by the Post- 
master-General, as follows: (1) That the conduits be laid only along 
those portions of the footways adjoining the houses, and in vertical 
sets of three (one under the other), instead of side hy side as proposed ; 
(2) that the ducts be laid so that no part shall be less than 3ft. from 
the surface of the carriageway or 2ft. below the surface of the footway, 
and that the iron pipes be laid so that no part shall be less than 2ft. 
below the surface of the carriageway or less than 14їп. below the 
surface of the footway ; (5) that there shall be a depth of not less than 
6in. between the top of the roof of the manhole or the walls thereof, 
and the surface where these are constructed under the footway paving, 
and a depth of not less than 1ft. where they are constructed under the 
carriageway ; (4) that no manhole chamber, joint pit, or any duct or 
other work be placed in any position where it will interfere with any 
drain, sewer, gully pit, chamber, or other property of the Council; 
(5) that the expenses incurred by the Council in superintending the 
work be paid by the Post Office authorities. 


London County CounciL—The Establishment Committee have 
presented a report upon telephones at the Council's central offices, 
making the following recommendations: (aH) That the resolutions of 
the Council, dated July 29, 1902, authorising an expenditure of £210 
in fitting - up a call-room off the hall and adapting a building as an office 
exchange in the yard, and sanctioning the employment of a telephone 
attendant at the wages not exceeding 25s. a week, be rescinded. (b) 
That an expenditure not exceeding £300 be authorised for providing 
cabinets and screens, and for other work connected with the removal 
of the switchboard, etc., and fitting-up the entrance hall and the 
room adjoining it. (е) That the offer, dated Oct. 23, 1902, of the 
National Telephone ( ompany, amounting to £327. 15s., for providing, 
inter adii, five additional exchange? lines, а new switchboard, and 
connecting the existing 42 lines, and for proviene 116 additional 
telephones and lines, and operating the whole of the lines during 
certain hours daily to the satisfaction of the Council's engineer, and 
subject to a proportionate reduction in the amount of the offer until 
the full number of the lines required are ordered by the Council and 
are provided and working, be accepted ; that the arrangement be for 
five years ; that the solicitor be instructed to prepare the necessary 
agreement ; and that tlie seal of the Council be affixed to such agree- 
ment when ready. (/) That authority be given for the employment 
of а bov messenger at wages not exceeding 148. a week." Notices 
under Electric Lighting Acts and Orders have been agreed to as 
follows: the Metropolitan Electric Supply Company, of intention to 
lay high-tension mains along a portion of Elgin-avenue and along 
Norfolk-mews ; the St. Pancras Borough Council, to lay mains along 
Berkeley-road, and along Kedhill-street and a portion of Cumberland- 
market. A notice was also served under an order granted to a local 
authority from the Battersea Borough Council of intentiou to lay 
mains along Spenoer-road. 


discussed, 
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TRACTION. 


Newport.—The work of relaying the Newport tramways for electric 
traction was commenced this week. 


Middlesex.—In connectien with the County Council's light railway 
scheme the Great North-road is to be widened where necessary to 40ft. 


Worthing.—The Corporation purpose proceeding by parliamentary 
Bill with the application for powers to construct tramways in the town. 
Cheshire.—A Bill will be introduced next session to construct an 
i cd tramway from Chester to Birkenhead, a distance of about 13 
es, \ 

Halifax.—The tramway from Stump Cross to Hipperholme, which 
e been constructed by the Corporation, is to be officially opened 
to-day, | | 
—The tramways report for the 15 months just ended 
shows that the receipts have amounted to £18,601 and expenditure to 
£13,901. 

Leeds.—It is proposed to increase the salary of Mr. Arnold G. 
Livesay, assistant tramway electrical engineer, of Leeds, from £200 to 
£250 per annum. 

Bridlington.—At their last meeting the Town Council decided to 
take steps to obtain powers to construct and work an electric tramway 
between the quay and the old town. 

Sunderland.—The Tramways Committee are in communication 
with the Postmaster-General with a view of introducing the system of 
carrying letter - boxes on the tramcars. 

Beckenham.—The Urban District Council agreed at their last 
meeting to promote a Bill in the next session of Parliament for the 
construction of tramways in the district. 

Light Railways in the Peak District.—The Chapel-en-le-Frith 
Rural District Council have unanimously agreed to support the scheme 
for a light railway from Buxton to Chinley. 

Crewe.—The Town Council have received several proposals for the 
laying down of light railways in the borough. Full particulars of the 
scheren, however, have yet to be submitted. 

Egham.—It is the intention of the London United Tramways 


Company to apply in the coming session of Parliament for the exten- 


sion of their system through Staines and Egham. 


Chester.—Mr. A. А. G. Malet has held an enquiry into an applica- ' 


tion by the Town Council to borrow £5,924 for purposes connected 
with the supply of electric energy for the tramways. 


Kirkealdy.—A consignment of five of the Corporation tramcars 
has arrived. The builders are George Milne and Co. The tramways 
аге expected to be opened in about three months' time. 


Bournemouth.—An amicable settlement of the tramway dispute 
between the Bournemouth Oorporation and the British Electric 
Traction Company is reported to be under consideration. 


Levenshulme.—The District Council are obtaining the money 
required for the reconstruction of the tramways in the district from 
the Manchester Corporation at £3. 7s. 6d. per cent. per annum. 


Macolesfield.—The support of the Town Council is solicited to the 
scheme for the construction of a light railway from the Oat and 
Fiddle to join the Macclesfield proposed tramways in Buxton-road. 


Steyning West.— The Rural District Council have signed the 
agreement with the Brighton and Shoreham Tramways Company con- 
senting to their constructing a tramway through Kingston-by-Sea and 
Lancing. 

Yarmouth.—On Wednesday the Corporation held a special meet- 
шр to consider the proposed tramway extensions, at a total cost of 
£56,200. After discussion the meeting was adjourned till next 
Tuesday. 

Glamorgan.—The Light Railway Commissioners have submitted 
to the Board of Trade for confirmation an order made by them for the 
construction of light railways from Morriston to Pontardawe, in the 
county of Glamorgan. 

East Preston.—The Rural District Council have а resolu- 
tion declining at present to support the scheme of the British Electric 
Traction Company for an electric tramway along the coast from 
Worthing to Littlehampton. 

Berlin.—A report reaches us to the effect that it is proposed to 
construct an underground railway in Berlin at a cost of £2,811,150. 
It will be a municipal undertaking, and four years are reckoned as the 
time in which it can be completed. 

Manchester.—A deputation representing the local branches of the 
Tramways and Vehicle Workers’ Union has waited upon the Tram- 
ways Committee with reference to the agitation for a reduction of 
working hours and an increase in wages. 

Marrogate.—A special meeting of the Town Council was held 
yesterday week, when the proposal to include clauses in the Bill to be 
promoted next session for the construction of tramways in the borongh 
was rejected. The motor-omnibus clause met with & similar fate. 


Batley.—Terms are being arranged between the Corporation and 
the British Electric Traction Company for the supply of current to 
the company from the municipal power station. A draft agreement 
has been drawn up for the lease of the tramways to the company. 


Darlington.—Prof Kennedy has delivered plans of the proposed 
tramways. It is hoped that the tenders will be let and the work 
completed within about 12 months. The Tramway Committee are 
considering the question of having double-decked or combination cars. 


Aston.—Sir F. Bramwell has held an arbitration to determine the 
rice to be paid by the Aston Manor Urban District Council to the 
Birmingham and Aston Tramways Company for their undertaking, 


partly under Act of Parliament and partly by agreement. The 
company’s claim is for £80,000. 

Stroud.—The light railway scheme for Stroud Valley is proceeding. 
The levels of various streets in the town of Stroud and of roads in the 
surrounding district, including Chalford, Nailsworth, and Stonehouse, 
have been taken by surveyors, and plans and sections are occupying 
the attention of a Stroud firm of architects. 

London County CounciL—The Council on Tuesday authorised an 
expenditure not exceeding £15 a week, until March 31 next, for the 
employment of clerks of works to supervise the erection of buildings 
in connection with the reconstruction for electrical traction of portions 
ef the Council's southern system of tramways. 

Bury.—In the provisional order for the Heywood-street to Market- 
street section of the tramways it is proposed to ask for powers to 
construct a line of tramways along Spring-street from Cecil-street to 
Frederick-street, and along Frederick -street to Market-street, for 
submission as an alternative scheme to Cecil-streot. 

Irthlingborough. —The electric traction company propose a devia- 
tion of the tramway route in this district so as to cross a proposed 
widening of the bridge. The matter has been brought to the notice 
of the Urban District Council, who suggest that the compeny should 
make the necessary alterations gt their own expense. 


Birkdale.—On Tuesday afternoon Major Drewitt, R.E., Board of 
Trade inspector, visited Birkdale and inspected the electric tramwa 
between the corner of Aughton and York roads and the Crown Hotel. 
The inspection having been completed, and Major Drewitt having 
given his approval, the cars were at once started for public service. 


Warrington.—The Wilderspool section of the Corporation tram- 
ways has been sanctioned by the Board of Trade. Messrs. Preece and 
Oardew are now preparing plans and estimates for the construction of 
the extension to Stockton Heath, the probable cost of which is £7,000. 
Trial trips over the Longford and Manchester-road routes have proved ' 
quite successful, 

Liverpool.—The Lord Mayor of Liverpool on Tuesday evening 
entertained at dinner 700 inspectors, drivers, and conductors of the 
Corporation tramways. This was the second dinner of the men, the 
first 700 having been entertained on Monday evening. The men 
seemed to thoroughly enjoy themselves, both at the dinner and at 
the subsequent entertainment. 

Pontypridd.—At a special meeting of the Urban District Council 
on Tuesday plenary powers were given to the chairman of the 
Tramways Committee to purchase 1 in Rhondda- road to carry 
out the tramway scheme of the Counci is will enable the engineer 
to proceed with his plans without widening or in any way interfering 
with the Taff Vale Railway Bridge. 

Alexandra Park.—The Light Railway Commissioners held an 
enquiry at the Alexandra Palace on Friday into the matter of the 
proposed further widening of roads in conneotion with the light rail- 
way scheme. The Chairman said that the Commissioners had come 
to the conclusion that a solid case had been made out for a 50ft. road, 
and therefore the order would stand. | 

HulL—A special committee of the Corporation is to be appointed 
to consider and report “* аз to the allocation of the proportion of cost 
to be borne by the tramway undertaking of the sections of city 
improvement.” Hitherto the trams have not been debited with any 
portion of the cost of street improvements which have been made in 
the interest of the tramway service. 

Brighton.—A proposal to advertise for tenders for constructing 
tramways in London-road and Old-steine was referred to the Tramways 
Committoe at the last meeting of the Town Council. The Tramways 
Committee recommend that application be made to Parliament 
in the proposed Bill for power for the Corporation to run motor or 
other omnibuses in connection with the tramway system. 


North-Eastern Railway.—It is now stated that the directors of 
this company have decided to experiment with petrol motors for the 
propulsion of light and frequent trains on their local services. It is 
thought possible that these may afford a solution of the problem of 
meeting the competition of the electric trams, and meanwhile the 
question of electrifying the Tyneside lines will be postponed. 


Stockport. — With regard to the electric tramways in the borough 
it was stated at the last Town Council meeting that the committee 
considered they were working асаа Since the accounts were 
made up in March the average receipts had more than doubled, and 
it was believed that when the accounts were submitted next year the 
Council would have no cause to be dissatisfied with the results. 


Sheffield.—The extension of the Heeley section of tramways to 
Woodbank-crescent was opened on Saturday. The new section is 
three-quarters of a mile in length, half a mile being double track, and 
the remainder single with passing loops. The total rise from Heeley 
із 150ft., and the steepest gradient 1 in 16. This extension is a 
portion of the schenie for running cars right through to Woodseats. 


Nottingham.—The first trial trip on the Wilford-road section of 
the Corporation electric tramways was made last week, and proved 
entirely. satisfactory. The date of the Board of Trade inspection has 
not yet been fixed, but the opening of the line for traffic is not likely 
to be much longer delayed. hen it does take place the whole of the 
original scheme of the Tramways Committee will have been completed. 


South Shields.—The British Electric Traction Company have 
given notice of their intention to again apply in the ensuing session of 
Parliament for powers to construct an electric tramway between South 
Shields and Sunderland. A town’s meeting held on Tuesday night 
approved the proposal of the Corporation to promote a Tramways Bill 
in the next session. The powers asked are for a little over £200,000. 


Lewisham.—At the last moeting of the Borough Council a long 
discussion took place om the tramway question, a resolution having 
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been adopted a short time against the introduction of tramways. A 
motion to rescind this resolution was eventually lost, as there was not 
& two-thirds msjority in favour of it. The Council are holding out 
against а contribution towards the cost of the street widenings 
involved in the London County Council's scheme. 


Croydon.—Purley car-shed is to be extended at an estimated cost 
of £3,500 in order to provide accommodation for an additional 15 cars. 
An extension of the tramway system is also proposed, and parlia- 
mentary powers will be sought in the next session authorising the 
following extensions—viz.: (1) from Morland-road to Wood-side, and 
continuing along Portland-road to High-street, South Norwood ; (2) 
ou the Thornton Heath terminus to the Gloucester, Whitehorse- 
road. 

Prestwich.—Good progress has been made in connection with the 
construction of electric tramways at Prestwich. Lines through Prest- 
wich village have already been laid, and the men engaged at the 
Salford boundary end of the undertaking have got the road up ready 
for lying the lines along Bury New-road opposite to the entrance to 
Prestwich Park. It is believed that in about a month’s time the 
о wil be running from the Salford boundary into Prestwich 
village. 

Bilston.—On Thursday last week Colonel von Tromp made an 
inspection of the new electric tramway laid down by the British 
Electric Traction Company from Willenhall through Bilston to 
Bradley, and also from Willenhall to the boundary of Wolver- 
hampton, and afterwards from Willenhall to Darlaston. There was a 
large attendance of officials of public bodies in the cars, which 
а smoothly, and the trial is said to have given every satis- 
action. 


Dewsbury.—In reply to a resolution passed by the Dewsbury 


Tradesmen’s Association respecting the necessity of a tramway 


between Dewsbury and Ossett, a letter has been received from the 
British Electric Traction Company stating that the company were 
unable to take any steps in this matter owing to the fact that the 
Oasett Corporation had agreed to support the application for powers to 
es uct this line by the promoters of the Wakefield and district light 
railway. 

Paddington. —At the Borough Council meeting on Tuesday the 
Special Tranways Committee recommended the Council to oppose the 
London County Council's projects (1) for constructing an electric 
tramway between Harrow-r and Edgware-road, via Sutherland- 
avenue, and (2) a similar tramway from Shepherd’s Bush, via 
Richmond-road, Holland-park-avenue, High-street, Notting Hill, and 
Bayswater-road, to a point near Marble Arch. Both recommendations 
were adopted. 


Exeter.—A special meeting of the City Council is convened for 
this evening to receivo а report from the Electric Traction Committee, 
who, as the result of advice from а London expert, will recommend to 
the Council a series of alterations in the routes for the proposed elec- 
tric trams previously decided upon. Some seétions it will be Prop 
to abandon, and new ones will be introduced. The lengt 
tramways will be increased if the committee's recommendations, 
including ап extension to Heavitree, be adopted 


Hammersmith. —An interesting sidelight on the fiasco before the 


House of Commons Committee last month in connection with the. 
Morgan and London United Tube Bills is the action which the. 


Hammersmith Borough Council are recommended to take by their 
Law aud Parliamentary Committee. The Council have been put to 
considerable expense 1n connection with the Bills, and they now pro- 
to make a claim against the ‘‘ promoters of the London Electric 
Railways " to recover payment of the costs incurred by them. 


Longton.— Attention being called at the last Town Council meeting 


to an iucident in connection witb the tramways in High-street, when. 


the brakes on the cars failed to act effectively, it was decided to call 
the attention of the Potteries Electric Traction Company to the matter, 
and request them to give instructions that the brakes of all the cars 
shall be thoroughly examined before the cars are sent out. It wasalso 
decided to again call the attention of the compen to their promise to 
provide suitable lifeguards on the cars used on the lines in the borough. 


Belfast.—The Belfast Street Tramways Com 
exercise the options reserved to them of purchasing the tramways 
of the Sydenham District Belfast Tramways Company and the 
Belfast and Ligoniel Tramways Company, and have asked the Belfast 
Corporation whether they will give their consent to the company 


converting to electric traction the lines of the Sydenham and Ligoniel . 


Companies, and the lines in continuation thereof respectively, belong- 
ing to the Belfast Street Tramways Company, to the centre of the city. 


Cardiff.—The Tramways Committee are in dispute with the old 
tramways company over a matter of a thousand pounds. Negotiations 
for the purchase by the Corporation of the old tramcar depots have 
been dragging on for some months now, but without result. The com- 
pany have reduced their price of £25,000 to £23,000, but the Tram- 
ways Committee have determined not to give more than £22,000. 
Unless one of the parties gives way the dispute will have to go to 
arbitration. The tramway terminating on the eastern side of the 
Clarence Bridge is not to be extended as originally proposed. 


Manchester-to-Liverpool Monorail.—At a meeting of the pro- 
moters of the Manchester and Liverpool Electric Express Railway last 
week it was decided that a portion of the line shall be constructed 
immediately, seven miles in length, in the neighbourhood of Warring- 
ton. The Board of Trade, it is said, hesitate to sanction the carryiug 
out of the complete plans without something more than theory to go 
upon. When this seven miles has been built, and the practicability 
а che monorail demonstrated, it may be expected that the construc- 
tion of the remainder of the line will be undertaken at once. 


Additional Traffic Neturns.—Anglo- Argentine, £129 increase ; 
Barcelona Ensanche y Gracia, £28 increase ; Barcelona, £260 increase ; 


of the 


ny have decided to | 


Brisbane, £158 increase (month of September, £9,757, increase £994) ; 
Buenos Ayres and Belgrano Electric, £287 increase (month of 
October, £13,053, increase £183); Calcutta, £502 increase; Cape Town 
(month of August). receipts £15,450, expenditure £7,801; Isle of 
Thanet Electric, £4 increase: Mexico Electric (month of July), 
receipts £20,500, expenditure £12,600 ; Perth Electric, £272 increase; 
Port Elizabeth (month of August), receipts £4,014, expenditure £1,979, 


Cheshunt Light Railway.—The order for the above railway has 
now been finally settled with the Board of Trade, aud only waits con- 
firmation. Application, however, has been made to the Board to dela y 
its confirmation until the Waltham Cross and Enfield light railway 
order, promoted by the Middlesex County Council, is also ready for 
confirmation. The railways authorised by these orders will be in con- 
nection the one with the other, and it is, therefore, thought desirable 
that the times limited by the orders for the carrying out of the work 
should run together, and their construction be proceeded with 
concurrently. 


Volk's Electric Railway.—The Brighton Corporation have granted 
5 to Magnus Volk, Limited, to extend their electric railway 

yond the eastern boundary of the borough so as to make a connec- 
tion with the intended station of the Brighton and Rottingdean 
Seashore Railway, subject to their constructing the extended portion 
of the line in accordance with plans and sections to be appoved by the 
committee, such extended portion of the line not to be Т subject of 
compensation in the event of the Corporation taking over the remainder 
of the railway within the borough under the terms of their agreement 
with the lessees. | 


Walthamstow.—Sir Herbert Jekyll held an enquiry on Tuesday at 
the Board of Trade into the order promoted by the Walthamstow 
Urban District Council for the construction of light railways: (1) from 
Tottenham to Woodford ; (2) from Chingford to Leyton; and (3) 
from Higham-hill to the Leyton boundary. Mr. Hutchinson's appli- 
cation to extend the borrowing powers from 40 to 50 years on the 
ground of the high rates, 9s. 7d. in the £, was refused, as was also a 
suggestion of the Hale End District Association of Ratepayers that the 
Council should be prohibited from acting as their own contractors, 
owing to their alleged extravagance and inexperience. 


Finchley.—At last night's meeting of the Urban District Council 
the surveyor presented a report with reference to the construction of 
railways Nos. 5 and 4 of the Middlesex Light Railways Order, 1901, 
and on the street widenings involved in the scheme. The lines in 
question extend aleng the Great North-road from Highgate Archway 
to the junction of Totteridge-lane with the Great North.road. There 
is also a short branch line along the East End- road to a pro gene- 
rating station on a site adjacent to the Great Northern hai way. The 
report set out the provisions under which the County Council are 
required to carry out the construction of the lines, and deult with the 
street widenings proposed. As to paving, the surveyor favoured the 
use of bardwood in preference to softwood blocks, as had been suggested. 


Glasgow.—In giving judgment in favour of a cab proprietrix at 
Glasgow for £15 in respect of damage to a cab which was run into by 
an electric car in January last, Sheriff Strachan made the following 
cogent remarks: ‘‘The defenders seem to be under the impression 
that they have got a prior and preferable right to the use of the 
streets, and that it is the duty of the public to stand still whenever 
а car 1з seen approaching and allow it to rush along under the 

nalty of being knocked down or thrown out of the way. 

hat, of course, was a most erroneous and dangerous assump- 
tion. While the public must use all reasonable care and caution 


| во as to avoid coming into contact with the cars, the drivers 


of these vehicles were bound to observe at least three obvious 
precautions : (1) they must proceed at a safe and moderate rate 
of speed ; (2) they must have a thorough knowledge of the mechanism 
of the cars, and have them entirely under their control ; (3) they must 
keep a proper lookout, and be prepared to stop or reduce their speed 
when there was any danger of their coming in contact with a person 
or vehicle. These 5 were binding on drivers of all vehicles, 
and it was especially necessary that they should be observed by the 
drivers of electric cars, which were the most destructive of vehicles 
when not properly handled or controlled." 


Tramway Municipalisation at Birmingham.—Mr. Arthur 
Chamberlain has written a further letter to the Birmingham and 
District Trades and Property Association, in which he sets forth 
reasons why the citizens should not approve the Bill now being pro- 
moted by the Birmingham City Count: empowering them to munici- 
palise the tramways undertaking. To quote from the letter: “In 
the game of negotiation a card in hand is quite as valuable as, some- 
times more valuable than, a card on the table. The power to promote 
a Tramway Bill isa card that the Council has in its hand, but it is 
neither necessary uor desirable to play it until they can show us 
that it is impossible to lease the concession on satisfactory terms. As 
a matter of fact, without the powers now sought the Council entered 
into negotiations with the late owners of the tramways, and could 
have brought these to a successful issue if they had realised from 
the first what was the proper method of electritication and consolida- 
tion of all the lines. These negotiations therefore failed, not because 
the Council had not power to negotiate, but because they did not 
understand the tramway business, and with the best intentions varied 
their requirements from time to time. None of the members were 
sufficiently experienced in this very technical subject either thoroughly 
to understand or satisfactorily to solve the problem of a complete 
system covering the city and communicating with the outside districts, 
; . The Bill in its present form is, in my opinion, bound to lead 
to extravagance, and it is a fresh incentive to corruption in public 
life, and it is desirable that every legitimate meaus should be used to 
defeat it." А resolution approving the Bill was carried amid cheering 
at a crowded town's meeting held on Wednesday night. А poll was 
demanded on behalf of the Birmingham Property Owners’ Association. 
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Company Notice.—The Barcelona Tramways Company announce 
that the sum of £4,000 has been paid for the option to purchase the 
business, which option was to be declared on Oct. 31, when a first 
instalment of the purchase money, making it up to £200,000, was to 
be paid, and a banker's guarantee provided for the balance; but at 
the request of the intending purchasers, and in consideration of their 
paying a further sum of £1,000, which they have paid, the Board 

ave agreed to extend the time to Nov. 15. In all other respects the 
agreement stands. | 

Birmingham. —А pamphlet has been issued by the British Electric 
Traction Company on the tramway situstion in Birmingham and 
district. The suggestion of the company is that the Birmingham 
tramways should be made an integral part of the comprehensive elec- 
tric tramway scheme in the Black Country, affording through com- 
munication between the city and all the neighbouring districts as far 
as the lines extend at the lowest fares commercially possible. It is 
urged that only by single and uniform control is such a widely 
important public service possible. 

Harrow.—The Middlesex County Council tramway scheme came 
before the Light Railway Commissioners, sitting at Harrow, again on 
Friday. After hearing witnesses for the promoters, the Commissioners 
threw out the scheme as far as it related to the Harrow district. The 
tramways were proposed to be run round the base of Harrow-hill, 
and Lord Spencer and Lord George Hamilton two of the governors of 
the school, bad given in evidence that such a line would have a most 
prejudicial effect on the school. The tramcars would pass between 
two sections of the school cricket fields, and on Saturdays crowds of 
trippers would be drawn from London to watch the games. 


Railway Electrification. —Lord Claud Hamilton (chairman of the 
Great Eastern Railway Company), with Mr. G. F. 8. Gooday (general 
manager) and Mr. J. Holden (locomotive superintendent), inspected 
the track, equipment, arid works of the Liverpool Overhead Railway 
on Friday. On Wednesday last week & number of the principal 
officials of the L. and Y. Railway Company visited Southport and 
inspected the power station at Chapel-street in connection with the 
scheme for constructing an electric railway between Southport and 
Liverpool. It appears the contracts have not yet been let for the new 
line, though an announcement on the subject is expected shortiy. 


Bushy Park.—It is officially stated that there has been no sale 
of any portion of Bushy Park to the London United Tramways Com- 
pany for tramway purposes. The Office of Works is, however, disposed 
to entertain a proposal, which is strongly supported by the local 
authorities, for setting back the fence of Bushy Park for some 
distance along the tramway line where the road would be dangerously 
narrow. A piece of timbered land, of larger area than that to be 
thrown into the roadway, would be added to the park free of charge, 
а substantial permanent fence would be erected along the new frontage 
line of the park, and all structures would be reinstated free of expense 
to the Crown. 

South London. — The transfer to the London County Council of 
the undertaking belonging to the South London Tramways Company 
has been postponed owing to legal difficulties. The date originally 
fixed was last Saturday, but the probability is that the actual transfer 
will not take place until the 14th or 21st of the month. The system 
which the Council will then acquire is something over 12 miles.in 
extent, running from East-hill and North-street, Wandsworth, to the 
Borough and Westminster Bridge, with intersecting lines to Chelsea 
Bridge and Queen’s-road. The work of electrification on the lines 
from Tooting to the bridges is proceeding apace, and it is confidently 
expected that the month of March next will witness the inauguration 
of the new service on the Tooting-to- Westminster section. 

Barnsley.—The formal inspection of the tramways which have 
recently been completed in Barnsley was made on Friday by Colonel 
von Donop and Mr. Trotter, inspectors of the Board of Trade. They 
were py nn by а large number of the officials of the owning com- 
pany, the British Electric Traction Company. The inspectors found 
everything apparently in order, and arrangements have been made for 
the official opening of the service to-day. The line covered by the 
inspection runs from Old Mill to Worsborough Dale and Worsborough 
Bridge, a length of about three miles. There will be 10 cars at the 
outset, and the town will have a 10 minutes’ service, with 20 minutes’ 
service to the termini. -Three penny stages have been arranged, and 
special workmen's cars will be run morning and evening. The over- 
head electric system is in use, and the Corporation will supply the 
motive power. 

Torquay.—The Corporation have received a report from Mr. J. E. 
Waller, of the firm of Kincaid, Waller, and Manville, on the question 
of tramways for Torquay. In this report Mr. Waller recommends 
that the Corporation would be well advised to both own and work 
such an undertaking ; but in any event, even if they should be dis- 
inclined to undertake the working of the tramways, he is satisfied 
that their ownership ought to be in the hands of the Corporation. 
There would be little or no difficulty in obtaining a reliable company 
to take a lease of the tramways on terms which would prove remune- 
rative to the Corporation, who would thus be able to retain not only 
the construction, but also the maintenance and renewals of the tram- 
ways, thereby avoiding all interference with the streets by any 
outside body. In conclusion, Mr. Waller expresses the opinion that 
trams would prove of great рае utility in Torquay, and that, 
. under puer management, they should undoubtedly be financially 
successful. 

Burton.—In reference to the proposal for a light railway from 
Burton to Ashby, a largely attended public meeting has unanimously 


decided in favour of the purchase clause being inserted in the order. 


А resolution deprecating the payment out of the rates of any part of 
the eost of the street improvements involved in the scheme was also 

. The Light Railway Commissioners held on the 30th ult. an 
enquiry into the application of the Midland Railway Company to 


construct.the railway, which would go by Newhall, Swadlincote, and 
Woodville to Ashley. The proposed mileage is 114, divided into four 
sections. The gauge suggested is Sft. bin., the gauge upon which it 
is proposed to construct the Burton Corporation tramways. The 
overhead trolley system would be adopted. At the conclusion of the 
evidence, which raised the question of the insertion of the purchase 
clause in the order, the Earl of Jersey announced that the decision as to 
the purchase clause would be reserved. The Commissioners, however, 
wou!d recommend that an order be issued. 

Penarth.—A statement on behalf of the Penarth Tramway 
Syndicate, which has been formed for the purpose of obtaining a 
provisional order for the construction, equipment, and working of an 
electric tramway between Cardiff and Penarth, was laid before the 
District Council at their last meeting. It showed that the proposed 
tramway would be laid on the main road from Penarth t» Carditf, 
forming a junction with the Grangetown service of the Cardiff Corpora. 
tion, and the route presented no engineering difficulties. Power might 
be supplied from the Penarth Electrical Supply Company, the South 
Wales Electiical Distribution Company, or the Cardiff Corporation 
works, or the syndicate might seek authority to erect generating 
stations. This matter would be subject to any suggestion of the 
Council, and full regard would be paid to the views and suggestions of 
the Council's engineer. The syndicate would зоп a service of trams 
every 10 minutes throughout the day, and the journey would not 
occupy more than 20 minutes, whilst the cars and appliances would be 
of the latest design. The syndicate has already received promises of 
capital to an amount beyond what would be required to construct, 
equip, and work the tramway. Upon receiving the consent of the 
Council steps would at once be taken to obtain a provisional order. 


Glouoester.— With reference to the nantly held by the Light 
Railway Commissioners at Gloucester in August last in respect of the 
applications made to them by the Corporation of Gloucester and by 
the Gloucestershire County Council for orders to authorise the con- 
struction of light railways in the district, the Commissioners have 
now decided to grant the respective applications: (a) of the Corpora- 
tion, so far as it relates to the proposed light railways within the 
boundaries of the city of Gloucester, including powers to make such 
junction at the eastern кау with the proposed light railways of 
the County Council as will allow a through service of cars to be 
worked; and (ö) of the County Council. The Commissioners con- 
sider it desirable in the public interest that the Corporation and the 
County Council should come to an arrangement for working a through 
service at through rates upon the two lines, and if an agreement on 
the matter is arrived at between the authorities before the orders are 
finally settled and submitted to the Board of Trade, the Commissioners 
will make provision therein to carry the agreement into effect. If the 
authorities should in default of agreement join in requesting the Com- 
missioners to deal with the matter, the Commissioners would be pre- 
pared after hearing the parties to determine the basis on which the 
working arrangement must be arrived at. 

Finsbury Park Tube.—The builders of the new tube from Moor- 
gate-street to Finsbury Park have been going on steadily with their 
works, and the greater section of the line is now practically com- 
pleted. This section, which is three miles long, is from the City 
terminus to Drayton-park, with intermediate stations at Old.street 
and Essex-road, and it is only another half-mile from Drayton-park to 
the other terminus at Finsbury Park. It is a question now as to 
whether the finished portion shall be opened for traffic before the 
whole length of line is constructed. In the event of the directors 
deciding that it skall, it is likely that passenger trains will be running 
upon it very early in the New Year. The first complete train of seven 
coaches for the new tube railway has already been completed and dis- 
patehed from кае оопа to London. The coaches are, it is con- 
sidered, the most luxurious ever constructed. The over-all length of 
each coach is 50ft., and each will accommodate 73 passengers. Each 
car, it is said, is practically a train in itself, and can ruo as a unit or 
in conjunction with other coaches. The 5 cost of these 
cars is about £1,000, independent of electrical equipment. The train 
of seven coaches has been manufactured by the Brush Electrical 
Engineering Company, and four similar trains are practically com- 
pleted. Each train measures 350ft. in length. 

Shipley.—Mr. Alfred Baker, goneral manager of the London 
County Council tramways, has given his award in connection with 
the matters in dispute between the Bradford City Council and the 
Shipley District Council regarding the tramways within the latter's 
district. There were several matters in dispute, including the cost of 
the tramways, the street improvements rendered necessary, and the 
cest of electricity. The award is as follows: (1) that the period of 
the lease shall be for 30 years ; (2) that the Bradford Corporation shall 
pay to the District Council interest and sinking fund charges at the 
rate of £5. 14s. 6d. per cent. per aunum for years from May 17, 
1902, on the sum of £27,614, expenditure in the construction of the 
Shipley tramways ; (3) that the Corporation shall pay to the District 
Council interest and sinking fund charges at the rate of £4. 10s. 3d. 

r annum on the sum of £12,642 expended in street improvements ; 
4) that the District Council shall supply electrical energy for the 
proper working of the tramways at 13d. per Bourd of e unit 
(measured at the station) but that the price shall be subject to 
revision every five years ; (5) that the District Council shall maintain 
the tramway—all except the overhead equipment, which is to be 
maintained by the Corporation—charging the Corporation at the rate 
of £100 per mile per annum for such maintenance. The Corporation 
shall then be relieved of all liability in respect of any accident arising 
from the defective condition of the tramway which has been main- 
tained by the District Council. 

Leicester and Anstey Light Railway.—<As we briefly announced 
last week, the Light Railway Commissioners after enquiry decided to 
recommend the Board of Trade to grant an order for the construction 
of light railways between Leicester, Anstey, Groby, and Newtown 
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Linford. 
arrived at between the promoters and the Corporation of Leicester. 
The Corporation аге the tramway authority in the district, and own 
the «воб of the tramways in the borough, which they intend to elec- 
trify. The basis of the agreement arrived at was as follows: The 
Corporation to have the right to purchase so much of the railways as 
were within the borough within two years of their opening for traffic, 
upon the terms of the Corporation paying to the company the cost of 
construction, plus the cost of land acquired and used for the purposes 
of that portion, plus 10 per cent. on these costs, with a view of 
eovering the proportion of capital expenditure attributable to that 
portion of the line. In view of their not exercising this right, 
the Corporation also to have the alternative right of purchasing so 
much of the railways as were within the borough, at the expiration of 
21 years from the date of opening for traffic, or each successive period 
of seven years, upon the Corporation paying to the company a fair 
market value of that portion of their railway as a going concern, 
without any allowances for compulsory purchase. If the Corporation 
exercised either of the rights already referred to, they should agree to 
the lease of railway No. 2, together with running powers over so much 
of railway not within tho Corporation boundary as should be neces- 
sary for them to work their traffic from No. 2 to their No. 1, fora 
period of 50 years, upon terms 
the Corporation should agree, at the termination of the lease, to grant 
facilities for the purpose of forwarding such traffic as the company 
might agree to. Оп a clause to this effect being agreed to, the 
' Commissioners agreed to recommend the granting of an order. 


Tube Railways in London.—The Joint Committee of the London 
County Council appointed last week to consider at once the advisa- 
bility of the Council promoting in the next session of Parliament a 
Bill on the subject of underground railways in London, reported on 
Tuesday that after consulting their officers they had arrived at the 
conclusion that, even if it were desirable, it was impossible within the 
time limited by the Standing Orders in Parliament for the Council to 

romote in the ensuing session any Bill which would require the 
deposit of peus and sections and a book of reference. After reviewing 
the general situation, the committee presented the following resolu- 
tions: (а) That in the opinion ef the Council it will be detrimental to 
the interests of London if any Bill for the construction of a tube railway 
is proceeded with in Parliament until a full enquiry shall have been held 
and а report presented upon the following questione: (1) how far it is 
possible to adapt theprovisionsof the Light Railways Act, 1895, tounder- 
ground railways in London as recommended by the Joint Select Com- 
mittee of 1901 ; (2) whether it is possible and desirable to formulate 
gome general scheme of underground railway accommodation capable 
of serving the requirements of London as a whole, and if so, what 
should be the main features of such general scheme ; (3) whether 
a system of deep-level tube railways will afford the best results, or 
whether it will not be preferable to adopt either wholly or partially 
the system of underground locomotion in operation in Continental 
and American cities; (4) how and by whom such general 
scheme can best be carried out, having rd to the general 
traffic within London, the special need of supplying means of access 
to the suburbs, the housing problem, the need for cheap 
fares, the raising of necessary capital, and existing means of 
locomotion. (6) That with a view to obtaining such enquiry a3 
above mentioned a deputation do wait upon the President of the 
Board of Trade and ask him to assist in obtaining the appointment of 
a commission to hold such enquiry, with power to consider all proposals 
that may be brought before them for the construction and supervision 
of underground railways in London, and to report as to the desirability 
of establishing some authority to prepare and issue provisional orders 
for confirmation by Parliament authorising the construction of such 
underground railways as such authority may be satisfied will be for 
the public benefit, and in the meantime to use his influence to 
obtain the suspension of any Bills that may be introduced 
into Parliament for the construction of tube railways in London. 
(c) That it be referred to the Parliamentary, Highways, Housing, 
and Finance Committees to jointly arrange for the proposed 
deputation, and to report again to the Council as to an 

further steps they may deem it advisable that the Council shoul 

take. In conclusion, the committee stated that in order that the 
Council might be in a position to lay full information befere the com- 
mission, they had instructed the officers to prepare a complete scheme 
of locomotion for London, and in particular to report as to what 

roposals would be most likely to relieve congested and insanitary 

istricts, provide the best means of opening up new areas, and afford 
the greatest convenience to the travelling public. After some discus- 
sion the report was received, and the consideration of the recommenda- 
tions in it deferred until the next meeting of the Council. 


Chatham.— An accident, attended by disastrous results, occurred on 
the Chatham and District Light Railway on Thursday last week. The 
scene of the mishap was at the foot of Westcourt-street, Old Brompton, 
very close to the main entrance to Chatham Dockyard. The gradient 
here is very steep, and иш at right angles at the bottom is the 
brick wall of the dockyard. It will thus be seen that the curve of 
the line at this spot is very sharp, and the cars have to reduce their 

to practically nothing in order to make the turn successfully. 

e reports of the accident show that shortly after six o'clock on the 
Th y morning a workmen's car, filled with mechanics and labourers 
going to work in the dockyard, was proceeding down the hill when 
the wheels skidded. The brakes failing to arrest its progress, the car 
dashed on at а high speed, and finally, leaving the rails at the curve 
above referred to, dashed into the wall at the bottom of the hill and 
overturned. The number of passengers on the car at the time is esti- 
mated at between 70 and 80, whereas it was only constructed to carry 
50. The accident resulted in the death of two persons outright, and 
more or less serious injuries to 50 others, onc of whom has since 
uccumbed, In the course of the car down the hill many of the 


In the course of the "е an important agreement was | 


зей or settled by arbitration, and. 


4 


, Passengers jumped off, and the driver and conductor, it is 


reported, themselves leaped to the 
injury. It appears that the Gillingham Urban District Council, 
in whose district the scene of the accident is situate, have 
entertained misgivings with regard to the line in West- 
court-street, owing to the steep gradient and the sharp curve at 
the bottom, but their objections were over-ruled, both the com- 
pany and the Board of e inspector being of opinion that the 
powerful brakes with which the cars are fitted would afford complete 
control. As to the fact that the car was carrying 30 more passengers 
than its proper number, it is stated that the company have found it 
next to impossible to prevent overcrowding; the cars have been 
literally ‘‘ stormed " in the mornings and evenings, the officials being 
set at defiance. At the opening of the inquest on Monday on the 
bodies of the three men who were killed, the conductor of the car said 
in evidence that it was impossible to keep men off. If he pushed one 
off others got on. He believed that the car travelled down the hill 
at the rate of 15 miles an hour. It was habitual for the early 
morning car to be overcrowded. It was not usual for a pilot to go 
on the first car down the hill. There was a pilot there sometimes, and 
if he was there at the top he took the car down. There were three brakes 
on the car, the power brake, the hand brake, and the slipper brake, and 
the driver used them all. Therails were very greasy down the hill that 
morning. He suggested that the driver had better go down alone, 
though the car was overcrowded. The hand brake was of no use, 
because the wheels locked. Не could not tell whether any sard went 
on to the rails. He had no time to warn any of the passengers, and 
he did not hear the driver give any warning. Witness could not 
attribute the accident to the greasy state of the rails. He did not 
know any particulars of a previous accident at the bottom of the hill. 
He himself was not allowed to touch a brake unless he got a signal 
from the driver. Then he could use the slipper and hand Drake. He 
received no signal from the driver on this occasion. John Coffey, а 
pilot in the employ of the company, said that it was his duty to take 
all cars down the hili. On this occasion witness was at the bottom 
of the hill when he saw the car coming down. Не attributed the 
accident to the driver placing too much reliance on his hand brake. 
The Board of Trade enquiry into the disaster was opened by Major 
Pringle, R.E., on Tuesday. The proceedings were conducted in private. 


ound, thus avoiding serious 
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PROVISIONAL PATENTS, 1902. 


Ост. 27. 


Coin-freeing apparatus applicable to electric, gas, 
water meters, clocks, and other appropriate 
apparatus. John William Jones, 13, Dornton-road, 
Balham, London. 


Improvements in sparking plugs for use in connection 
with the electric ignition systems of intornal-com- 
bustion engines. James Samuel Foley, 24, Temple-row, 

Birmingham. 

23324. Improvements in automatic switches for use in con- 
| nection with the electric lighting of railway carriages, 
and for analogous purposes. The Electric and Ordnance 
Accessories Company, Limited, and Robert Frederick Hall, 

21, Temple-row, Birmingham. 
23328. Improvements in or connected with gearing. Wilfrid L. 
Spence and the British Electric Plant Company, Limited, 
Oakleigh, Alloa. | | 
$3338. Railway metal telegraphy. James Edgar, Nithsdale, 
Wrexham. 

Improved  eleetrical billiard marker and indicator. 
James Malam, 11, The Pavement, New Cross, London. 

$3357. Eleotrioally-driven surface planing and jointing 
machine. James Barr and the firm of John McDowall 
and Sons and Robert Anderson, Walkinshaw Foundry, 
Johnstone, Renfrewshire. 

Improvements in electric cables and in apparatus for 
the manufacture of same. Joseph Devonport Finney 
Andrews, 2, Park-avenue, East Sheen, Surrey. 

23372. Improvements in electric tremblers or contact breakers 
and means of actuating the same. William Spiers 
Freeman, Invicta Works, Otford, Kent. 

Improvements in and relating to main and branch 
electric switches. John William Ewart, Surrey House, 
Chiltern-road, Wendover, Bucks. 

23389. An improved galvanic dry cell. Georges Schauli and 

Dolf Lowenstein, 173, Fleet-street, London. 
$3400. Improvements in electric conductors. Walter Victor 
Morten, 205, Sumatra-road, West Hampstead, London. 
$3490. Improvements in telegraphic cable relays. Alexander 
Muirhead, 323, High Holborn, London. 

$9491. Improvements relating to Rontgen-ray and like 

| apparatus. Harry William Cox, 325, High Holborn, 
London. 

28426. Improvements in and relating to electric accumulators, 
| Lucien Garcin, 6, Lord-street, Liverpool. 

$3496. Improvements in incandescing bodies for eleotrie 

lighting purposes. Ernest Schattner, 55, Ohancery-lane, 
London. 
$3435. An improvement in electrodos for arc lamps. Charles 
Denton Abel, Birkbeck Bank-chambers, Southampton- 


buildings, Chancery-lane, London. (Gebriider Siemens und 
Co., Germany.) 


88816. 


33344. 


23371. 


i 


23387. 
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28788. 


29743. 


29753. 


$3784. 


‚ A combined electrical switch and wall plug. 


! 8 


tion of current to electric tramways and railways 
by road contact. Benjamin Joseph Barnard Mills, 23, 
Southampton-buildings, Chancery-lane, London. (Alfred 
Diatto, Italy.) 

Ост. 28. 


| Improvements in magnetio wheels. John Otto Heinze, 


jun., 62, St. Vincent-street, Glasgow. (Date applied for 
under Patents Act, 1901, Feb. 24, 1902, being date of 
application in United States. ) (Complete specification. ) 


. Improvements in and relating to induction coils. John 


Otto Heinze, jun., 52, St. Vincent-street, Glasgow. Date 
applied for under Patents Act, 1901, July 11, 1902, being 
date of application in United States. (Complete speci- 
fication. ) 

Improvements relating to the electro-deposition of 
metals upon articles of china, earthenware, and the 
like. Gerald William Laybourn, 40, Stoke-road, Shelton, 
Stoke-on-Trent. 

Improvements in controllers for eleotric lifts. John 
Sanders Stevens, Charles George Major, Edwin Charles 
Stevens, and Percy Herbert Stevens, James Works, 
Queen’s- “road, Battersea, London. 


. Improvements in trolley gear for electric traction. 


Frederick Bushell, 6, Lord-street, Liverpool. 

Improvements in and relating te electrically-actuated 
musical instruments. William Kennedy-Laurie Dickson, 
18, Southampton-buildings, Chancery-lane, London. 


Oct. 29. 

Improvements in electric switches or circuit breakers. 
Patrick Hamilton, 83, Cannon-street, London. 

D. Teers overhead life-guards for the protection of 
passengers from broken trolley wires on electric- 
driven tramoars. ‘Daniel Teers, 90, Alexandra-road, 
Moss Side, Manchester. 

Improvements in electric arc lamps. Paul Hogner, 40, 
Chancery-lane, London. (Complete specification. ) 

Improvements in secon batteries. Eduard Sand- 
hagen and Joseph Liirgen, 81, High Holborn, London. 

Improvements in electro-reversible moters. Orazio 
Lugo, 16, St. Helen's-place, Bishopegate, London. 


. Improvements in electrical generators and motors. 


Walter Herbert Flood, 4, South-street, Finsbury, London. 


. Improvements in and connected with electric ignition 


devices of internal-combustion engines and the like. 
John Alexander McMullen, 323, High Holborn, London. 
Improvements in and relating to the insulation of 
electric conductors. Edward Bergtheil, 1, Queen Victoria- 
street, London. 
John 
William Johnson, 18, Buckingham-streot, Strand, London. 
A maximum-ourrent registering indicator. Alexander 
Melville Clarke, 53, Chancery-lane, London. (Hartmann 
and Braun, Germany.) 


Ост. 50. 


A device for automatically stopping electric generating 


plant when charging batteries.. Walter Poynter Adams, 
35, Queen Victoria-street, London. 


. Improvements in and connected with the production 


of eleotrotypes. Sherard Cowper-Coles and Co., Limited, 
and Sherard Cowper-Coles, 82, Victoria-street, London. 


. Prepayment eleotricity meter. John Ellis, Keynsham, 


Station-road, Sandown, Isle of Wight. 


. Improvements connected with trolley poles of electric 


cars or locomotives. John Samuel Rigby, 15, Water- 
street, Liverpool. 

Improvements in incandescent electric lamps. George 
Hookham, 18, Southampton-buildings, Chancery-lane, 
London. 

Improved guiding device for the electric conductors 
ef tram and like cars. John Addison Miller, Fife 
House, Kingston-on- Thames. (Date а Apad for under 
Patents Act, 1901, Ost. 50, 1901, being date of application 
in United States.) (Complete specification. ) 

Improvements in protecting hoods for telephone 
receivers te prevent the spread of contagious 
diseases. Edouard Bardac and Pierre Albert Martin, 1, 
Queen Victoria-street, London. 

ents in dynamo-electrio machines. Dimit 
Balachowsky and Philippe Caire, 11, Southampton- build. 
ings, Chancery-lane, London. (Date a applied for under 
Pavents Act, 1901, May 16, 1902, being date of applieation 
in France.) (Complete apecification. ) 

Improvements in the methed of mounting electric 
incandescent lamps and apparatus connected there- 
with. Adolfo Miaja Eguren, 99, Cannon-street, London. 
(Complete specification. ) 

Improvements in and relating to telephones. Isidore 
Bernard Birnbaum and Joseph Berliner, 322, High Holborn, 
London. (Complete specification.) 

Improvements in and relating to galvanio batteries. 
Geo Pearson and Lothar Fiedler, 70, Chancery-lane, 
London 


Ocr. 31. 

23778. Improvements in dynamo-electrio machinery. 

Atkinson, Benavie, Marple. 

23797. Improvements in apparatus for composite systems. of 
simultaneous telegraphy and telephony. John Merritt 
Fell, Fife House, Kingston-on-Thames. 

23803. Improvements in and relating to the arrangement ef 
incandescent electric lamps. Matthew  Cranswick 
Greenhill and Stanley Edward Hammond, 27, Chancery- 
lane. London. 

23843. Improvements in electric telegraphy. Frederick Edward 
Hesse and Ernest Sydney Heurtley, 24, Southampton- 
buildings, Chancery-lane, London. 


James 


23858. Improvements in thermo-electric batteries. James 
Yate Johnson, 47, Lincoln's-inn-fields, London. (A. Wolf, 
jun., and Co., Germany.) 

Nov. 1. 


$3881. Au improved trolley head or conductor for electric 
wires on railways, tramways, and the like. Jas 
James Carter, 4, Vergemont Hall, Clonskeagh, co. Dublin. 

28926. Improvements in means for regulating  eleotrie 
cirouits. Henry Leitner and Richard Norman Lucas, 
Rose Villa, Byfleet, Surrey. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 20, 


1901. 

. Electrical apparatus for transmitting the speed ef a 

rotating body to an indicator at a distanee. Alcock. 

. Mouthpieces for telephones and analogous instruments. 

Bergman. (Date applied for under Interuational Con- 
vention, April 17, 1901.) 

. Carbons for arc lights. Viertel and Pueschel. 

. Automatic switch for switching off an electric motor 
used for pumping purposos. Drake and Drake and 
Gorham, Limited. 

Equipment of electrically-propelled сагв. 
and Oo., Limited. (Lydall ) 


Siemens Bros. 


23637. Electromagnetic couplings. Imray. (Onken.) 

23708. Intercommunication telephone systems. Byng and Bell. 

22134. Electrical connections. Accles and de Veulle. 

24797. Electrical motors. Burdon and Cavelier. 

95380. Method and means for attaching the carriers of 
electric light shades to thoir standards or supports. 
Marshall. 

26358. Circuit breakers for electric current circuits. Moy, 


Bastie, and Ernest F. Moy, Limited. 


1902. 
: тасос systems. Cedergren. 
International Convention, Oct. 26, 

Wireless telegraphy and means therefor. 
De Forest Wireless Telegraph Company. 

. Process for the preparation of electrodes for secondary 
batteries. Thompson. (Akkumulatoren-And Elektricitäts- 
Werke Akteingesellschaft vorm. W. A. Boese und Co.) 

. Electric lighting and apparatus therefor. McGillivray. 
. Signalling by electromagnetic waves. Fessenden. 
Automatic switch for electric pumps.  Oollings and 

Griscom. 


(Date applied for under 
1901.) 
‘Evans-Jackson 


18931. High-potential insulators. Dymond (Karlsbader Kaolin- 
Industrie Gesellschaft. ) 
19652. Ammeters and voltmeters. Nalder and Nalder Bros. and 


Thompson, Limited. 


———— — 


COMPANIES' STOCK AND SHARE LIST. 


Name. Ec Last price. 
Commereial and Industrial.— я 8 


Alliance Electrical Co., 5 сеш Кем x са: : 


4-3 
Атоп ron Hlectricity Meter 
ҮНӨ. у. уулы. доо: 1 * 18415 
British itish Insula "Wire, Ord., 1-70,000 ................... 5 .. 73-84 
——— 6 per cent, Cum. Pref., 1-40,000 ....... „„ 5 p 
——— 5 per cent. Mortgage Debentures i Rae SES pni a iets 00 105-106 
British Westinghouse Elec. and Manuf., 6 6 per cents Pref... 5 1155 
——— per cent. Mortgage Debenture Stock s1 . 101-1 
Brush Electrical Engineering, Ordinary, Nos. ор 105,751.. а .. H 
— Non. Cum., 6 per cent. Pref. .................... 2. H 
4 per cent. lst Debenture Stock ................ 100 .. 100-1 
cent. 2nd Debenture Stock ................ 100 . 94-99 
Callendert ble, Рређепёцгеа ............................ 100 .. 109-115 
О Uu peres ыыы чайы: 5 15-16 xd 
per cent. . 22 
Crompton and (oo q ˖I 3 24- 
5 per cent. Debentures .......................... 100 .. 101-106 me 
Edison and Swan United, '' A* Shares, 1-99, .......... 3 
“ А” Sbares, 01.0171 139. 5. : 
5 per cent. Debentures .......................... 100 
4 per cent. Deb. Stock, Red. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... а. 14-2 
7 per cent, Cumulative Pref. .................... 2. 
—4 per cent, Perp. 1st Mort. Dehn cece 100 .. 1 
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Name. та Last price. Name. "p Last prioe. 

General Electric Com (1900), 5 per cent. Cum. Pref... 10 .. 10-1 
—— 4 per cont, ist Mort Deb. Brock 55 100 :; E Electrie Lighting and Supply.— £ £ 

W. T. Henley's Telegraph Works, агу .............. zm 17 Blackheath & Greenwich District Ordinary 1,201-101 E E i-i 

per cent. erence EE 5 .. 09.11 44 per cent. Deb. Stk. Certs., and LOL "100 .. 105-108 

S per cent: Don KIM iai „55 100 .. 109115 Bournemouth and Poole, Ordinary ........ рае 10 .. 12-154 
India Rubber, Gutta ha, and Telegraph Works ...... 10 .. 20421 44, per cent. Cum. Pret.... 10 .. 1 
in рег = ЕРШЕ FFC 100 tet 14745 Debenture Stock, Red........................... 100 . 103-1 

P ker, П m Dunn ee I алана : Ordinare. ee i » 

rliegraph Construction and Maintenance . . . . „ йш | BOND ar cent. Preference . ... 8 Lo doi 
——-5 percent. Bonds .............................. 100 .. 102-105 Calcutta Electric Supply Corp., Ordinary, Nos. 1-20,000.... 5 .. 8 

os. 20,001-50,000 .............................. 6 ss 7-8 
Eleetrie Tramways.— Cambridge Electric Supply Company, Ltd., 0 ог жаз 5 e ih 
Anglo-Argentine, 1-260,007 ............ ͥ . T MR 5. d Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 106-1 
Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 1251 Charing Cross and 8{гапа................................ 5 .. 9-94 

Blackpool and Fleetwood Ttamroad...................... 10 .. 123-134 Nos. 50,001-70,000 .............................. 5 8-9 

Brisbahe Tramway Invest., Lim., Ord., 1-75,000 .......... 6 .. 34-4 — 4 т cent. Cum. Pref. ........................ 5 .. 546 
——— per cent. Cum. Pref., Nos. 1-75,000 Sid eae eee 5... -5 xd „City Undertaking,” 44 p.c. Cum. Pref., 1-400000 5 .. 43-5. 

44 per cent. Deb. Stk.; Red., Prov. Certs. all pd. 100 .. 105-106 — 4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 .. 1051 

British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 .. 7-74 Chelsea Electricity Supply .............................. B .. ort 

Non. Cum. 5 per cent. Pref., Nos. 25,001-58,600 .. 10 .. 91-93 44 per cent. Debentures ........................ 100 .. 109-112 
i per cent. 1st Mt. Debs., Nos. 1-5,250, of 240 each 40 .. 101-103p.c | City of London, Огйшагу................................ 10 . 10-1 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 .. 183-134 6 per cent. Cumulative Pref. .................... 10 .. ari 
per cent. Cm. Pt., 50 001-60, Раи se 10 .. 13 5 per cent. Debenture Stock ......,....... —— 89 
5 per cent. Perpetual Debenture Stock .......... 100 124- 44 per cent. 2nd Deb. Stk. Prov. Cefta. (all pd.) . 100 .. 104-107 
Buenos Ayres and Belgrano Tram. , Ord., 1-100,000 ........ 5 ak 1818 County of London and Brush Provincial, Ordihary....... à ea 
t A" б percent, Cm. Pf., 1-40,000 .............. bd -54 6 per cent. Cum. Pref. .......................... . nk 
' B" 6 per cent. Cm. Pl., 1-27,500 АРА ee 5 .. 5 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 110-11 
5 per cent. Deb. Stock, Red. ....... ЗЕТ МУ 100 .. 105-1 Edmundsons' Electricity Corporation, Ordinary,1-17,400.. 5 .. 6-64 xd 
Prov. Cert., all paid ............................ 100 .. 98-101 6 per cent. Cum. Pref. .......................... 5 * 6-64 xd 
Cape Electric Tramways, Nos. 1-400,000 .................. l 3 -28 44 por cent. First Mort. Deb..................... 100 .. 107-110 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 4 Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c.Cm. Pf.,1-20,000 5 .. м 
4 per cent. let Mo e Debentures ............ 100 .. 100-1 5 per cent. Debenture Stock, Red. .............. 100 .. 99-1 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 13-14 Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 .. 6 
5 per cent. Cum. CCC 2 11-12 44 per cent. First Deb. Stock, Red. .............. 100 .. 102-1 
— r RR еси NN) P RR RIS 100 96-99 Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 8 1-8 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 12-15 Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 .. 10-11 
6 per cent. Pref., Nos. within 1-50, 0000 10 . 1415 4 per cent. Debenture Stock, Rede.... 100 .. 101-104 
34 per cent. Mort. Debs., 1-5,000, Red. .......... 100 .. -98 Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 
Imperial Ways, Огйпагу............................ al .. 22-224 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-10, 
6 per cent, Cum. Рге!........................... al .. 144-154 London Electric, Ordinary .............................. 5... на 
per cent. Deb. Stock ........................ 10 .. 121 6 per cent. Ргеї................................. 6 .. 
Isle of Thanet Electric Tramways and Lighting, 5 per cent. 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 96- 
Cum. Pref., Nos. 30,001-60,000 ........................ 5 .. 95.5 Metropolitan, Ordinarr j . 10. 1 164 
4 per cent. Debenture Stock ..................-- 100 .. -99 ———4 per cent. First Mortgage Debenture Stock. . 100 .. 110-11 
Kidderminster and District Lighting and Traction, Pref... 5 .. 54 i per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
London United Trys. (1901),5 per cent. Cum. Pref. 1. 500 10 T 1 Newcastle-upon-Tyne Electric Supply, Ordinary.......... : is 9-94 
" x АК ; M - ene MA š 
4 per cent. Ist Mt. Db. Stock, Red.. q 400 106.1 Notting Hill Electric Lighting .............--..... . 10 . 134-1 
a РК Prov. Стёа................. 100 .. 105-107 4 per cent. First Mort. Debs., Nos. 1-500 (Reg.). 100 .. 101-1 
New General Traction, Ordinary ....................... 5 .. 2-5 Oriental, 1879............................................ L4 — 
6 per cent. Cum. Pref. ..................... eps 10 5-4 £5 mare . 5 — 
— — 5 per cent. Mortgage Debentures, 1-1, 715 (Regd.). 100 .. 93-98 Shares, New ..................... —— a КК к; 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104-103 Oxford Electric, Ordinary, 1-96 and 407-10,510 ............ i 5-6 
5 per cent. I.. aa coves 10 .. lh 4 per cent. Debenture Stock .................... MO .. 8-101 
Perth Elec. Tramways me per cent. 1 Mort. Deb. Stk. 100 .. 101. River Plate Electric Light and Traction, Deb............. 100 .. 70-75 
Potteries Electric ion 26,667-40,000 ...... 10 10111 Royal Electrical Company of Montreal, 44 per cent. First 
5 per cent. Cunt. Pret., 1- 500 FF 10 10-1 Shares Mo ebentpres ........................ 100 .. 101-108 
44 per cent. Debenture Stock.................... 100 .. 108111 Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000.. 5 .. 1 
South Lancashire Electric Traction and Power Company— 4 cent. Debenture Stock — — -... 100 - 
000 Ordinary ............... PD Б? 1 South London, Ordinary .................,..... RERUM eie . 0 .. 24. 
— 261.152 6 рег cent. Preference .......... IE . xu T 16 St. James's and Pall Mall, Ordinary, 101-20,080 ....... WE 8 2 144 
— ? ә 99 » „%% ыл... Ж. ee r cen , Pref. 6 „%%% % %%% %%% „%%%/9“ 2·»ü „„ „ „„ оо ов 0 0 %% „ „„ ee * 
— £500,000 44 per cent. Debenture Stock ... 80 p.c. 80 p.o 57 per cent. Deb........ ice Кы KR EE ues ‚... 100 56 151 
| Urban Electric Supply Co., Ordinary, 8-30,007 ............ 9 .. 54-41 
Eleetrie Rallways.— 5 per cent. Cumulative Preference, 50,001-80,000 3 .. 3 
Westminster, Ordinary 6 6 „„ „„ фое ч ооо ҷо торо ооо о „%%% %% „ͤ6ͥ 6 oe 114- 
Central London, Отй!рагу................................ 100 .. 108111 ——— 5 per cent. Cum. Pref., 110,101-138,241 .. .. ...... b . 66i 
4 per cent. Prein 100 .. 107-110 
— А deferred ....,.....,........... 100 .. 108-111 ! | е 
— — 4 P.o, Deb. Btook (Prov. Вон t Certa. fully paid). 100 .. Helis Telephones.— 
Lo on Conso nary овоооовсе ео ee ie. 

City aud Bonta cent, Debenture чоо = 100 .. 115-118 National Telephone, Preferred .......................... 100 . 92:94 
— — 5 per cent. Pref. Stock "Ol II 100 .. 128-131 Deferred Stock ................................ 100 .. 55-58 
sd Т] э” 99 "96 6 2 6 з оооооооаоов се ое 100 ee 126-129 6 per cent. Cum. First Pref. ороовоооое о еооооое во 10 ee -134 
— a g Т) '01 оооововооооевоооьаооо а о 100 ee 3.154 b REEE) g е.а 144.57 

ead r cent. ‚J—ͤ—U 3 per — per cen On. ( *6õ 33 ee 

Liverpool Overhead, 8 0. . . . . . f = фә —— iy per cent. Deb. Stock, Вей.............. 7770 Zo #9; 
—— per cent. Mortgage Debentures, Red., 1-1,700 .. — .. 102-104 —— 4 per cent. Deb. Stock, Rl... . .. 100 .. 102-106 

Waterloo and Ойу, Ordinary ...................... ... 10 . $2986 Milanta! Telephone and Nleatric Ccmoany =. . 1 #-1ха 


me EE ERE 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of | 
Traffic Returns for Increase or single track Accounts for past year. 
Line. week decrease. ч 


ре 
Receipts per Car 
Current А Total | Passengers, Car miles | Pas- 
Ending 1902 | 1901. weet year. 1901. jt Ending receipts carried. run. s' nger mile е ot mus 


Cost 


— —À—ÀM ——— 


£ £ 82 | J)). күкне кын 
Aberdeen Corporation.......... 1 5 = " de í 228 R B. Tu as 19 174 | May 31 37,931 | 9,099,715 | 794,641 |098 |1302 1,540 n 
irmingham Tramways ........ Nov. 5. , | ’ = — — — SN = EN a^ = 
Birkenbesd Corporation — = = ere => 254 а= Mar. 51| 31,593 6,456,361 — 1°17 CR 1,342 A 
Blackburn Corporation ........ Oct. 31 727 718 + 9 + 5,614 22 — — ,064 — 738,557 — 1185 1,085 | — 
Blackpool Corporation „ 30 366 313 + 53 + 91 164 — Mar. 51) 41,818 | 5,809,190 | 758,565 |173 |132 | 2,38 | — 
Blackpool Fleetwood Tramways) Nov. | я zs ў 195 H 2 г ЕШ 164 — Dec. 51 21201 1:008, í ee 115 195 150 725 
on "T" » U , | ` , [s » Г) 7 r] 5 — 
Бо Шога Corporation „ Oct. 25 5,208 | 1,000 42,118 482,987 и a Mar. 31| 70,213 2 1,530,531 | — |1100 1.150 7.57. 
Bristol Tramways Company. „ 31 «411 | 3,942 + 469 — 4 49 Dec. 31/210,112 | 36,714,906 | 5,462,039 |137 | 925| 4,080 | 6°31 
Carlisle Tramways Сотрапу.... Sd КҮБ 6:009 4 506 4 10,0624 12 T si : 8,675 21110875 523,044 1103 | 646) — 465 
Central London Iway........ Nov. 3284 2'11) 1.173 +18 275 124 » 31 62 1,188, 1,245,730a 188 164 29a 21,925 354:89a 
City and South London Railway; „ 2, 5, , Sub T Sab ds 95 " Hola 7,008,842a| 1,234,730 1215 | — | 5010 | — 
Cork E. T. and L. Company . .. Oct. 30 719 19 + + 5, 13 — 25,921 | 5,714,325 | 855,332 |100 | 671| 1,590 | — 
Darwen Corporation............ = = meses DE 7 Mar. : 
Barwon арат jj! eae Eee le Lied ce 
Dover ration ............ ov. ! | — 25 , ‚905, | j | 9-65 
Dublin & Lucan Electric Railway m T. к A E. = a + 59 61 61 Dec. 31 5,553 362,484 | 101,464 | 368 |13:20| ‘823 | 808 
Dublin U. T. electric сага...... „ 1 % | эы | + 2 ЫВ | 4 46 | n M66 | 45,813,754 | 6,670,000 |129 | 899. 5,380 | sa 
ty Tramways ........ » 26 763 618 + 160 — — May 15 26,058 | 6,393,412 446,550 |0:98 | 140 = 
Du ou s "o Nov. 1| 12,759 | 13,194 |- 435| -13,634 | 104 95 " 31/582, 146¢ | 155,243,378 |11,955,000 |090 |1171 5.897 7°51 
Hal м Opo aon ОНИ Oct. 22 1,139 028 + 111 + 2,225 271 183 ar. 51 54,969 | 13,173,924 | 1,065,764 100 |124 | 1,960 | 967 
Hudd Corporation ...... Nov. 1 029 884 + 13 22s 38 48 | Sept. 30| 29,0014| 4,649,815 | 626,031 |15 |1114| 600 |1129 
Hull Corporation, ES. ii 1,735 | 1,613 + e Tod D 94 „ 30| 72,3314] 17,264,013 | 1,647,026 |100 10-54 3,810 | 472 
Liverpool Corporation.......... Oct. 25 | 9,919 9110 |+ ч} t 1 15 Dec. 51 87,707 | 21,065, 2,218,696 |1-1 | 9,49 5,004 | 507 
vero Orns Corporation Nov. 2 1,527 А | Tt + § 154 4 | June 30| 69,152 | 8,426,976 787,010@ | 1:97 |2107a| 4,450 15 94a 
New e-on- 6 T x3 MAS S eS em = = — == AN ANI ni 
Portamouth Corporation ....... * с (а С | мае 2 28 | 49,176,681 | 320003 loas 1201 ato | 7% 
ain lon ...... Oct.30| "94 es 18 —— Ip | в 29,973 | 4,761149 | '6%159 145 9 2.50 7 
danderiand Corporation ........ Nov. 5! 1,0601 1,023 + 371+ 2, 19 17 » 3157,07 | 15,569,808 | 1,170,207 1101 11175| 3,380 61 


d to the tramway companies for term of unexpired lease. а Train mi 


a des maintenance of permanent way and proportion of profite 
ТА Half year figures с Include rail and tram. 4 Total recelpia е Electric traction only. f Including one section ef horse traction. . 
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NOTES. 


Scientific Leotures.—In the matter of lectures on 
scientific subjects the Library Committee of the Battersea 
Borough Council are doing exceedingly good work. The 
question of continuing the university extension lectures 
during the spring term next year has come before them, 
and they have wisely decided fo make the necessary 
arrangements for the prolongation of the course. In all 
probability the present lecturer, Mr. Frederick Womack, 
M.B., B.Sc., will be re-engaged for the spring term to give 
а course of 10 lectures on “ Modern Applications of 
Electricity." "T 

Electro-Harmonic Society.—At the ladies’ night 
concert to-night in the Crown Room of the Holborn 
Restaurant a strong vocal and instrumental programme 
will be given. With Madame Clara Samuel as the con- 
tralto and Mr. George Stubbs as the tenor some very 
excellent singing may be expected. The list of vocalists 
also includes the name of Miss Annie McBridge. Mr. 
Alexander Prince is down for a couple of concertina solos, 
while the miscellaneous programme includes recitations by 
Mrs. Tobias Mathay, conjuring tricks from Mr. C. Lebert, 
and musical sketches by Mr. George Robins. 


Royal Statistical Society.-—The winter session of 
this society Commences this month and ends in June next 
year, during which period eight ordinary meetings in all are 
arranged to be held. Among the papers of interest to the 
engineers to be read at these meetings are the following : 
“English Railway Statistics,” by Mr. Wm. Mitchell 
Aeworth ; “ A Census of the Empire," by Mr. J. A. Baines ; 
“ Financial Aspects of Federal Government for the United 
Kingdom,” by the Hon. Thomas A. Brassey; ‘The 
Organisation of Local Statistics,” by Mr. John Macdonald, 
C.B., LL. D.; and “Statistics of London Traffic,” by Mr. 
E. J. Edgar. 


Power Distribution in South Wales.—Such good 
progress is being made with the erection of the generating 
station of tlie South Wales Electrical Power Distribution 
Company at Bridgend that it is hoped supply will be com- 
menced early next month. The structure itself is now 
practically finished, and the generating plant is being 
installed. Already the two asylums of the Glamorgan 
County Council have been connected to the mains, and 
besides taking current for lighting purposes, these institu- 
tions ure contemplating the use of electrical power for 
driving the laundry machinery. The town of Bridgend 
will also be amongst the first customers of the power 
company, the Urban District Council having agreed to 
take supply in bulk for both private and public lighting. 


Wireless Telegraphy in the Bahamas. We are 
not aware that the Bahama Islands have as yet done 
much in the way of wireless telegraphy, but big things 
in ‘this direction are evidently contemplated. The 
Governing Body of the islands has recently assented to 
the; Wireless Telegraphy Restriction Act, 1902," which 
provides that it shall be unlawful for any person in the 
Bahama Islands to transmit or receive messages across 
“һе seas by means of any wireless telegraphy whatsoever, 
unfless the previous consent of the Colonial Secretary to 
the Governor-in-Council authorising the same is obtained. 
Tibe penalty of non-compliance with this provision is laid 
at £200. From the expression “ across the seas” it would 
seem that no restriction is placed on the interchange of 
wireless telegraphy in the islands themselves. 
titution Dinner.—The annual dinner of the 
Institution of Electrical Engineers has been fixed for 
Wed Inesday, Dec. 17, at the Hotel Cecil. It is proposed 


this year to arrange for a shorter toast-list, and to adjourn 
comparatively early in the evening to an adjoining room, 
where members will have a better opportunity for social 
intercourse than is usually possible at formal dinners. It 
is quite time that this departure was made, as the dinners 
of the Institution of late have been remarkable for the 
dreariness of the speeches on subjects which, being repeated 
year by year, make it exceedingly difficult for the speakers 
to say anything fresh. We are not told whether any 
musical entertainment is to be provided in the adjoining 
room. This would be a good feature, provided the 
programme was limited so as to leave ample time for 
conversation. 

Electric Light Supply.—An inhabitant of Kingston 
Hill has recently asked the local Council if they have any 
objection to his supplying his neighbours with electric 
light from his private installation. The Council very 
properly decided to defer consideration of the matter, but 
the opinion appeared to be that neither consent nor refusal 
should be given. In this respect they were quite correct, 
because, as the conductors for connecting up the private 
plant in question on to the neighbours’ wiring would not 
cross the public roads, the matter is out of the jurisdiction 
of the Council. Wayleaves and the use of the public roads 
form the sole advantages of an electric lighting provisional 
order. Quite a number of the electrical undertakings in 
the country started without any rights under the Electric 
Lighting Acts. That they have since obtained provisional 
orders may be explained on the ground that the expense 
was warranted in view of the certainty as to wayleaves 
thereby ensured. 

Royal Society.—The list of those who have been 
recommended by the president and council of this society 
for election into the council for the year 1903, at the 
anniversary meeting on Dec. 1, is as follows: President, 
Sir William Huggins, D.C.L., LL.D. ; treasurer, Alfred Bray 
Kempe, M.A.; secretaries, Sir Michael Foster, D.C.L., 
LL.D., and Joseph Larmor, M.A., D. Sc., LL. D.; foreign 
secretary, Thomas Edward Thorpe, C.B., Sc.D. Other 
members of the council: William Bateson, M. A.; William 
Thomas  Blanford, LL. D.; Prof. Hugh  Longbourne 
Callendar, M. A., LL. D.; Francis Darwin, M. A.; Prof. 
Harold Baily Dixon, M. A.; Prof. George Carey Foster, 
LL. D.; Sir John E. Gorst, M. A.; Prof. John Wesley 
Judd, C. B., LL. D.; Lord Lister; Prof. George Downing 
Liveing, M. A.; Prof Augustus Edward Hough Love, 
M. A.; Prof. Henry Alexander Miers, M. A.; Prof. Edward 
Albert Schäfer, LL. D.; Captain Thomas Henry Tizard, 
R. N., C. B.; Prof. Herbert Hall, Turner, M. A.; and Sir 
John Wolfe Barry, LL. D. 


University College, Sheffleld.— In consequence of 
great pressure on its space, a much-needed extension of the 
metallurgical department of the above college has just 
been completed. At a short distance from the metal- 
lurgical laboratory some new land was obtained, and on 
this a foundry and metallurgical furnaces have been erected. 
On the space set free by the removal of an old furnace, 
temporary accommodation for the electrical engineering 
classes is also being provided, and should be ready soon 
after the commencement of the new session. The permanent 
buildings for electrical engineering and for the extension of 
the engineering laboratories, will form part of a scheme 
which the governors of the college have in hand for exten- 
sive alterations to the old structure and the erection of new 
buildings. It is considered that the new scheme will meet 
most satisfactorily the needs of the college, and that when 
completed the city will possess an institution of higher 
education fully equal to the demands on it, and which will 
stand comparison with those of other cities. 
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Conductivity of the Metals.—From the known 
electrical conductivities of metals at various temperatures, 
Mr. F. Streintz shows in a recent paper that in all cases 
the temperature coefficient is greater than 1/273. In the 
group of metals with high atomic weight, the temperature 
coefficient increases with the atomic weight. This applies 
also to metals the atomic weight of which lies between 
100 and 120; for metals of lower atomic weight, it is 
only applicable to copper and zinc. Metals of high 
atomic weight have a negative temperature coefficient of 
heat conductivity. The ratio of the two conductivities 
is only proportional to the absolute temperature for metals 
of medium atomic weight. The temperature coefficient 
of the atomic heat is apparently connected with the 
temperature coefficient of the electrical conductivity, and 
the author draws the conclusion that for a metal of high 
atomic weight the smaller the displacement of the atoms 
compared with the distance between the atoms, the 
greater is the temperature coefficient of the electrical 
resistance. 


Manchester Local Section.— The opening meeting 
of the new session of the above section of the Institution 
was held on Tuesday, when Mr. W. S. Goodrich presented a 
paper on “ Electricity from Refuse—the Case for the Modern 
Destructor.” The arrangements for other meetings during 
the session are as follows: Nov. 25, “ High Temperature 
Electro-Chemistry," by Messrs. К. S. Hutton and J. К. 
l'etavel ; Dec. 16, “ Electrical Haulage on Canals," by Dr. 
E. W. Marchant; Jan. 20, presidential address of Mr. 
Hardman A. Earle, chairman of the section; Feb. 3, ** The 
Possible Development of Electrical Driving in Factories 
due to the Supply of Electricity at Cheap Rates by Large 
Power Companies,” by Mr. J. S. Highfield ; Feb. 17, “The 
Arrangement and Control of Long-Distance Transmission 
Lines," by Messrs. E. W. Cowan and L. Andrews ; March 3, 
“Coal and Fuel Consumption at Central Stations,” by Mr. 
G. F. Metzger: March 17, Comparison between Steam 
and Electrically Driven Auxiliary Plants in Central Stations," 
by Messrs. C. D. Taite and К. S. Dawne; and April 7, 
„The Carriage of Goods on Е! ctrie Tramways,” by Mr. 
А. Н. Gibbings. 


Electrification of Italian Railways —We gather 
that a number of schemos are in course of completion for 
the equipment of other lines in Italy for electrical working. 
Some half-dozen branches of the north, central, and 
southern lines are likely to be electrified, as is also the 
railway between Rome and Naples. On this latter high 
speeds are looked upon as being the great advantage to be 
derived from electrical working. Italy has a considerable 
advantage over this country, in that water power is often 
available for driving the electrical machinery. It is to be 
regretted, however, that more information is not to be had 
of those lines which have already been equipped electrically 
in Italy. We especially refer to the three-phase equipment 
of the Sondrio-Lecco linc, which figured so prominently in 
the arbitration between the District and the Metropolitan 
Railways. The only fact which really is to be obtained 
seems to be that the line, although equipped for three- 
phase working, is only running one or two goods trains 
electrically. Whether the fault is in the equipment or in 
the management it is difficult to say, but an authoritative 
statement on the point should be made to the electrical 
world. 


Deputations.—The system of sending corporation 
deputations on visits in order to view works which are 
likely to be of interest, and perhaps ultimately to be 
adopted within the municipal areas, is growing. We are 
surprised to find, however, that the limit of growth, so far 
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as numbers are concerned, has been reached in Swansea, 
where the whole Corporation are invited to have a trip to 
Paris at the instance of a syndicate interested in а 
surface- contact system of electric traction. That the 
trip will be enjoyed by all members of the Corporation 
goes without saying, and we presume the inhabitants 
of Swansea should be satisfied, because the expenses 
are not to be borne by them. Looking at the matter 
from an engineering point of view, however, the trip 
is an absurd one, as not more than two or three coun- 
cillors at the most will be at all qualified to judge of the 
merits of the system over other and rival schemes. The 
right way would have been for the Swansea Corporation 
to send their surveyor and electrical engineer, and perhaps 
the chairman of the Tramways Committee, at the expense 
of the borough, and thus avoid the stigma of having the 
whole of the Corporation ‘‘treated” by a would-be con- 
tractor. 

Practical Medical Electricity.—The third edition 
of Dr. Dawson Turner’s * Manual of Practical Medical 
Electricity " has just been published by Messrs. Bailliére, 
Tindall, and Cox. In a short review of the new edition 
the Lancet states that until quite recently the practitioner 
who was known to adopt electricity to any extent in his 
practice was regarded, not exactly as а charlatan, but as 
one on whom the leaders of the profession, at any rate, 
might look askance. Happily, these views have become 
modified, and we have arrived at а stage when it is 
even possible to found a society for the study of electro- 
therapeuties. Nevertheless, the elaborate and expensive 
nature of the apparatus required for applying high- 
frequency and other forms of alternating current, static 
electricity, and X-rays, and the wider application of these 
in the treatment of cancer and various morbid conditions 
of the skin, have tended to place these methods of treat- 
ment in the hands of afew. There still, however, remain 
the simpler forms of electricity, which are applicable to 
many cases, and which any intelligent practitioner can use. 
To these our contemporary commends Dr. Tuxner's book. 
It is written by an author thoroughly in touth with his 
subject, and who writes in terse and, on the whole, intelligible 
language. X | 

Electrical Apparatus for Coaling at Sea.—Mr. 
H. W. Leonard has recently taken out two patents, in the 
States relating to a method of coaling at sea, which employs 
the well-known Ward-Leonard method of control. Rigged 
on one of the vessels is a sheave looped, in whicla is a 
carrying line, whose two ends are secured to two drums 
on the other vessel. These drums are connected to: two 
dynamo-electric machines, one of which operates as a motor 
when the other operates as a generator. The armatures 
of these machines are in parallel with the source of curent 
supply, and the fields are separately excited. In operation 
the machine connected to the taking-up drum acts ak a 
motor, and the machine connected to the drum paying 
out acts as a generator. When the tension on the cables 
varies the loads on the drums will vary accordingly, result- 
ing in a corresponding variation of the counter E.M.F. of 
the machines, with the result that the machine operatir:g 
as a motor will automatically take а greater or less amount 
of energy, producing а corresponding variation of torque 
and speed; while the machine driven as a generator bY 
the moving cable will produce a greater or less amount сї 
energy according to the speed of the cable, the result beirg 
that the drums pay out the cable faster or slower according 
to the variation in tension produced by the rolling oF 
pitehing of the vessels. By this arrangement a given 
tension may always be automatically maintained on the 
hauling line. 


The Electrical Industry in Germany. — It is 
diffieult to find in the reports which most of the German 
electrical companies have now issued for the past financial 
year any signs of the early release of the electrical industry 
from the depression under which it has fallen in that 
country. The state of things as disclosed by the majority 
of these reports is certainly not very hopeful. To give 
an instance, the Watt Accumulator Works Company, of 
Berlin, has been so unsuccessful from the first that the 
shareholders have decided to wind up the concern in 
voluntary liquidation. It is believed that the Watt 
accumulator patents are of value, and that the battery 
is eapable of development, but the company lacks the 
means of becoming prosperous. The aceumulator, it is 
asserted, could only be converted into a profitable 
market product by large financial support. Of the 
suceessful concerns, the Electrical Investment Company, 
of Cologne, may be mentioned as having satisfactorily 
carried through the scheme of reconstruction agreed upon 
last year. The report for the past year’s working shows a 
surplus of £12,920, which has been carried forward to the 
next account. Among other companies, Kórting's Elec- 
tricity Company, of Hanover, paid a dividend of 6 per 
cent. for the past year; the Westinghouse Electricity 
Company, of Berlin, incurred a loss of £9,396; while the 
Rheinish Schuckert Company, of Mannheim, paid a divi- 
dend of 4 per cent. for the same period. 


Wiring Consumers' Premises in London.—It 
will be recalled that in its General Powers Bill of this 
year the London County Council sought powers, among 
other things, to enable the metropolitan borough councils 
having their own electrical undertakings to wire con- 
sumers' premises for the electric light, and to borrow 
money for this purpose. Clauses to this effect were 
inserted in the Bill at the request of a large majority 
of the local authorities in London, but owing to certain 
technical questions of procedure being raised the clauses 
were afterwards struek out of the Bill, апа were not even 
considered in committee. That such facilities are greatly 
needed in London to enable the local authorities to make 
the best possible provision for electric lighting in their 
respective areas there is no doubt, and we are pleased 
to see that the County Council proposes to insert similar 
clauses in its General Powers Bill of next year to those 
which were dropped this session. Although objections 
may be raised to the principle, we should greatly like 
to see the borough councils empowered to supply the 
lamps as well as to wire and fit up the consumers’ premises. 
In our opinion this is most desirable, because consumers 
where they have to buy them themselves often use 
inferior lamps, which bring the electric lighting under- 
taking into discredit. The success of this second applica- 
tion to Parliament must, to a very large extent, depend 
upon the co-operation of the local authorities, and we 
trust they will not fail to support the County Council in 
this matter. | 

An Electrically-Driven Tea Factory.—Natal, in 
South Africa, lays claim to the possession of the first tea 
factory to be driven by electricity, and it is possible that 
the aetual drying of the tea itself by the same agent will 
shortly be attempted. The works are situate near the 
` River Umhloti, and obtain the electrical energy from a 
power-house between three and four miles away. The 
whole question involved in the adoption of electrie power 
for this industry was the cheapening of the cost of 
produetion, preparation, and transit, and it is promising 
to hear that the results so far have given every satisfac- 
tion. Water power for driving the generating machinery 
i obtained from the river, and the plant at present 
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installed consists of one 100-kw. turbo-dynamo, which is 
sufficient for present needs. The dynamo develops 5,000 
volts, three-phase, at 500 revolutions per minute, with а 
periodicity of 50. The power is transmitted at this pressure 
by three single-core cables carried overhead to the factory 
51 miles away, and also to the several dwelling-houses on 
the estate, including the mansion house of the head of the 
firm, Sir James L. Hulett, Speaker of the Natal Legislature. 


At the end of the transmission line the voltage is reduced 
by static transformers for the requisite power and lighting, 


In connection with the tea factory, the firm are laying 


down an electric railway some 24 miles long to a place 
called Mapunilo. 
favour the supply of labour from districts hitherto nos 
easily accessible, and prove remunerative in the way of 
freight and point-to-point passenger traffic. 


It is anticipated that this line will 


Institution of Junior Engineers.— This institution 


opens its winter session on the 21st inst. with the presi- 
dential address of Colonel Edward Raban, C.B., director 
of works of the navy. 


The subject of the address is 
“The Preparation of Engineering Projects.” The good 


work which the institution is carrying on is shown in some 
particulars of recent progress we have received from the 
secretary, Mr. W. T. Dunn. 


Meetings are held during the 
winter months at monthly intervals for the reading and 


discussion of papers, and visits to engineering works and 
other places of interest are also made every month, alter- 


nating with the meetings, during this period. At other 
times of the year these visits are undertaken more often, 


about one a fortnight, and the summer excursion, occupy- 
ing a week, is another excellent feature of the institution’s 


programme. The advantages to be gained by visits to 
engineering works and the like cannot be over-rated, 
especially for young engineers, and the council of the 


institution are to be congratulated on the facilities they 


offer to the members for making such visits. The register 
now contains the names of about 700 members. Among 
the list of papers to be read in the forthcoming session we 
notice two which should prove of much interest to 
electrical engineers. They are entitled respectively : 
„Practical Notes оп the Use and Maintenance of Electric 
Motors for Factory Purposes," by Mr. W. T. George, and 
“ Greasy Condensation Water as Boiler Feed," by Mr. Wm. 
Paterson Applications for membership should be made to 
the secretary, Mr. W. T. Dunn, 39, Victoria-street, West- 
minster. 

Ventilation of Factories..—A Blue-book bas been 
issued containing the report of Dr. J. Scott Haldane, 
F.R.S., and Mr. E. H. Osborne, engineering adviser to the 
chief inspector of factories, to the committee which was 
appointed to enquire into the means of ventilation in 
factories and workshops, with special reference to the use 
of fans, and the use and construction of respirators for 
the protection of workpeople exposed to dust or dangerous 
fumes. The principal and most important recommenda- 
tion which these gentlemen make to the committee is to 
the effect that such a standard of ventilation should be 
prescribed for all classes of factories and workshops not 
otherwise specially dealt with, that the proportion of 
carbonic acid in the air at about the breathing level shall 
not rise during daylight or after dark when only electric 
light is used beyond 12 volumes of carbonic acid per 
10,000 of air, and that when gas or oil is used for lighting 
the proportion should not exceed 20 volumes after dark or 
before the first hour after daylight. The only exception 
to this rule is to be in cases where the extra carbonic acid 
is produced in other ways than by respiration or combus- 
tion. The duty of analysing the air will be undertaken 
by specially qualified persons appointed by the Home 
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Office, and the samples will be collected by the inspectors 
of factories. If the ventilation is found defective, the 
owners of the factories will be given an opportunity of 
remedying the evil before legal proceedings are taken. 
Other recommendations are made with a view to empower- 
ing the factory inspectors to take samples of the atmo- 
sphere in factories and workshops at their discretion. _ 


Electro-deposition of Copper. — An ingenious 
electrometallurgical method for the treatment of sulphide 
ore of copper is proposed by Mr. C. J. Tossizza, of Paris, 
and described by Mr. C. P. Townsend in the Electrical 
World. The copper in such ores is associated with iron, 
and the sulphate solutions obtained by treating the roasted 
ores with sulphuric acid are unsatisfactory electrolytes : 
for although copper is more readily deposited than iron, 
no separation of the metale is practicable with insoluble 
anodes. Such separation would involve the maintenance 
of the E.M.F. between terminals at a necessary minimum, 
whereas the polarisation of the anode quickly raises it 
to & point at which iron also separates. Mr. Tossizza 
introduces into the bath in the neighbourhood of the 
anodes the sulphur dioxide derived from the roasting, 
thereby reducing the potential difference to the theoretical 
figure of 0'2 volt, or under practical conditions to 0:6 volt. 
Obviously, the E.M.F. necessary for the separation of 
iron is reduced in similar proportion, but with effective 
depolarisation such intermediate values may be maintained 
as will permit the separation of the copper alone. The 
relation of this process to the prior art is somewhat 
peculiar. 'The method, that is to say, the use of reducing 
gases, and particularly sulphur dioxide for the depolarisa- 
tion of insoluble anodes in the deposition of copper, was 
described in 1878 by Cobley. The realisation that thereby 
the purity of the separated metal might be controlled is 
due to Tossizza, who is, therefore, to be considered as the 
inventor of the method as applied to ferruginous solutions. 
On the praotical side the process confronts the fact that 
no thoroughly satisfactory anode material for sulphate 
solutions is known. 

Electrical Progress in South Africa.—South 
Africa is showing steady progress in matters electrical, 
although, perhaps, development in this direction is not so 
marked as might reasonably be expected. From the British 
ати! South African Export Gazette we learn that the first step 
in the realisation of the big scheme for the utilisation of 
the power of the Victoria Falls in the generation of elec- 
tricity will be taken in the- course of next year. The 
African Concessions, Limited, which has charge of the 
scheme, is under obligation to the Chartered Company 
to spend £10,000 on preliminary surveys and investiga- 
tions during the next 14 months. The reason why more 
haste is not being shown in the carrying out of the 
scheme is said to be that the concessionaires are not 
desirous of pushing their operations ahead of other 
developmente in progress, notably the completion of the 
Bulawayo-Waukie Railway. Another electric power scheme 
for supplying power and light to the mines and villages 
on the West hand is projected by the Johannesburg 
Corporation. Presumably the generating plant would be 
driven by steam, as water power is not available in that 
locality. It is doubtful whether the Corporation would 
themselves carry out the scheme, and in all likelihood а 
private company will be invited: to undertake the installa- 
tion under agreement with the Municipality. Ап electric 
lighting scheme for Port Elizabeth is another visible sign 
of the progress South Africa is making in electrical develop- 
ment. This scheme, which has received the consent of the 
ratepayers, is estimated to cost about £100,000, although 
the initial outlay is not expected to exceed £60,000. It 


is curious that although electric tramways have been 
running in Port Elizabeth for some time, no part of the 
town has yet enjoyed the advantages of electric lighting. 

Interurban Goods Trafüc.—The tramways in South 
Lancs., when completed, are to undertake the prompt 
delivery and transport of goods throughout a wide area. 
It is interesting to see what has been done in this way in 
the States. In this respect the Detroit interurban roads 
have an excellent freight business, which has cut very 
heavily into the steam railway traffic. The reason for the 
success of this business is not so much the lower fares, but 
the frequency of service, which is far better on the trolley 
lines than on the heavier steam railways. Our contem- 
porary, the Street Huilway Journal, from which we obtain 
the following figures, expresses the opinion that the 
strength of the electric lines lies in their ability to 
deliver goods frequently and promptly between city and 
suburban points. It contimues that to the unprejudiced 
observer it would seem that the present competition with 
steam railways must cease under a working arrangement, 
by which the local business would be done by the electric 
roads acting as feeders for the main-line traffic of the steam 
railways. The milk traffic on the Detroit Electric Railway 
has been well developed, no less than 13,700 milk cans 
being handled per month, with a revenue of £370. The 
rates are 5d. per can under 30 miles, and 61d. for any 
distance over 30 miles. This tariff is reduced for short 
journeys near the city. For the goods traffic a complete 
system of depots has been established, on one side of which 
the company’s trolley cars are drawn up, while from the 
other side the goods can be delivered on the carts of the 
local people. The dimensions of this class of traffic can be 
gathered from the fact that over the system there was 
carried in the month of July more than 5,900,000 tons of 
merchandise. We do not see mentioned that large factories 
along the route have their own sidings on to the system, 
but this is likely to be done, and it ie made a special point 
of in the scheme for South Lancs. 

Electric Irrigation Pumping Plant.—A most 
interesting case of irrigation, maintained by an electric 
power pumping plant, is described by Mr. C. W. Arthur 
in the Electrical World. Situate on the shores of Utah 
Lake, in the State of Utah, it is stated to be one of the 
largest pumping plants in the world, and probably the 
largest using electricity as the motive power. 
is some 30 miles distant from the city of Salt Lake, and 
has an area of 93,000 acres. The several canal companies 
who furnish water for irrigation purposes in the valley 
have an agreement with the owners of the adjacent 
land, vesting them with the right to raise the lake 
level to a point 3ft. above the low-water mark. 
In its normal state it was found impossible to get a 
greater discharge than 75 cubic feet per second from the 
lake, which was quite insufficient for the demand in the 
summer months. In these circumstances the several canal 
companies have united and installed a pumping plant at 
the head of the Jordan River, for the purpose of lifting the 
waters of the lake into the river, and thence into the canals 
supplying water for irrigation purposes. At the outlet a 
dam has been built, and here upon a pile and timber founda- 
tion the pumps are placed. The plant consists of four 
40in. special low-running double-suction centrifugal pumps 
of the Byron-Jackson type, weighing about 12 tons each. 
They are fed with a suction of 40in., terminating in a 48in. 
discharge. Each pump has a pumping capacity of 100 
cubic feet per second under a head of 5ft. 5in., which is 
equivalent to a flow of about 65,000,000 gallons every 24 
hours. Each pump is independently driven by a 100-h.p. 
Westinghouse induction motor, and is provided with an 


Utah Lake. 
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auto-starter. The power for the operation of the plant is 
transmitted over a distance of 12 miles from Salt Lake at 
а potential of 16,000 volts, and is delivered to the motors 
through three Westinghouse transformers of 175 kw. each. 
This method of using the water stored in a lake by 
pumping might be used in those lakes in Ireland where 
storage for summer use cannot be obtained by raising the 
lake level. 

London Lecomotion Problems.— From a statement 
made by the Prime Minister in the House of Commons 
on Tuesday, the Government will in all probability 
appoint a Royal Commission to enquire into the means 
of locomotion and transportation in London. The refer- 
ence to such a commission would also include the problems 
of the better regulation of vehicular traffic, the possibility 
of appropriating certain thoroughfares to certain kinds 
of traffic, the means of facilitating the construction of 
electric tramways along or immediately beneath the 
streets, and the steps to be taken for creating a 
properly arranged and conveniently inter-connected 
system of deep-level electric railways. Mr. Balfour 
admitted that the subject was one of the very first 
importance, not merely for the Metropolis, but for the 
country at large. The only hesitation which he had in 
giving an affirmative reply to the proposal which had 
been made was lest a Royal Commission should have the 
effect of unduly delaying the steps that should be taken, 
but he would consider the matter, and he thought that in 
all probability the appointment of a Royal Commission 
would be the best course. It will be seen that although 
the Royal Commission, if appointed, would enquire 
generally into the locomotion problem in London, by 
the terms of the reference it would also consider the 
question of “tube” railways. An enquiry such as this 
is practically what the London County Council this week 
unanimously decided to ask the Government to grant, 
with the difference that they would also like the com- 
mission to have powers such as were held by the Rapid 
Transit Commission of New York. Such a commission, 
it is urged, should be vested with authority to consider 
all proposals that might be brought before them for the 
construction and supervision of underground railways in 
London, and to report as to the desirability of establishing 
some authority to prepare and issue provisional orders for 
confirmation by Parliament authorising the construction 
of underground railways as such authority might be 
satisfied would be for the public benefit. 

The World’s Supply of Timber.—The main subject 
of the inaugural address of Mr. J. C. Hawkshaw, M.A., 
at the opening meeting of the new session of the Institu- 
tion of Civil Engineers on the 4th inst. dealt with the 
world’s supply of timber. Engineers, he remarked, could 
not do without timber, and it was worth while considering 
whether the supply of that material was likely to con- 
tinue to be equal to the demand. It was calculated that 
the number of timber sleepers on tho railways of the 
whole world did not fall far short of 1,495 million, and 
a low estimate of their value was £180,000,000. This 
alone eonstituted a serious drain on the timber supplies 
of the world. The president next reviewed the measures 
which bad been taken in other countries to secure the 
control of forests and their management on scientific 
principles, and expressed the hope that the labours of 
the committee recently appointed by the Board of 
Agriculture, and at present sitting, would result in 
removing from Great Britain the reproach of being the 
most backward country in respect to forestry. Turning 
to means of cheap transport, he suggested that the time 
was coming when the main roads should be placed under 


one management throughout the eountry, and become а 
national charge instead of a charge on the local rates. 
Good roads, with organised steam. traction, would be 
more useful to farming than would light railways. Con- 
sidering next the generation of power, the president 
remarked that water power possessed important advan- 
tages in its cheapness and also in its certainty, which was 
assured as regards the minimum supply; moreover, its 
cost was practically independent of the fluctuating cost 
of fuel and labour. Up to the present it was the electro. 
chemical industries which had taken most advantage of 
cheap water power, and some of its applications in this 
direction were briefly alluded to. The difficulties con- 
nected with the utilisation of water power arose out of 
the necessity of storage for regulating the flow, a matter 
of little difficulty where lakes could be used for storage 
in uncultivated country, but entailing works of almost 
prohibitive cost where any alteration of the accustomed 
water-level led to interference with vested interests. 
The address concluded with some remarks on the relation 
of the biological sciences to the work of the engineer. 


Electricity from the Tides.—A scheme has been 
proposed for obtaining electricity for use either at the 
central station or amongst a special class of consumers in 
the area of Dundee in connection with the docks of that 
town. The scheme in question is fully described in the 
issue of the Dundee Advertiser for last week. The name, 
however, of the author of the project is not given, but our 
contemporary states that its details have been carefully 
examined by a firm of electrical engineers and reported on 
favourably. It seems from the commencement of the 
article that the docks at Dundee are not extremely 
successful. If the scheme were adopted they would cease 
to exist as docks, and would simply become reservoirs, into 
or out of which the tidal water would flow, driving turbines 
on its way. The area of these docks and the heights below 
low water and high water will be presumably as given in 
the article, and the estimated cost of making use of the 
power is only £8,500. We should be inclined to doubt if 
the civil engineering work involved could be carried out 
for this, but our criticism of the scheme will not be on this 
score. The estimate states that for 16 hours per day 
120 h.p. could be obtained from the water flowing into or 
out of King William Dock and 100 h.p. out of Earl Grey 
Dock. In estimating the revenue from the undertaking, 
the output is multiplied by 16 as the number of hours per 
day and by 365 as the number of working days per year. 
This gives the output available in Board of Trade units, 
which are reckoned to be sold at 4d. per unit. It must be 
remembered that the period each day during which power 
to be obtained varies with the state of the tide, and that it 
is most unlikely that any consumer of power could be 
found who would only require it during the 16 hours in 
question. If he did, it would have to be sold to him at less 
than 14 per unit in order to compete with steam plant 
installed for such a regular load each day. This reduction 
would at once bring the revenue down from £16,000 per 
annum to £4,000 per annum. We are afraid also that the 
intermittent use by other consumers would reduce even 
this £4,000 to below the author’s estimate of cost, which 
is £1,670 per annum. Over and above this the docks 
would be quite useless for their present purpose, and we 
presume that the capital spent on them is hardly looked 
upon as wasted by the Dundee Harbour Board. The only 
chance for a scheme such as that proposed is where there 
is a large estuary available with a small tortuous inlet. In 
fact, the local conditions have to be so special that prac- 
tically no successful tidal power station exists at the 
present day. 
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TUNBRIDGE WELLS CORPORATION TELEPHONES. 


AGREEMENT FOR SALE. 


The Corporation of Tunbridge Wells took a prominent 
rt in the agitation which ultimately resulted in the 
elegraph Act of 1899 being passed, and they were the 
first to obtain a telephone license under the provisions of 
In our issue for Aug. 2, 1901, we gave a full 
description of the Corporation’s system, which extends 
over 180 square miles of surrounding country, and provides 
telephonic communication to a large number of outlying 


that Act. 


villages, which previously were quite isolated from the 
town. At the opening ceremony it was already known 
that the National Telephone Company meant to fight 
the undertaking to the utmost, and that they had 
reduced their charge for an unlimited service to £4 
per subscriber per annum. The Corporation charges were, 
and still are, £5. 17s. 6d. for unlimited service, or an 
annual rental of £3. 10s., plus ad. for every outward call, 
5 £2. 10s. per annum, plus 1d. for every outward 
call. 
have now 853 subscribers, of which about one-half pay the 
full rate for unlimited service. The National Telephone 
Company have by active canvassing and by their reduced 
charges succeeded in getting 1,015 subscribers. Of the 
above 180 are subscribers to both the telephone systems, 
so that the total number of telephone users in the town is 
equal to 1,688. The Corporation undertaking, formally 
inaugurated at the end of July, 1901, has actually been at 
work some 16 months, and up to the present no autho- 
ritative statement of its financial position has been issued 
by the borough accountant. Certain favourable figures 
were published when the town had to seek more capital 
from the Local Government Board. In spite of strenuous 
opposition they were successful in getting this. 

A new phase in the competition between the two under- 
takings was entered into on Wednesday, Nov. 5, when at 
а special meeting of the Tunbridge Wells Town Council a 
draft of a proposed agreement was submitted for the approval 
of the members present. This draft was prepared by the 
town clerk, Mr. W. C. Cripps, on his own initiative, and 
after considerable negotiations between him and Mr. Gaine, 
the general manager of the National Telephone Company. 
From what we gather, Mr. Stone, ex-mayor of Tunbridge 
Wells, was the only member of the Corporation who was 
aware of what was being done previous to the meeting on 
Wednesday, Nov.5. The agreement, which is too long to give 
in detail in our columns, provides for the complete transfer 
of the Corporation telephone undertaking to the National 
TelephoneCompany for the actual cost expended on thesame. 
The termg of the agreement may be briefly summarised as 
follows: The company may either repay in a lump sum 
the whole of the capital spent by the Corporation, or may 
pay the half-yearly instalments of the interest and sinking 
fund as they come due. The company would take over 
the telephone undertaking from the Corporation, and 
would indemnify them against all claims and liabilities. 
The rates would be raised to £6 per subscriber for 
unlimited service, this rate to apply to all now connected 
to the exchange and to those who apply before March 25 
next. The message-rate scales of the Corporation would 
be abolished, and one adopted providing for the annual 
payment of £3. 10s. per annum, plus 1d. per outgoing call, 
with а minimum charge of £5 per annum The company 
would have a free hand in fixing its charges for 
any subscribers applying after March 31 next. The 
eompany would have the use of the Corporation 
exchange for the next two years at the present rental, 
and would take over the staff of the Corporation at 
their present rates of remuneration. The company would 
pay the Corporation 2s. 6d. per annum for every subscriber 
on the unlimited service. This payment is spoken of as 
a wayleave rental. The Corporation would agree not to 
transact telephone busines within the licensed area nor 
to eonsent to anyone else doing so while the agreement 
remains in force—i.e, until, we presume, the expiration of 
the license in 1925. The only other feature of importance 
in the agreement appears to be that the Corporation shall 
do its best to obtain the consent of the Postmaster-General 


The present state of affairs is that the Corporation 


to the agreement, and that the company is bound to 
айога a proper, efficient, and continuous telephonie service 
within the licensed area. 

The full agreement, as outlined above, was brought 
before the special meeting of the Corporation on the 5th 
inst. and was very nearly passed, although it had not even 
been read by the members. The opposition, however, 
succeeded in adjourning the matter until Wednesday this 
week. 

The outcome of the above has been a series of indigna- 
tion meetings in the town The first of thece took place 
on Friday, Nov. 7, when the following two resolutions 
were passed with very little opposition: (1) “That this 
meeting expresses its strong opinion that the disposal of 
our municipal telephone undertaking, which was commenced 
on behalf of the ratepayers, should not be considered until 
а reasonable time for its development has elapsed." (2) 
“That this meeting protests against the manner in which 
the proposed transfer of the опе undertaking to the 
National Telephone Company was brought before the Town 
Council; and it further expresses its opinion that no such 
transfer should take place until full information on the 
subject has been laid before the Council, and ample time 
has been given to consider it in detail." 

Àn even more unanimous meeting on Monday passed, 
without any opposition, the resolutions below: (3) “That 
this meeting of the burgesses of Tunbridge Wells and 
Subscribers to the Corporation telephone service records 
its emphatic protest against the attempt recently made to 
transfer the Corporation undertaking to the National 
Telephone Company, without either the Telephone Com- 
mittee, the Town Council, or the ratepayers being put 
into possession of the true facts of the case, and it demands 
that these facts shall be brought to light, and that full 


reports from the borough accountant, the telephone engi- 


neer, and the committee be obtained before any further 
action be taken by the Town Council" (4) “That this 
meeting strongly disapproves of the disposal of any under- 
taking entered upon by the Town Council without such 
undertaking being given a full and fair trial.” (5) That 
the previous resolutions passed by that meeting should be 
sent to the Prime Minister, the Postmaster-General, the 
two members of Parliament for the distriet, and the Town 
Council." 

The speakers at these meetings eondemned the action of 
the town elerk in proceeding with negotiations with the 
company without any authority from either the Telephone 
Committee or the Town Council. In fact, a proposal from 
& strong supporter of the National Company in the town 
that Mr. Cripps should be empowered to meet Mr. Gaine 
in conference, was considered before the Telephone Com- 
mittee in July last and negatived. They suggested instead 
that the chairman and one member of the Telephone Com- 
mittee should meet representatives of the National Tele- 
phone Company; this was -refused by the company. 
Remarks made by various speakers clearly showed that 


.there is а distinet reason for the company pressing 


forward the agreement at the present time. Оп Nov. 11 
last year а new license was issued by the Postmaster- 
General to the National Telephone Company extending 
the periods of the company's operations in the Tunbridge 
Wells area until 1925. According to the telephonic 
inter-communication regulations provided for in the Tele- 
phone Act of 1899, and issued by the Duke of Norfolk 
on Sept. 26 that year, the position of the company in 
organising competition to the Corporation exchange was 
considerably altered. These regulations, which were, of 
course, included in the new license, e that the com- 
pany shall give intercommunication between its system and 
that of any competing licensee when that licensee of the 
Post Office has а quarter of the number of subscribers 
belonging to the National Company, or has 500 subscribers 
in all. The company has a right to charge 1d. to 14d. per 
eall under these conditions, but if the subscribers of the 
new licensee equal or exceed in number one-half of the 
company's subscribers, the intercommunication must be 
free. This condition applies in Tunbridge Wells, so that 
the Corporation has now the right of free connection with 
all the subscribers of the National system. 

It was also stated by those who have had an opportunity 


a 
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of perusing the new license that the company is precluded 
from under-cutting the Corporation as regards price, and 
that a notice has already been served by the Postmaster- 
General on the company calling on them to abolish the 
£4 rate at once, and to adopt for the unlimited user the 
minimum charge of £5. 17s. 6d.—i.c., the same rate 
as charged by the Corporation. It would seem, therefore, 
that the new license effectually prevents competition as 
far as price is concerned, in which case the efficiency of 


the service would be the sole determinant as to which of the. 


two undertakings new consumers will pay their subscrip- 
tions to. 


Wednesday’s Meeting of Council. 


Despite many protests from the ratepayers, the 
Tunbridge Wells Town Council on Wednesday resolved 
by 19 votes to 8 іо dispose of their telephone undertaking 
to the National Telephone Company for £25,000, the 
amount, by the way, which had been expended by the 
Corporation on the undertaking. The discussion was 
principally based on a report signed by Mr. W. C. Cripps 
(town clerk), Mr. J. W. Forster (borough accountant), and 
Mr. G. S. Wallace (telephone manager), which stated that 
in the month of February last, on the occasion of the Cor- 
poration’s application to the Local Government Board for 
sanction to a loan of £15,000, making, with the amount 
previously sanctioned, a capital sum of £25,000, it was 
estimated by Mr. Bennett, the consulting engineer, that 
for this total expenditure of £25,000 there could be con- 
structed 1,148 actual revenue-earning lines. On the 
experience gained in the working of the undertaking up 
to that time, it was estimated by the borough accountant, 
with the concurrence of Mr. Bennett (the consulting engi- 
neer), that the annual expenditure when the 1,148 lines 
had been completed would be 24,162, giving a surplus of 
income over expenditure of £1,086, which it was considered 
would be ae to meet any contingencies which might 
arise beyond £135 per annum, which had already been 
allowed for in the estimate of expenditure. 

It was shown in the course of the report that the long 
lines to the country districts have proved much more costly 
than had been anticipated. The report further stated that 
Mr. Bennett in his estimate inadverently omitted the 
whole cost of the aerial lines required to render the 
Molyneux Park and Beltring-road cables revenue earning, 
the amount thus omitted being at least £2,500. 

A report on the situation was presented to the com- 
mittee in July from Mr. Wallace, but the committee 
decided not to publish it, as to do so would simply 
injure the Corporation undertaking and tend to reduce its 
value, but they directed Mr. Wallace not to proceed with 
the Paddock Wood, Goudhurst, or Lamberhurst extensions, 
or the cable to Molyneux Park, to reduce the gangs of men 
employed on “capital” work, and to stay any steps with 
ые to а then contemplated extension to Cousley 


* Since Mr. Wallace's report was presented in July last 
every economy has been practised, and the connection of 
fresh subscribers has as far as possible been limited to those 
whose lines would clearly be remunerative. But the time 
has now arrived when the £25,000 loan has been exhausted, 
as appears by the following balance-sheet : 


Liabilities, 
Proceeds of £28,200 stock ............................................. £25,000 
Sundry erte 8 1, 859 
£26,859 
85715, 
Cost of undertaking, including stores q £25,148 
Dobtori eoe" 11 
F coe ers Er ³ĩ·²A. % ͤ ( ⁵ĩͤ / 8 1,700 
£26,869 


At the end of October, 1902, the number of actual revenue- 
earning lines constructed was 853, and by using the stores 
in hand and reducing them to the value of £600, Mr. 
Wallace is of opinion that the number of lines can be 
raised to 883. If, further than this, Mr. Bennett waives 
the whole of his commission, Mr. Wallace would be able, 
by carefully eelecting the orders, to increase the number of 
lines to 1,010. The average rate of earning per line has, 


| wrongly estimated. 
‘responsibility when they had a company to take the 
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however, fallen since February, 1902, from £4. 11s. 5d. to 
£4. 2з. 10d. The average cost of construction per line, 
as estimated by Mr. Bennett in February last, was £21. 
15s. 6d.— 7. e., 1,148 lires were estimated to cost £25,000. 
Actual experience has shown that the average cost of 
construction per line has been £28. 68.—i.¢ only 885 
lines will have been constructed for £25,000. The 
diminution in the. number of lines from 1,148 
to a possible maximum of 1,010, coupled with 
the reduction in the average annual earning of each 
line brings about the result that the excess of income 
over expenditure which was estimated for at the time of 
the enquiry bas disappeared, and the undertaking shows 
an estimated annual loss of £19, without taking into 
account any allowance for contingencies. It appears to 
the three gentlemen signing the report that there are two 
courses open to the Corporation: (1) to accept the offer of 
the National Company ; or (2) to endeavour to obtain the 
sanction of the Local Government Board to a further loan 
of at least £10,000, explaining the position in which the 
Council is placed, and increasing the rates charged to sub- 
scribers—running the risk of a decrease in their number. 
It is manifestly impossible for the Council to continue its 
undertaking unless it can obtain a fresh loan, as after the 
1,010 lines have been completed all new subscribers would 
have to be refused, and no work involving capital expendi- 
ture on construction could be undertaken.” 

After Mr. Cripps had read the report abstracted above, 
deputations waited on the Council from Tunbridge Wells 
and Tonbridge protesting against the sale of the under- 
taking. 

The Town CLERK read a telegram from Mr. Bennett, 
the consulting engineer, as follows: “If my name is 
brought into the discussion, I consider the Town Council 
will do me a great injustice if they come to a resolution 
without hearing me. Please convey this to them.” 

Councillor MAnsH, who opened the discussion, remarked 
they had had to work their undertaking upon estimates 
supplied, which had proved not free from inaccuracies. 
Such & thing was not peculiar to the estimates of the 
telephone undertaking by any means. It was a thing which 
occurred very often and generally ; they had had other 
estimates which were none the less inaccurate. In the 
report presented to the Council they were told that by 
providing 1,010 lines they would have a deficit of 219 on 
the years working. He presumed that 1,010 lines were 
calculated to bring in £4 per annum. They were told they 
would have a deficit of £19 at the end of the year. This 
was based on the £4 charge, but if the charge were raised 
to £5, an amount which they had just heard their sub- 
scribers were willing to pay, the deficit of £19 would be 
changed into a surplus of £890. What guarantee of an 
efficient service would the town have if it accepted the 
agreement from the National Telephone Company ! 

Councillor STRANGE regarded the agreement as an 
injustice, not only to the municipal subscribers, but to all 
the party-line subscribers on the National. The town 
clerk’s argument that they could get all their names in 
the National Telephone Company's directory was a most 
trivial argument, especially as other towns were starting 
municipal telephones. He moved an amendment that the 
further consideration of the proposal should be deferred 
until the end of the present financial year. 

The MAyor ruled that it was a direct negative. 

Councillor Hicks contended as there had been no 
allowance for depreciation or contingencies there would be 
a not loss, based on the present position of the under- 
taking, of £1,471. 12s. 6d. 

Councillor WESLEY SMITH said the report on the under- 
taking was a great surprise to him They had heard a 
great deal about secret negotiations, but he thought the 
Telephone Committee had been responsible for a good 
deal of secrecy. In July last the committee were told 
something that ought to have been communicated to the 
whole of the Council, and not to have allowed them to go 
on thinking that it was a paying concern. 

Alderman DELvEs said he had always held that the 
estimate for capital was wrong, and that the figures were 
Why need the town take further 
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scheme over he object of the telephone undertaking 
was to secure cheap telephones, and now they had got them. 

Councillor ABBOTT defended the undertaking, and urged 
that they should give it a fair trial. He regretted that 
such an ignominious surrender should be contemplated, 
and he declared with some emphasis that they would 
be selling their birthright if they put their hand to the 
proposal. 

After several amendments had been proposed and 
defeated, the resolution that the municipal scheme should 
be transferred to the National Telephone Company, pro- 
vided the sanction of the Postmaster-General was obtained, 
was carried by 19 votes to 8. 


SOME NOTES ON AIR-PUMP DESIGN. 
BY C. L. BROWNE. 


The thermodynamic saving effected by the use of a con- 
denser in conjunction with a steam plant may vary from 
10 per cent. to as much as 60 per cent. at light loads, and 
it is no small factor in favour of its use in a power station 
that it obviates the noise and vibration caused by atmo- 
spheric exhaust and the soaking of everything in the imme- 
diate neighbourhood of the exhaust outlet by the particles 
of water held in suspension by the exhaust steam, and 
by this steam itself when condensed, the former results 
becoming especially objectionable when the power station 
is situated in a thickly-populated district. Judging, how- 
ever, from the poor vacuum which obtains in many central 
electrie lighting and traction stations in this country, 
there would seem to be ап inelination to under- 
estimate tbe important part borne by the condensing 
apparatus in the economical generation of electrical 
energy where steam-engines are employed for this 
purpose. Instance а combined generator giving an out- 

ut of 1,500 kw. at & mean speed of 150 revolutions. 

upposing the diameter of the low-pressure cylinder to be 
62in., and the stroke 2ft. 6in., the loss of lin. of vacuum 
in the condenser may mean the throwing away of 34 i.h.p. 
And yet is no uncommon thing to see & condensing plant 
placed in some out-of-the-way pit or corner, under the care 
of an unsympathetic attendant, hammering away to pain- 
fully create a vacuum of from 23in. to 25in., or even less. 

The most economical vacuum at which to work a con- 
denser depends upon the conditions under which the main 
plant is run. In à marine engine, for instance, where, as 
is usually the case, all heat given to the boiler feed means 
&0 much extra coal burnt in the boiler furnaces, it is of 
vital importance to keep the hot-well temperature as high 
as possible, and, moreover, provided that the air-pump is 
of ample eapacity and good design—since an improvement 
in the condenser vaeuum means a corresponding lowering 
of the hot-well temperature—the degree of vacuum to be 
decided upon is of necessity a matter of compromise. In 
a power station, however, the working conditions are 
somewhat different from those which obtain at sea, since 
by passing the boiler feed through a flue-fired economiser 
а quantity of heat equal to from 10 to 25 per cent. of the 
total heat of evaporation may be given to the water with- 
out directly affecting the coal bill. And if the economiser 
be of ample capacity, а lowering of the hot-well tempera- 
ture by 10deg. or 15deg. will produce but little difference 
on the final temperature of the water on reaching the 
boiler check-valve. So that, although an improvement in 
the condenser vacuum involves a reduction in the hot- 
well temperature, the better vacuum may be the more 
economical. 

And yet there is but little doubt but that the average 
vacuum obtained at sea is higher than that apparently 
considered satisfactory in many steam power stations ashore. 
Where cold water is used for the boiler feed, there is but 
little excuse for a poor vacuum in the condenser. In many 
land surface condensers as at present installed it would 
be necessary, in order to obtain anything above 25in. of 
vacuum, either to entirely renew the air-pump or to unduly 
crowd the eirculating pumps ; and it is very questionable 
whether, in the latter ease, the increased economy effected 
in the main engines would outweigh the extra work 
expended in the circulating pumps. It also be borne 


in mind that apart from the decreased efficiency of an over- 
loaded pump, an increase of the velocity of the water 
through the condenser tubes means a decrease in the 
quantity of heat removed per cubic foot of water handled 
by the circulating pumps. 

By far the most fruitful cause of poor vacuum is bad 
design in the air-pump, and this is the more inexcusable 
since the vacuum may be frequently improved by increas- 
ing the efficiency of the air-pump without any correspond- 
ing reduction in the temperature of the hot-well diseharge. 
In order to obtain satisfactory results, the design of the 
condenser, and more particularly of the air-pump, demand 
as much careful thought as any other part of а steam 

lant, and yet, to judge from the reports of the principal 

ritish insurance companies, air-pumps аге directly 
responsible for nearly 20 per cent. of the total number 
of engine breakdowns. It would seem, therefore, from 
purely financial considerations that а little more саге and 
attention bestowed upon the theory and practice of air- 
pump construction would be amply repaid, for, after all, 
commercial fitness is the real and final standard by which 
all mechanical contrivances must be judged. 

It is a well-known law that when two or more gases are 
confined in an enclosed vessel, each gas will exert its own 
pressure upon the walls of the vessel, independent of the 
pressure exerted by any other enclosed gas—that is to say, 
that the total pressure in the vessel will be the sum of 
individual pressures of the respective gases enclosed. The 
pressure in a condenser under working conditions will be 
the sum of the pressure of the water vapour and that of 
the air entrained with it. Although the permanent gases 
liberated in the condenser consist chiefly of oxygen, 
nitrogen, and carbonic acid gas, that is, the chief con- 
stituents of air, the proportion in which these gases exist is 
slightly different from that which obtains in the atmosphere. 
The feed water introduced into the boiler contains a certain 
varying proportion of air mechanically mixed with it, and 
a certain proportion, also varying, of the above-named 
gases in solution. But since carbonic acid gas is more 
soluble than oxygen, and the latter than nitrogen, the 
dissolved gases liberated in the condenser cannot, strictly 
speaking, be referred to as “air.” It will be near enough 
for the purposes of this article, however, to assemble under 
the general term of “air” the whole of the permanent 
gases that exist in the condenser. The function, then, of 
the air-pump is to remove from the condenser the air and 
the condensed steam, and in so doing to keep the vacuum 
as nearly perfect as possible. In a jet condenser the air- 
pump has also to remove the water used to condense the 
steam, and, in addition, the air drawn into the condenser 
along with this water. The latter type of condenser, 
though not favoured in central electricity works in this 
country, and for other reasons almost totally abandoned 
at sea, ів by no means defunct. There are hundreds of 
large high-class Corliss engines used for mill-driving, 
running in connection with jet condensers, which efficiently 
and cheaply maintain a vacuum of from 26in. to 27311. 
throughout the working year. The decision as to whether 
an independent condensing plant should be installed or 
whether the air-pump should be driven direct from the 
main engines, will also influence to a certain extent the 
design of the air pump. 

It is, of course, out of the question to consider driving 
the air- pump direct from one of the quick- revolution engines 
which have been so popular in this country during the last 
few years, and which are still highly esteemed in some 
quarters at the present day, and the fact that an inde- 
pendent condensing plant is in all cases necessary when it 
is desired to work this type of engine in conjunction with 
a mechanically-operated condenser, may be one of the dis- 
advantages which attend its use. But where siow-revolu- 
tion engines of large power are employed, it is undoubtedly 
cheaper in first cost, maintenance, and repairs to drive 
the air-pump direct from the main engines, beside the 
fact that less power will be absorbed in maintaining 
а given vacuum. In many of the Lancashire cotton 
mills the power absorbed in driving а direct-driven 
jet condenser is less than 1 per cent. of that developed 
by the main engines. The loss of the convenience of a 
good vaeuum for starting up the engine, which 18 
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involved where the above course is adopted, is readily 
sacrificed for the advantages obtained thereby. Another 
objection which has been urged against the use of the 
direct-driven air-pump is that it is compelled to work at 
a constant speed relative to the main engine, whether the 
load on the engine, and consequently the quantity of steam 
to be condensed, be great or small. This objection, however, 
carries but little weight with it, since, neglecting friction, 
the work expended in driving the air-pump is directly 
proportional to the amount of air and condensed steam 
delivered against the pressure of the atmosphere. The 
friction to be overcome in working а single-acting vertical 
air-pump is almost negligibly small. A more important 
objection to the above course is that a serious breakdown 
іп the air- pump may possibly necessitate the temporary 
shutting down of the main engine. 

Independent condensing plants when steam driven are 
expensive in first cost апа comparatively exceedingly 
wasteful in steam consumption, and many of them give 
evidence of a perverted ingenuity exercised in cramping 
them into the smallest possible compass at the expense of 
accessibility and efficient design, and it can only be under 
very unusual circumstances that the saving in floor space 


It may be remarked in passing that the American plan 
of coupling a motor direct to a centrifugal pump is an 
excellent way of dealing with the circulating water for a 
surface condenser, since the necessity of gearing is avoided, 
and the centrifugal pump is at its best when dealing with 
a comparatively large volume of water against a small 
head, and the water is handled without shock. It must be 
counted against this arrangement, however, that the 
centrifugal pump is more expensive, and requires slightly 
larger pipes and valves, and also takes up more room. 

enerally speaking, and taking into consideration first 
cost, interest on idle capital, etc., where several engines are 
running in one power station the balance of opinion is in 


favour of an independent condensing plant. 


(To be continued.) 


LEEDS ENGINES. 


We are able to reproduce herewith a photograph of ‘the 
large Belliss engine which has been placed in the extension 


EE 


~ 
—— 


The Belliss 2,400-h. p. Engine used to drive a ‘Two-Phase Alternator at Leeds, 


effected can warrant the sacrifice of efficiency involved. 
On the other hand, an independent steam-driven condensing 
plant may be started up before the main engines, and so 
allow the engine to be more rapidly run up to speed. The 


pumps also may be driven at any desired speed, and по 


failure therein need necessitate the shutting down of the 
main plant provided arrangement has been made for 
atmospheric exhaust. Motor-driven air-pumps are more 
economical than those driven by steam and have much to 
recommend them, but the intervention of gearing between 
the motor and the pumpcrank shaft is apt to lead to 
annoyance unless the design and workmanship are of the 
highest class; the bucket weight, etc., also requires to be 
carefully balanced if back lash is avoided. 


of the Leeds electricity works, described in our last week's 
issue. Its output of 2,500 h.p. at 200 revolutions per 
minute is an indication of the progress of high-speed 
engine design. The principal dimensions of this triple- 
expansion engine are as follows: high-pressure cylinder, 
224іп. diameter; intermediate pressure, 35in. diameter; 
low-pressure cylinder 55in. diameter. The stroke of all 
the pistons is the same—i.c., 30in. Piston valves are 
used throughout, and the governing is done by a throttle 
valve on the steam inlet. It will be noticed that the 
engine can be driven either from the floor level or from 
the first platform. The dynamo coupled te this Belliss 
engine is a 1,750-kw. two-phase alternator, made by the 
Electric Construction Company, of Wolverhampton. 
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A CONTRIBUTION TO THE THEORY OF 
COMMUTATION.* 
BY ALEXANDER ROTHERT. 


I have already dealt with this subject in a previous 
paper in the Elektrotechnische Zeitschrift of April 10, 1902. 
As a preliminary to a rational treatment of the subject 
of sparkless commutation I there laid down the condition 
that the brush position must remain fixed for all loads. 
I also briefly pointed out that sparking at the commu- 
tator must depend principally on the ‘ sparking voltage "— 
i.e. on the voltage existing between segment and brush 
tip at the instant when contact is broken, and also on the 
strength of current per brush. The “sparking voltage ” is 
distinguished from the well-known reactance voltage and 
similar eriterions by the fact that it makes allowance for 
the variable contact resistance between brush and segment, 
wbilst this is assumed constant in the reactance voltage 
calculations. The difference between the two methods is 
necessarily considerable, sinee the resistance is not even 
approximately constant, being at first infinitely great, then 
falling to à minimum whose value depends on the eonduc- 
tivity of the brush, and finally becoming infinite again. 


D» 
Fie. K 


Before turning to the mathematical treatment of the 
subject, it will be as well to consider the general conditions 
somewhat more closely. Fig. 1 shows a commvtator with 


Translated from the Elektrotechn ischi: Zeitschrift of Sept. 25, 1902, 
and Oct. 2, 1902. After practically completing this article in Alloa. 
where reference to the literature on the subject was impossible, I 
learnt that Arnold had already written on it exhaustively some years 
ago. As, however, in the meantime several aspects of the subject 
have altered considerably, and as my method is different from Arnold’s, 
I may be forgiven for returning to the subject, especially as I have 
obtained certain results which have not been previously published, so 
far as I know. Whilst Arnold, with the aid of a mathematician, has 
used the difficult analytical method, I have chosen the simpler, if less 
exact, pe method, and both, as shown by an example, give the 
same results 


brushes whose width is equal to that of a segment. The 
thickness of the insulation is assumed to be very small. 
The arrows indicate the direction of rotation of the com- 
mutator. Let the current, J, flowing through each armature 
conductor be considered as being first positive, and then 
becoming negative after the passage under the brush, so 
that J, = + J, and Ja = J. Currents J, - ? and : — J, 
(where ? is the current in the short-circuited coil) will flow 
in the connections to the commutator. At the first instant 
of the commutation period f.., when the brush begins to 
touch segment 1—the current i is equal to J, = J and 
J, —#= 0. No current will as yet flow from segment 1 to 
the brush, for the contact resistance, r, between brush 
and segment will be infinitely great, and the contact 
area will be zero. At the same instant, the brush just 
covers the whole of segment 2, and its resistance, 72, 
attains its minimum value. The whole current to the brush 
flows through the second segment, and 


i-J,2 -2J,-2J, fori = J J. 


The current flowing to the brush and given out by it 
into the circuit is constant, and equals 2.J. At this instant, 
when the brush just covers the whole of segment 2, the 
whole current, 2 J, passes through this segment and through 
its connection into the winding. At the next instant the 
brush touches segment 1; the resistance т, is no longer 
infinite, and part of the current now passes through 
segment 1. The current, 7, in the short-circuited coil will 
have diminished hy this amount. This change in the 
current i brings the self-induction of the short-circuited 
coil into play, and the tendency of this is to retard all change. 
If there were no self-induction present, the subdivision of 
the current 2 J between the two segments would be such 
as to make the current in each segment proportional to 
its contact area with the brush. When, for instance, the 
brush is exactly central between the two segments, each 
segment would give half the total current = half of 2 J. 
At this instant ; must be zero. The more of segment 1 
which the brush covers, the greater the proportion of the 
total current which it will give, until finally, when the 
brush covers it entirely, it will give the whole current, 
2 J, whilst segment 2 will give no current. At the same 
time i will have become equal to J z. e., the commutation 
period will be at an end—since the current, i, in the short- 
circuited coil will have changed its sign from J, = +.) to 
J= J. Since, with non-inductive commutation, the 
current, Ji - , given by segment 1 is proportional, as 
shown above, to the contact area between the brush 
and segment 1, J, – i must be a linear function 
of the contact area—ic., of the time—and as J, 


TABLE I.— 


- F J=10. 
Y) = 72 — - —— — ſ — — — — 
i fa L=1 L = 0°5. 
ri 75 1 4 ЎЫ тоот» Js h t (rit ny 1 Е,. { # (rit 72). 19 Ez. ЕС 
| 7 , a 
P do 
0:5 | 2 0:1055| 2:1055 | 1:8945 18:045 9:5 20 | -1°055 | 2:00| 9:35) 1970 |—1°51 205 |-07 
1 |1 0111] 1111 , 0-888 8:88 ' 897 995 | -1:07 211| 87 9°65 |-1:54 2:075 20299 
1:5 | 0:666 | 0118 | 0785 0:549 549 1 84 659 | -11 2:17 | 7:95 6:25 |-1:52 2:115 |- 0°76 
2 1055 0:125 0625 | 0375 575 785 491 | -116 2:25 | 7:10 4-44 |-1:38| 2'135 |-0:69 
2:5 | 0-4 0'133 | 0-533 ^ 0 2660 2666 | 7:26 $87 1204 | 2295| 64 3°42 |-1:52. 2-185 | -0°76 
à {0333 | 0143 | 0476 , 019 1:9 6:65; 3165 | -1265 2˙38 56 2:07 |-154 225 | -0-77 
3:5 | 0:286 | 0:154 ' 0-44 0:132 1:32 6˙02 265 | -133 2:47 | 4:85 2:14 |- 1:64 2:285 | - 0-82 
4 | 0°25 | 0-166 |0416 0-084 0-84 5°35 | 20225 | -1'385 | 2°55 | 405 1:68 |- 1°68! 2:55 |- 0:84 
45 | 0:222 | 0-182 | 0404 ; 0-04 0:4 463: 187 | -147 2:67 | 5:25 1:515 |-1:82: 241 |-0-91 
5 [02 02 |04 | 0 0 59 | 156 1:56 2-78 | 23 0:92 |-1:84 2:46 |-0-92 
55 |0182 | 0-222 | 0-404 | 0-04 — 04 3:15 1:27 1:67 2'92 | 14]  - 0:566 |-1:93| 2°52 0965 
6 [|01666|025 ,0416 |- 0-084 0:84 2:3 0:057 | -1797 | 3-08 | 0-45 0:187 |- 2:05 2:61 | - 1-025 
6'5 |0154 |0286,044 - 0132 1:32 1:4 0616 | -1936 | 325|-0:66| - 0264|—-211 2:69 |—1'055 
т |0145 | 0-333 | 0:476 i- 0-19 - 19 0:43 0˙2045 -2:1045 | 3:47 |—1:67| - 0795 |-2:2/ 277 11 
79 |01555] 04 |0533  . 02666 | - 2666 ,-062 - 03505 -2335 | 3755|-275 - 147 |-2:38 29 |-119 
8 |0125 05 | 0625 | 0:375 - $75 -18 - 1195 | #2625 | 410|-40| 25 |-2:5|30 125 
85 |0118 | 0'666 | 0:785 0549 - 549 -31 - 2435 | -3055 | 458|-525 - 413 - 272 316 |-1:36 
9 [011 |1 1-111  - 0888 - 888 463 — 514 i| -374 5:37 | - 6°65 74 290 $35 |-1:48 
9:25] 0°1083 1:335 | 1-4483 - 12267 12207 5.57 - 804 | -4227 | 5:90 7.380 - 1068 |-317| $5 |—1°585 
9'5 | 0:1055] 2 | 21055 . 1:894 - 1894 !-665l- 14 - 4:94 6°70 | -8'2 | - 17-28 |-332 $6 |-1°66 
9g:65| 0:1037 | 2:865 , 2:969 2-101 - 2761 1-74 |- 2195 05 7:05 |-8:68| — 25:8 |—-562 378 |-1°81 
9:8 | 011022 5 5:1022 4:898 48:98 8.3 l- 4233 -6%67 85 |-929| - 47 3:96 3°9 - 1:98 
9900-1002! 10 101011 © 99 99 -8'97 '— 90:03 | -903 |103 |. 960 – 97 -4 |40 |-2 
9:95 0:1005 20 201 - 19:9 - 199 -943 | 189-5 -97 1114 |-9:82| -197 -4 |36 |-2 
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is constant (=J), the current i must itself be a linear 
function of the time. This is shown graphically in Fig. 2. 
The scale is chosen so that the time of commutation, T, 
is equal to the brush width, so that every time / represents 
the corresponding brush position. The conditions indicated 
m Fig. 2 hold both for the case when the self-induction is 
zero and also when the contact resistance between brush 
and segment is very great—i.e., when the conductivity of 
the carbon is very small. We will next consider what 
happens when the self-induction is neither zero nor 
negligible. The effect of self-induction is shown by the 
retardation, or putting back in time, of all current changes, 
and this retardation is greater the smaller the resistance of 
a circuit under consideration—.e., of the short-circuited 
coil—is. 


In our case, the retarding effect of self-induction is con- 
fined within limits by the fact that the time of commuta- 
tion, T, cannot alter, since the commutation must be at 
an end when the brush leaves segment 2. With large 
self-induction, the last portion of the commutation is com- 
pleted more or less suddenly, and the commutation time 
is then extended by a spark passing between brush and 
segment. Fig. 3 shows the approximate effect of self- 
inductioù graphically. The straight line, 1, represents 
self-inductionless commutation. hen self-induction is 
present, its retarding effect is shown by the current i 
falling off less rapidly. As, however, the two extremities 
of the curve for i must coincide with those of the straight 
line, it follows that the current i must fall off all the more 
quickly towards the end the slower it changed at the 
beginning of the commutation period. Curves 2 and 3 


show the approximate effect of a small and a large amount 
of self-induetion. 

Fig. 3 gives us an opportunity to investigate the current 
density under the brush. As indicated in Figs. 2 and 3, 
the ordinates of the curve for i, measured downwards | 
from J, give the values of J, —i—1.e, the current in 
segment 1—and measured upwards from J, the values of 
i — J,, the current in segment 2. This last value divided 
by the corresponding abscissa of T, measured from the 
end—i.e., divided by T — /—gives us the current density 
between the brush and segment 2. If the current density 
at the brush tip becomes too great towards the end of the 
commutation period, it may lead directly to sparking 
under the brush, and at the same time it may indirectly 
encourage it by causing the brush tip to become red hot. 
We see from Fig. 5 that the greater the self-induction is, 
the greater also will the current density be. The object 
to be attained, therefore, is to keep the curve of t—the 


Fie. 3. 


current commutation curve, as we may call it—as closely 
as possible to the straight line, as otherwise sparking 
is encouraged in two ways. This object can be 
attained in two ways: either by reducing the self-induction 
or by increasing the brush resistance. Later on we shall 
mention a third method. Returning once more to Fig. 1, 
we will further consider the “sparking voltage.” As 
already stated, this is the voltage existing between brush 
and segment at the end of the period of commutation. If 
a spark occurs when the brush tip leaves the segment it is 
due to this voltage, and it will be greater the greater this 
voltage is and the greater the current in the brush. If r, is 
the resistance between segment 2 and the brush, as shown 
in Fig. 1, we obtain the sparking voltage by multiplying 
r, by the current flowing from segment 2 into the 
brush—t.e by i JZ. The sparking voltage is, therefore, 
Е, = (i - J,).7,. In the same way that E, is the voltage 
between segment 2 and the brush, the voltage E, = (J, — i) r, 
is the corresponding voltage between segment 1 and the 


Forx=1, T=10. 


J=10. J = 20. '3=0°4, 
L=1. J=10. L=1 
"P d $ di ; di е di 
1. ii (ri + n) PF Ez. F J (71-74). і (+75) d ritat Tg i. fr (ri 2 T5). PT E,. 
9°65 20:5 — 0:675) 2:07 | — 1°35 57:89 | 19 40 — 2:11 4: 2:5055 8:5 21:5 —2'55 | 1:95 
9:32 10°35 |— 0'73 | 2315 — 1°47 1777 | 17°95 50 — 2°22) 4: 1°511 {° 55 11:15 |—227 | 1:925 
8:95 7°02 — 0°765; 2:24 | — 1°53 10'98 | 16:8 15:2 — 2224 1:185 6:2 7:55 (—1˙84 | 191 
8:57 6°35 |— 0:8 2:82| — 1:6 7˙5 15˙7 9:82 — 2°32) 4: 1:025 5:27 54 —1:65 | 1:91 
8:16 4°35 |— 0:84 | 2:41! — 1:68 5:355 | 14:6 7°78 |— 2:45 4: 0 955 4:42 412 |—145 | 1:915 
1705 5°68 — 0:89 | 2:54 | — 1°78 5'8 | 15:35 6:55 |— 2°55) 4 0:876 5˙7 5˙24  |—1:54 | 1:96 
7:28 52 |— 0°94! 2:66 | — 1:88 2'64 | 120 5'3 — 2°66) 4: 0:84 3°02 2:54 |—1:22 | 2:0 
6:82 2:855 |— 1:0 2°79 | — 2:0 1:68 | 10°77 4:47 — 2°79) 5 0:816 2:4 1:96 -112 | 2:06 
€:32 2°55 |— 1075 2°97, — 2:15 0:8 9°38 3°79 |— 2:99) 5: 0:804 1:85 1:488 |—1:088 | 2:16 
5'8 2:32 |— 1'16 | 3'16 | — 2:32 0 7˙9 $:16 — 3°16) 5: 0:8 1:32 1:057 |—1:057 | 2:26 
52 21 |— 125 | 5˙58 — 2˙5 — O8 | 6035 2°56 |— 3°36) 5: 0:808 0:8 0:646 |—1046 | 2:4 
4°57 19 |— 1°37 | 364 — 2°74) — 1:68 4°65 1:95 |— 3°61) 6° 0:816 0:28 0:2285 |—1:0685, 2:57 
3°88 1:71 |— 1515) 3:97, — 3:03] — 2:64 2:85 1:25 |— 3°89) 6: 0:84 i—0:27| — 0'227 |—1°095 | 2°78 
3:12 148 |— 1:69 | 437, — 3°38] -- 5:8 0:9 0°43 |— 4°23) 6: 0:876 —0:8 | — 0701 |—1°2 5°06 
2°28 1:215 — 1:94 | 4:931, — 3°88] — 555 — 118 — 0:65 — 4:7) 7: 0°933 —14 | — 1°32 |—1°346 | 3°44 
1°3 0:815 |— 2'28 | 5:65 | — 4°56] — 75 — $54 — 2:21 — 5:29 8: 1:025 —2'07 — 2125 |—1:625 | 3°96 
0:15 0:102 |— 2"/95, 6775 — 5:59 | — 10:98 = 6-18 — 4:85 — 6:113 9 1:185 -2:85| — 5375 —2˙115 | 4°77 
— 1:28) — 142 |— 85:75 | 8˙72 — 746|— 17:77 — 9:25. — 10:25 — 7:52110: 1:511 —$:95, — 5935 —2˙945 | 6:07 
—2:22, — 35°21 |— 4:55 | 10°38; — 9:06| — 24:55 —11:12; — 161 — 84511 1:848 —4 67 — 8:625 1—5:642 | 7:12 
—$388| — 712 |— 5°91 | 15:25 | —11:82|] — 57:89 —15˙22 — 27:84 |—10'0513: 2:5055 —5'6 | — 1402 |—492 | 8:8 
—1428| — 127 — 7:45 |16°4 | —14:91| — 55:22 |—14775| — 45:72 —11:5 15: 4:569 —6:35, — 21:5 —631 110:5 
—5:89| — 27:5 |—10°74 | 25:1 | —21°48} — 97:96 |—16:47, — 84 —14 |17: 5:5022 —7`28 — 40:05  |—8:95 15:6 
—6:48| — 655 —16˙75 | 35'2 | —55 5 | —198 —17:88| —180°5 —17˙5 21' 10:5011 |—8:19) — 86 —13 18-1 
— 7'3 | —146'8 |—21 |54 —b2:2 | —398 —18"75| —376°5 |—21°5 |25 20:5 —8:88' —182 —17 22:4 
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‘brush. Both these voltages must fulfil the condition that 
the sum of all the voltages in the circuit formed by the 
short-circuited armature coil is zero. Besides the voltages, 
E, and E,, existing in this circuit there are the self- 


. induction voltage, L p) and the voltage lost in the 


resistance of the armature coil, including its connections 
to the commutator=:.7,. Taking the current as positive 
in Fig. 16 when flowing from left to right we get 


-E +E, Ti. 731 I. 7750. 


This equation may be interpreted as indicating that the 
flow of current from segment 2 to the brush is produced 
by the voltage E, and that from segment 1 by the 


differential voltage — E, +2. 73 + L E. This means that 
in consequence of the self-induction more current flows 
through segment 2 than is indicated by the ratio of the 
resistances, г, and 7,. Inserting the values (J, - i) ri and 


(i — J,) r, for E, and E, respectively we get 


— (Ji -i) 171 (- J) Tire " > 0; 
: t 
and replacing J, and J, by J and — J respectively, we get 
L T (1, +7, 475) -J Ci -O. (1) 


dt 


This is the fundamental equation for commutation when 
the brush width is equal to that of a segment. It contains 
the constant L, the coefficient of self-induction of the 
armature coil; its resistance, r,; and the current in each 
conductor, J. The variables are i, whose relation to the 
time, / we wish to know, and the contact resistances, 
г, and r,, between the brush and the two segments. The 
resistances, г, and r, are inversely proportional to the 
corresponding contact areas, and these last are proportional 
to the times / and T — respectively; so that we may 
write 

d 4 
T-t 
When 1 = 0, r, = œ, and r, reaches its minimum value, 


a 
i and 7, = 


12 ы = К, where К represents the contact resistance of 


„the whole brush. 
In the same way, when / = T—/.r., at the end of the 
commutation period—r, = o, and 


X 
= =R 
124 
We can therefore replace r by К T, and 
RT RT 
f= fj ic 
і Т-! 


In the great majority of cases r, may be considered 
negligible as compared with the carbon brush resistances, 
r, and , an exception occurring when artificial resistances 
are inserted, and this special case will be considered later. 
Generally we can write 

L f ti (7+7) -Ј (-7)20 (2) 

It is next necessary to solve this differential equation.* 

I have attempted this solution, and have found that, 
even if obtainable, it would be a most involved one. 
Possibly some better mathematician may be more 
fortunatet, but until then we must be content with a 
separate graphical solution for each case. Considering 


* For the special case of inductionless commutation the solution 
offers no difficulties. When L- O we get ¢ (TI = (7 — г), or 


24 — rT-2-:! T 27 
= J > ; 


жиы ой у Т 
' (T — 7 


This, as wouid be expected, gives a кш line solution having the 
value + J when / = О and - J when . 
{ Arnold has obtained the solution (sec the first note above), but it 
is too involved for use by non-mathematical readers. 
і 


equations (1) or (2) from this point of view, we see that 
di/dt represents the tangent of the angle of inclination of 
the commutation curve (Fig. 3) to the abscissæ (/). Since 
L and J are known to us as constants, and r, and r, can be 
determined for every time ! we can calculate the shape 
of the curve with fair accuracy by dividing the time T up 
into a sufficient number of parts, starting from either end. 

I have constructed the curves for a great number of 
cases in this way, and obtained results which give a very 
good idea of the change of current. These curves also 
enable the sparking voltage to be determined in a relatively 
simple manner. I shall give the curves for certain special 
cases below. In order to determine the shape of the 
curve, I have selected round figures for the values of T, J, 
L, т, and drawn the curves as accurately as possible on a 
large scale, starting from ¢=0, and determining the first 
point by trial and error. The equation, in fact, gives a self- 
correcting curve—i.¢., the tangent of the angle of inclina- 
tion will, for instance, work out larger if the preceding 
point bas been chosen too high. This greatly simplifies 
the determination of the first point of the curve. My 
method was to select a likely value for ¢ = 5 (T = 10), 
then to determine one or two further points, and then to 
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correct the first point so that it lay more nearly on the 
curve, and, finally, to correct the other points. 


Example I. 
J=10. T=10. L-1. z=1. т, =0. 
Then peut 
ії 
_ £ 1 
* T- 10-1 


The calculated (or rather, graphically determined) points 
for this example are given in the first part of Table I. 
The time T is divided into 20 equal parts. Towards the 
end of the commutation period I have, however, taken 
more points for greater exactness. I first determined the 
values of 7, and r, corresponding to Ї = 5, / 21, / = 1:5, and 
soon. Then J (r, - 7,) was obtained, and by taking the 
values of i from the curve the product ? (7, + r,) was 
determined. Finally, by means of equation (1) or (2), 
the value of de the angle of inclination, which determined 
the next point, was obtained. The first part of this table 
corresponds to Fig. 4, in which the reciprocal values of 
r, and r, are shown at the top. These are naturally straight 
lines. The figure further shows the commutation curve 
and the “sparking voltage,” which last is seen to rise 
steeply at the end. Unfortunately, the method employed 
does not permit the limiting value of the sparking voltage 
to be obtained, but it shows that it reaches a very high 


figure in this case. From the nature of the curve, the 
average value of the reactance voltage is obviously insuffi- 
eient for determining sparking, seeing how steeply the 
sparking voltage rises just at the end. The reactance 


voltage itself is represented by L - and is also shown 
( 


in Fig. 4. The shape of the curve is similar to that for 
sparking voltage. 

The commutation curve forms a measure of the current 
density in the brush tip, as indicated above. Before 
proceeding to determine the curve for other conditions, it 
may be pointed out that the shape of the curve depends 
on the ratio , where 2 = ЕП : 

L L L 
be altered as follows : 


Thus equation (2) may 


li | 
L =? (r,— 7) i (7, 7), 


M di J(n-n)-i(nry) 


—— 


dt L 
Substituting for 7, and r, their equivalents, 7 and 


| Р we get 


D 
T-? | 

di x 1 1 . [1 1 

110 (1-, )- ( то | 

dt EL 1 T-U = (3) 
Equation (3) shows that the commutation curve remains 
unchanged if, when z is altered, L changes correspondingly. 
In other words, the harmful effect of large self-induction 


can be counteracted to a certain extent by choosing a brush 
of lower conductivity. Though the shape of the curve 


remains the same for a given value of the ratio ^, yet the 


amounts of the reactance and sparking voltages do not. 
Both these voltages become greater the greater L and » 
а ioa E 

аге, for with a given is the reactance voltage is L , and 
with a given J and i the sparking voltage is E, = (J + i) г, 
=(J +i) LL. 

(J +2) T— 

The fact that large self-induction can be counteracted by 
increased brush resistance is well known.* Equation (3), 


however, also shows that L 5 (i. C., the reactance voltage, 
a 


it 
both maximum and average value) is by no means indepen- 
dent of the resistance. This equation (3) has great practical 
value according to the above; it only holds, however, for 
73 = O—i. e., for the case when no resistances are inserted 
between the commutator and the winding. 


(To be continued. ) 


—QM 


FROM SMELLS TO WATTS. 


The opening papert of the session read befcre the Man- 
chester Section of the Institution of Electrical Engineers 
on Tuesday dealt with refuse destructors, and consisted 
principally of a consideration of their merits (with very 
marked reference to a certain well-known type) The 
demerits of destructors (and particularly those of the 
accentuated system) were apparently such a negligible 
quantity as to be beneath consideration ; certainly the 
author, Mr. W. Е. Goodrich, of London, did not unneces- 
sarily fill up valuable time with this side of the question. 

The paper, after some preliminary sparring of the time- 
honoured looking-backward deserfption, hits out strongly 
for home and country in the shape of (the never-to-be 
forgotten system referred to) four cells in one, whereby 
one cell of the four can be recharged and clinkered without 
materially disturbing the efficiency of the set. Sketches 
are also given of this in the printed copies of the paper, 
and to finally impress the system on the dull provincial 
mind, at the end of the paper the identical sketches were 


* It follows from previous theories of commutation (Arnold), 
according to which = >1 should hold. 


+ See supplement with thie week’s issue, 
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destructor piecework system. 
cells with small quantities at a time, on account of the 
greater сее effect ; described the tipping platform at 
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shown by limelight and again fulsomely described. Photo- 


graphs also of a number of destructors (of the unobtrusive 
type previously mentioned) in course of construction and 


working were cast upon the screen, together with results 
tabulated and in curve form, all of which were credited 


by the author as being “very satisfactory” and “ most 
promising.” Tabulations were also given in the course 
of the paper regarding the use of destructors, and 
comparisons were made of the numbers in use and the 


performances (especially of a certain type which shall here 
be nameless). | 


Mr. Highfield, of St. Helens, opened the discussion with 


a tribute to the smells, and described the ideal destructor- 


cum-electricity works as having a high wall and a field 
(not a highfield and a wall) separating the two component 


parts. Не complained of the dust fouling the surface 


condensers, and in his experience men were more unhappy 
where a dust destructor added physical discomfort to the 
mental anxiety of a supply station. Men, in fact, needed so 
much more additional supervision to work properly under 
such conditions that he had been compelled to institute, a 
system of piecework at 4d. per ton consumed above a fixed 
wage of about £1. This worked satisfactorily, as the men 
made good money and it paid the Corporation well, exeept 
on Saturday nights, when the money had to be got rid of 
somehow, and the steam pressure suffered. He attributed 
the large amount of drink congumed in St. Helens to the 
He decried the firing of 


his station, and criticised the Wrexham arrangement of not 


collecting on holidays as making more plant necessary. 


He also thought that two sets of flues should be made to 


enable one battery to be cleaned out while the other kept 
steam up. 


Mr. Cooper, of Colne, described some of the uses he 


put his destructor steam to, and referred to the convenient 
changing of responsibility over the plant at Colne, which 


was originally controlled by the Housing Committee, and 
was later taken over by the Electricity Committee, who, 
however, on the appearance of litigation in connection 


with it, promptly handed the plant back to its . former 
masters. 


His idea of the functions of a destructor were : 
(1) to destroy refuse, and (2) to make steam. He lamented 
the fact that the increasing use of gas stoves in Colne was 


responsible for the inferior class of refuse now dealt with, 


and feared for the future, as cabbage leaves had not a high 
thermal value. His plant averaged about 110, of refuse to 
llb. of steam. 
Mr. Brookman, of Rochdale, advocated shovel firing, 
from a 15 years’ experience of it, and was against top feed 
anyway. Не rebuked Mr. Highfield for his levity regard- _ 
ing drunken employés, and opined that it was only partly 

the fault of the men themselves. | 

Mr. Meldrum (whose name the assembly appeared to 
have heard before during the evening), after E 
some very obvious misprints in the paper, recommende 
the employment of agricultural labourers as better fitted 
for being taught how to stoke refuse than regular stokers, 
whose preconceived ideas are based upon coal stoking, 
whieh really needed different methods. For offal firing 
only hoppers were necessary, conveyors could not deal 
with the varied kinds of materials so well as shovels, and 
he preferred hand-firing. Steam-jets for forced draughts 
kept the bars cool, but did not cool the fires. 

Mr. Birkett, of Burnley, made bitter complaint on the 
score of the stench experienced at his station, which “ had 
driven him to drink.” When fairtime came around, no 
оне would work the dust-carts, which made foul times for 
him. Sixty tons of the unspeakable stuff would accumu- 
late, and when it was eventually disturbed, the effluvia 
could be cut with a knife. He pleaded with the destructor 
makers that, since committees would force the wretched 
things on their suffering engineers, to let them down as 
lightly as possible by devoting special attention to non- 
stink devices. 

A few other gentlemen spoke, either briefly or somewhat 
irrelevantly, and the chairman (Mr. E. W. Cowan) and 
Mr. J. S. Highfield consecutively had to drop violent hints 
as to the enemy. | 
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MOTOR TESTS.—'D. SELBY BIGGE.) 


Works ———— Work done by о „ „„ es VVV Size and 
А sual an afting an verage verage aximum 
борааш ог | Total оре өп average machines all machines Шо. machine load on Өр 
І d on load. light. light. loaded. motor. і 
2 9in. centre lathes. 2 9in. centre lathes. Shafting ó"7 e. h. p. 9:5 e. h. p. 14:9 e. h. p., 20 b. h. p. 
1 12in. centre lathe. 1 12in. centre lathe. alone. with fluctua- 
1 3ft. centre chuck lathe. 1 3ft. chuck lathe. 1°75 e.h.p. tions, to 19 
1 planing machine, 9ft. All machines e.h.p. 
stroke. light. 
1 slotting machine. 1 slotting machine. 62 e.h.p. 
1 milling machine. 
1 shaping machine. 
[Fitting-shop | 1 punch and shears 
motor. machine. 
2 24in. vertical drills, I drilling machine. 
1 emery wheel. 1 emery wheel, ` 
1 e erp) uu 
1 fan supplying 9 smiths'|Fan. 
Багш: 
Shafting: 20ft. by дш. 
C shaft; 5 others to 
10ft. long. 
4 lar lvanising pots, Al! machines, Shafting — Average Fluctuation to | 20 b h. p. 
each for 20 tons metal. pots, and drying alone, full load, {about 18 e. h. p. 
2 агу: machines, machines continu- 1:5 e.h.p. 11:2 e.h.p. 
attac ied. ous, and others 
No. 1 1 large sheet-stretehing| intermittent. 
galvanising- machine. 
house motor. 1 large corrugating 
machine (press). 
2 circular shearing 
machines, counter - 
shafting, and belts. : 
1 large galvanising pot. |All machines, Shafting — Average Fluctuation to | 10 b.h.p. 
2 small galvanising pots| pots, and drying alone, full load,  |about12-0e.h.p. 
No. 2 (large, 20 tons; small,, machines continu- 1:0 e.h.p. 6:9 e.h.p. 
galv ыа: 10 tons each). ous, and others 
S. Ji drying machine, intermittent. 


house motor. attached 


1 rolling machine. 
1 stretching machine. 


‘Dolomite ” (|19ft. diameter pan mill, — 2:6 e.h.p. — 82 e. h. p. 11˙5 e. h. p., 10 b. h. p. 
erusher. short counter- shaft. . occasionally. 
20 stamping machines — 6:5 e. h. p. — 9:8 to 10'3 | 11˙0 to 12:5 | 10 b. h. p. 
Stamping - of various sizes and e. h. p. e. h. p. 
house motor. types, for armature 
and field core plates. 
1 electrically - driven — Motor and Lifting 3'2 110 e.h.p. Maximum when] 20 b. h. p. 
charging machine, Ist, 2nd, and Brd| to 4 e. h. p.; 11:0 to 12:8 | working three 
Steel-charging || charging апа discharg- ` {motion shafts and travelling, e.h.p. motions simul- 
machine in ing—t.e., heating fur- gearing, 7'8 e. h. p; 6˙5 to 8˙0  |taneously about 
steel mill.“ naces and supplying 1°55 e. h. p. slewing, 4:9 6. h. p. 22 e. h. p. under 
live rolls, with ingots e. h. p.; racking,| 6'5 to 8:5 worst conditions 
up to 10cwt, each. 5'0 e. h. p. e. h. p. 


* Weight of standard billet lifted, 10e wt. (maximum, 12cwt.). Travelling rails, 6ft. gauge; wheels, 2ft. diameter. Collector gear = D. P. 
overhead bare trolley cable, with tramway collecting gear. Travel of реа! —12ft. біп. When peal is racked in towards machine, the distance 
between centre of bogie and steel billet is approximately 20ft., taken radially. When peal racked out is approximately 32ft. 6in. from centre 
of support. Total lift of peal = 3ft. | 


MOTOR TESTS.—Tests ON CRANES, QuICK-MOTION OVERHEAD TRAVELLING. TAKEN Aud. 18, 1902. 


| 
| Work done by— Actual tests on crane—figures taken Aug. 18, 1902.— ————-—., Size of 
Works | Size and type of crane. E. H. P. absorbed. | E. P. H. absorbed. | Speeds and loads during motor. 
department. | travelling crane. |, Maxi- | Moti Orane light. Crane loaded. test. H.P., 
verage. mum. orion. starting] Running Starting Running Actual | Approximate | brake or 
| effort. | power. | effort. power. oad. speeds. electrical. 
No.1 crane-— 5-ton 3-motor crane.] 1to5 |4) tons. Lifting. 13:4 5 29°1 18:5 3 {бп 43ft. per min. 22 e.h.p. 
pars mills Works in exposed| tons. Traversing. 148 7˙7 168 ' 96 best 125ft. per min. | 15 e.h.p. 
oading. | position, both in Travelling.| 25:6 | 118 | 294 ! 126 cwt. 150ft. per min. 22 e.h p. 
and out of shop. | T 
No. 2crane— 5-ton 3-motor crane.] 1to2 | 4 tons. | Lifting. 18:0 9:6 278 | 128 | e.h.p. 
plate mills Works under] tons. Таоа 20-6 9:55 | 245 . 103 | 5 {опз Spey appro 15 e. h. P. 
floor. cover. Travelling. 28:5 11:5 540 | 124 | ' 22 e.b.p. 
No. 3 crane6-ton 3-motor eraue.] 1105 | 4 to 5 Lifting. | 222 9:5 | 294 19:2 3t 60ft. per min. ! 20 b.h.p. 
(new)—plate; Built and erected) tons. | tons. Tra versing. 11:5 6:2 14:9 T5 | 6 SL 150ft. per min. | 20 b.h.p. 
mills  load.| by Dowlar's Car- Travelling.| 29:5 12:0 528 15:8 Cwt- ('165ft. per min. 20 b. h. p 
ing. diff Works, Works | 


in exposed posi- 
tion, both in and, 
_out of shop. 


Fe marks, —Cranes Nos. 1 and 2 have the motors fixed оп the main girders above end carriage. Drive by square shaft and gear. Water 
starting and regulating switch, and metallic lever controlling switch. No. 3 crane has travel motor on main girders, and lift aud traverse 
motors on the bogie. Gear driven. Water starting and regulating switch, and metallic lever controlling switch. 

Nork.- The starting efforts given above can be regarded only as approximate, being merely momentary and volts drop being disregarded. 
The cranes above are on 220-volt cireuit. One longitudinal trolley wire only employed, the return being to earth. The above working 
load tests present a fair and good heavy average load, and are seldom exceeded indes actual working conditions in these works. 


— 


Mr. Goodrich, in his reply, mentioned that the labour The usual informal discussion in the tea-room afterwards 
(on a certain remarkable plant) at Tooting averaged | dealt principally with the uses (and abuses) of advertise- 
14d. per ton burnt, and at Rochdale 8d. per ton. ment and the substitution of granitic в „ыы, for bread 
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MOTOR TESTS. 


Size of 
Work done — E. H. P. absorbed | E. H. P. motor 
Designation of machine. by motor with absorbed | recom- Remarks. 
Maximum, Average. machine running with mended, 
light. load on. | B.H.P. 
Large plate edge planer. 35ft. by lin. (Zin. or lin. plate. 14°75 24°5 50 ut '05in. thick on lin. plate 4ft. 
long at time of test. [reverse. 
This machine took 29:5 h.p. to 
Small plate edge planer . 15. by zin. zin. to jin. plate. 6°33 20°1 25 Putting jin. plate 22in. long. 
21 h.p. to reverse. 
Plate-straightening rolls. Aft. Gin. by 4ft.6in.|10in. by jin. to 45 61 — . |10in. by Jin. plate. 
by Izin. l5in. by iin. 161 — Plate 4ft. square by 1,;in. thick. 
14 15 Same plate on slow speed. [reverse. 
| This machine took 19˙1 e. h. p. to 
Gold BW orco e 16in. by біп. About 12in. by 1°45 2'6 7 Putting 12in. by šin. by zin. 
girder. 6in. channel. Saw fitted with friction 
er for feed, which prevents a 
[plate. 1еауу load. 
Punch shears and angle 12in. shear, iin. — 5 85 6:0 10 Fin. hole, zin. plate. 25 to min. 
cutter Hin. hole, iin. | iin. hole, zin. 8:85 — п. hole, Zin. plate. 20 to min. 
plate. plate. 5:15 — hearing 10in. by Jin. plate. 
4:9 — Cutting Sin. by šin. by gin. angles. 
Large ending machine ...... Knives 223in. long — 1:88 15:42 15 Ending 20in. by 7jin. girder, Jin. 
web, lin. flange. 
Straightener and  angle| Angles and small 1:53 11:55 10 Cutting 34in. by 34in. by Jin. angle 
cutter bars. (momentary load). [ piece, 
6:15 — Straightening біп. by біп. angle 
Shafting driving six radial lin. holes. zin. 3˙7 7˙5 8 |All 6 drills at work. jin. holes in 
drills girder steel. 
Large straightener  ......... 20in. by 73in. l2in. by 6in, 3°96 6:9 8 [Straightening 20in. by 74in. girder, 
girders. girders, 
Milling - tool notching — — 2:42 8:05 maxi- 8 ain. by zin. notches in flanges of 
machine mum load * Bin. by Ain. girders. 
5:8 av. load — [Two notches cut at once. 
Joggling machine ljin. plate. iin. plate. 9:85 16 — Joggling Hin. plate. 
Scarphing winch ............ 2 tons at 40ft. per — 5°65 12°1 — 
min. 10:75 — 
Shafting ........................ Driving lathes, |Slotting machines, 21 40-48 50 No. 1 shaft drives about 70 
nibblers, planes, | drills, milling. machines. 
machines, etc. | about 70 in all. |1st motor 23, 2nd 40-50 50 No. 2 shaft drives about 40 
motor 22 machines on first motor. 
2nd motor 24 42-50 50 No. 3 shaft drives about 25 


machines, slots and planers. 
Grindstonme — — 20:5 55-55 60 Seven grindstones varying from bft. 

to 10ft. dia. ; each has fast and 

loose belt, also one Tusca grinding 

machine on same shaft. 
Cranes. — — Driving ropes 48 50 All rope-driven cranes. 

doing no work, 23 2 30-ton cranes; 1 15-ton crane; 
2 10-ton cranes; all cranes are 
nearly full load at once. 


Cold rolls (locomotive work) Plates 40ft. by lin. plates. Driving counter- 50 30  |Straightening a plate 36ft. by 
Aft. біп. by 14іп. shafts and belts Aft. біп. by 1{їп. [by lin. 
only, 5 7 — [Straightening a plate 9ft. by 17in. 


Machine is driven by cross and open 
belts, and has four top rolls and 
three under rolls. 

Joiners' shop machines...... E — Driving shafting, 10 20 During a week this motor was not 
5˙5 seen to rise above 10 h. p. When 

busy it absorbs about 17 to 

18 e.h.p. It drives 12 tools, 


Driving counter- including two circular saws. 
Vertical жел Ойды drills апа! 1јір. holes and = shaft off which 2 7585 7 lin. hole and 14in. countersunk ; 
countersinks ljin. countersinks per cent. drills are | two machines doing 280 holes in 
| worked, 35:5 8 min. [min. 
Punch and shears ............ 1jin. holes in lin. Plate 27 6 12 in. holes, gin. plate, 56 strokes per 
Shearing lin. Plate. — 15 — |Shearing Sin. plate 16ft. per min. 
Punch and shears ............ Shearing lin. Plate. 2°75 3˙5 12 in. holes, Jin. plate, 34 strokes рег 
min. 
11 — hearing zin. plate 11ft. per min. 
Mangio гов салаар liin. plates. Zin. by sin. 4°5 13°5 15 Motor is a series motor, with а` 
tramway controller; belt drives 
direct to machine, and motor is 
| reversed when mangling. This 


arrangement has given most excel- 


Wood-working tools. lent results. [broad in 2 min. 
Hatch-boring machine ..... lin. holes. iin. holes. 2:05 5 3:5 Boring gin. hole in hatch 22in. 
Wood- planing machine dl — | - 4*4 8:8 8 |Cutting !in. off plank 10in. broad 

| | | by 17ft. long in 1:5 min. 
Wood - planing machine -- — 4-5 | 16 16 zin. off plank Тіп. broad by 
(heavy) | l3ft.6in.1in30sec. long in20 sec, 
32in. circular saw ............ — — 0˙9 14:8 15  |Cutting Sin, teak, handfed, 14ft. 
Heaviest class of sheariog Steel tyres of loco. General serap. 2 29 40 Machine eut about 35 pieces 11'n. 
machinery wheels. | | by liin. section in 1 min, 
Punching machine . Zin. dia. holes in 1 lin. holes in lin. 5 | «209 12 |Punching 19 holes per minute 1{in, 
liin. plates. | dia. through lin. plate. 
| | Machine driven by bel’. l 
Large shipyard rolls . . 20 ft. rolls to bend tin. and jin. | 8 | 26 30 Bending plates 20ft. bv Aft. by Zin. 
ljin. plates. | plates. | (load at reverse 26 e.h.p.). Rolls 
| driven by cross and open belts. 
18in. dock pump ............ — — | — 74 70 Pump discharges about 500,000 
Sin. dock pump — — | — | 11 10 Leakage pump. [gallons per hour. 
Plate edge planer ...... TT $in., jin. and | Planing about | 54 | zin. plates. 20 [This machine took 23 e.h.p. to 
šin. plates. 24ft. per min. 10 reverse ; motor has cross and open 
| belts on ; special wide pulley, thus 
| dispensing with the use of a 
| [ plates. countershaft. [ min. 
Punch and shears 14іп, hy 1!in. in. holes in gin. 5˙5 | 7˙5 10 lin. hole, Bin. plate. 31 strokes per 
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THE APPLICATION OF ELECTRIC POWER IN THE 
IRON AND STEEL INDUSTRIES.* 
BY D. SELBY BIGGE. 
(Continued from page 670.) 
MACHINERY TESTS. 

In his papers before the Iron and Steel Institute, Cleve- 
land Engineers, and Manchester Society of Engineers, the 
author gave a short table of powers absorbed by various 
classes of machinery. This was necessarily at the time of 
writing the papers somewhat scanty and incomplete. He 
now, therefore, places at the disposal of the institute an 
entirely new and complete schedule of tests, which have 
been carefully and accurately obtained by members of his 


Motor Tests, taken Aug. 18, 1902. 


Description|Werk done| E.H.P. |Type and size 


of machine.|by machine| absorbed. | of motor. Remarks. 
Three-ton| Lifts ball | Light, Two-pole This winch is of 
skull. | weighing 8:5 open-type | ordinary band pat- 
breaking s tons St. Loaded, | armature at tern, driven through 
winch, [ёо height off 17˙8 bottom, works and spur 
БОЁ. at 18 e. h. p., gear, with brakes 
speed of series wound.| and clutch. Water 
. per starting and regu- 
min., timed lating switch. . 


A table of machine tests in a somewhat different form 
is appended : 
CONDENSING PLANT.—One 10-h.p. motor 220 volts, driving direct- 
coupled 3in. centrifugal pump, driving also with belt air-pump 
94in. diameter by Qin. stroke, and feed pump 2in. diameter by 


Yin. stroke. Boiler pressure 2001. 
Operation. Revs, | Amps. Volts. Vacuum. el grim 
Actual per 
Total. operation. 
Centrifugal pump) 1,100 6 | 240 — 1:9 1:9 
Ditto with air an 
feed pump ...... 160| 12 27in. ó'8 1:9 


240 


Brass-Shop Motor. 5 Н.Р. 240 Volts. 


— — — 


Operation. Revs. | Volts. Amps. MM кешш 
| Actual per 
Total. operation. 
Motor and shaft 220 250 | 7:0 2°3 2:5 
Disc grinder, 18in. emery 
discs running light ...... 1,800, 246 8:5 2:8 0:5 
Facing 64in. brass valves... 1,800 246 | 240 7:9 5:6 
біп. capetan lathe (light)... — 208 | 9775 5:2 0:9 
Turning and screwing 1ljin. 
brass bars for jin. tapbolts, — 248 120 40 1:7 
Parting ditto .................. — 248 | 100 | 33 1:0 


No. 1 Foundry—Roots Blower, Acme No. M. 


Operation. Revs. | Volts. Amps. па NUM Time. 
| Total. | Average. 
Motor and shafting | 
light running. — 205 14 46 eu erus 
Blowing cupola— | | 
Maximum 500 246 104 327 Y 28˙2 
Minimum.. . . 350 235 66 217 f 44 hours 
i | | 


— — 


22 tons 10 cwt. 
is " „ per hour 5 „ 0 „ 
No. 2 Foundry. — Roota Blower, Acme No. К. 


Total weight of iron melte 


262 2 „ cot 


Motor and shafting | Total. | Average. 
light running .., — . 252 955 2°96 — == 
Blowing cupola— | 
Maximum .... 430 | 257 57 | 171 isg 
Minimum  ...... 394 | 225 50 15:2 5 hours 
Total weight of iron melted .................. 12 tons 


71 ” э” рег hour ...... is 
REMARKS. —No. 1 cupola is capable of melting on an average seven 
tons per hour. 


* Paper read before the Iron and Steel Institute. 


guo 


staff during the past few months, and he truste that engi- 
neers and managers of works may find these figures of 
some practical service and guide to them in deciding upon 
the horse power of motors to be adopted for the driving of 
various classes of machinery. The list will be found. to 
embrace the greater part of those tools usually found in 
all engineering establishments. 


BorLER-Suop.— Vertical Plate-Bending Rolls, 
Length of rolls 11ft. Тїп. 
Diameter of rolls 2 1. llin. 
Mean size of plates rolled ............ 20ft. by 10ft. 6in. by lin. 
‘Maximum size of plates rolled 16ft. by 11ft. Sin. by іп. 


Ampe. | Volta, E wu шегш 


Operation. H.P. 
° ‘Actual per 
Motor and shaft light Total. operation 
running 2 6˙4 6˙4 
Rolls light running 24 | 242 771 | 13 
Rolling plate, 23ft. by 11ft. Ave | 
Zin, by ljin. .............. 90-68 | 235 | 192 | 12:8 
Putting squeeze on plates 30- 255 9-18 ' 6-12 
Reversing the rolls 50 255 | 156 |, 92 
Air-Compressor, Belt-driving from Motor. 
Operation. Revs. | Volts. ыш e Remarks, 
и 1 Air-compresaor, 
Motor, shafting, and \ 175 | 230 | 22 67 | Qin. diameter, 
pumps ............... | | 10in. stroke. 
Pumping up to | І Maximum 
maximum pee 170 | 230 | 10 | 215 pressure, 80lb. 


1 


Pattern-Shop Motor. 15-h.p. Motor. 220 Volts. 


| | | 


Operation. Revs. Amps. | Volts. 8 ача 
| | Actual per 
| Total. operation 

Motor and паа. wee: 170 — 9:5 | 233 2:9 2:9 
Circular saw, 2ft. Sin. in, | 

diameter, running light} 800 | 10:5 | 233 5°2 3 
Cutting yellow pine Max. | 40 2535 12:4 9:2 

llin deep, 7ft. rr) Min. 18 255 , 56 2:4 

minute Average 29 255 9 5:8 
Thickness machine, | 

2ft. 6in. bed, running | | 

Rr | 8,800 12 230 87 0˙8 
Surfacing yellow pine | | 

llin. wide, 13ft. per | | 

minute — 17˙9 232 . 55 1:8 

57-h.p. Motor. 

Motor and shafting ...... — 12 250 57 57 
Circular saw, 3ft. dia. | 

meter, running light.. 1,200 21 250 6:4 2" 
Sawing yellow pine 11їп. | | 

deep, 20ft. per minute, — 71 | 230 21:5 151 
Circular saw, ддїп. dia- 

meter, running light...  — 26 | 250 8:0 4'3 
Cross-cut lignum vite, | 

gain. deep x 18in. long — 41 | 250 12:6 4:6 


50-ton Cranes.  Boiler-Shop, 25-h.p. Motor. 220 Volts. 


Operation 'Amps. |Volts. aor am į Eu Time. |Feet 
Actual per 

Motor and  shafting | Total. |operation. 

and belts (light) 12 250 «3 | 43 
Heaving (light) )) 16 230 | 49 0:6 
Cross travel (light). 15 230 4:8 | 0:5 
Longitudinal travel 

(light) — 16 | 250 4:9 0:6 
Longitudinal and cross | 

travel (light) ......... 18 | 230 | 5:5 1:2 
Travelling long ......... 192 230 49 0:68 
Weight 16 tons, heav- iii | 

Ili езе „-˙ 36 230 11 ! 62 
Cross travel 50 2350 92 44 
Longitudinal travel ... 18 230 55 | 0° 


——M 


(To be continued, ) 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The opening meeting of the new session of the Institu- 
tion of Electrical 5 in London was marred by the 
absence of the President, Mr. James Swinburne. This, we 


regret to say, was in consequence of illness, but his wide 


circle of friends will be relieved to hear that this not of a 
serious nature. In his absence the formal business of the 
meeting was transacted, and the premiums awarded for 
papers read during the last session were presented. 

n spite of the wish of Mr. Swinburne that the address 
should be read for him in his absence, the Council decided 
to adjourn the same to а special meeting to be held on the 
21st inst., when it is hoped that the President will be able 
to deliver it himself. 


ST. HELENS ELECTRICITY ACCOUNTS. 


From the accounts of the St. Helens electricity works, 
just issued, it appears that the total expenditure on capital 
account to March 31, 1902, amounted to £123,546. 
Abstracts of the revenue account, balance-sheet, etc., dre 
given herewith. 


REVENUB ACCOUNT. 


Dr. G tion of Electricity. £ s. d. 

Coal or other fuel £1,524 19 9 

Oil, waste, water, and engine.room stores 18314 4 

Wages at generating stations ............... 856 7 11 

Repairs, ete., of buildings and plant 695 12 5 | 
-— 5,058 14 5 
Distribution of Electricity. 

Repairs and renewals of mains i-es 8 9 

,, 4 13 5 

Repairs and renewals of meters, etc......... 5 7 1 

Repairs, etc., of overhead equipment ...... 924 18 10 

Changing from alternating to direct current 15 8 2 

Зи-з{айопв..................................... 15 14 9 
— 1,247 11 0 

Rents, Rates, and Taxes. 

Rents payable .................................... 216 19 0 

Rates and taxes ............................... 196 15 9 
-—— — 415 12 9 

Management Expenses. 

Salaries of үле and вгайї.................. 1,170 19 0 

General establishment charges 550 14 0 
1,521 13 0 
Interest on loan . 2,224 1 11 
Dividend on 3 per cent. stoc(k!kc kk . 272 10 2 
Interest per bank ............................. —  —— — 780 11 10 
Interest on deposits eee 15 10 1 
Sinking ends vede Uu Emo EAE 1,521 18 8 
B Mees E 1,478 6 9 
r estare oe ora vh ena P 264 11 3 
Superannuation funnnſdaqmaqmagaçuæů n 6 50 
Subway charges account ....................................... bl 311 
ji, , наан ала араан 44 8 5 
Total expenditüte. аннан нн) e 12,898 19 0 

Balance profit for the year ....................................... 


260 11 1 


Sale of current per meter, less discounts ........ ............ 10,457 12 8 
Public ghinion ceire шылте акыны Нуна 229 6 1 
Rental of meters and other apparatus ...................... 121 6 5 
Fitting enn 28 3 5 
МО Га эле !!!. ⁵ 88 16 6 3 
Repairing, ete., public lamps 40 16 0 
Rents receivable (traction . 2,165 7 5 
Other items —interess q 120 12 0 


GENERAL BALANCE-SITEET. 


Dr. Liabilities. £ s d. 
Capital acoount—amount гесеіуей.............................. 92,000 14 1 
Sundry oreditorrnrdu U 2,288 7 6 
Sinking fund accounni . 2,495 15 11 
Reserve fund accounnn i . . 226 15 9 
Deposits (consumers) ............................................. 392 7 0 
Parr’s Bank, Limited (overdraft) .............................. 34,488 0 1 
Due to treasurer ................................... HR 108 5 0 
Stock redemption funka4a4ackk 3. 586 16 7 
Premium on stock ааа eer ананан айна 554 4 6 
Loans repaid from revenue account ........................... 5,625 1 5 
Stock гебееей........................................ set 520 0 0 
Revenue account—surplus for year ........................... 26011 1 

| £137,246 14 11 

. Assets. £ s. d. 
Capital acoount-—amount expended on works ............ 125,546 12 7 
Stores on hand at March 31, 190oů . . .. 3,668 19 0 


Sundry debtors for current supplied........................... 


2,266 12 2 
, . Рен 4,420 9 1 
Suspense a nʒjtddgdzz 80 101 11 7 
Parrs Bank, Limited, stock redemption ѓора............. . 86616 7 
Parr’s Bank, Limited, sinking funds . 2,495 15 11 


£137,346 14 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in В.Т. units.. . . 1,480,786 
Public lamps . 55,055 

Quantity sold { By contract—tramways ......... 827,837 | 1,257,965 
Private consumers by meter ... 355,095 

Quantity used on works t: . 140,803 

Total quantity accounted for ...................... 1,378,768 

Quantity not accounted for o.r rres 102,018 

Number of publie lampfdʒu UU q 55 

Total maximum supply demanded (kilowatts) ) 792 


LEYTON ELECTRICITY ACCOUNTS. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel ................. ............ £2,206 711 
Oil, waste, water, and engine-room stores 184 16 10 
Proportion of engineers’ salaries ............ 396 6 8 
Wages at generating station .................. 602 17 8 
Repairs, etc., of buildings and plant 931 13 5 
4,412 2 6 
Distribution of Electricity. 
Repairs and maintenance of mains ......... 122 15 0 
Repairs and renewals of meters, etc. ...... 19 6 1 
Repairs, etc., of other apparatus ........... 28 710 
170 811 
Public Lamps. 
Attending and repair . 599 17 0 
Renewal of lampdũ mmm UU 444 186 16 6 
— 186 15 6 
Rents, rates, and taxes ....................... oM . 505 11 3 
Management Expenses. 
Salaries—engineer's department and staff. 893 11 5 
Stationery and printing ——— 80 12 8 
General establishment charges 86 1 3 
— — 1,060 5 4 
Law and parliamentary charges . 1,650 10 4 
Special Charges. 
Insurances, etc 75 16 11 
Self-insurance against breakdown............ 80 0 0 
Interest on deposit . 8 15 9 
Cost of temporary plant, less amount 
realised by sale....« ........................... 944 15 4 
— — 1, 107 6 0 
9.670 17 10 
Amount carried to net revenue account eee 2,065 9 2 
£11,736 7 0 
Cr. £ s.d. 
Sale of current by meter 8,755 5 8 
Ditto for public lighting. eee 9,002 14 5 
11,420 O 1 
Less bad debts written of l q • 35 16 8 
11,392 3 5 
Rental of meters and other apparatus ........................ 248 15 0 
Rents recei vabll¶amfm vg et OOO 10 0 0 
Profit on installation work and repairs . . : 85 8 7 
£11,756 7 0 
Dr. GENERAL BALANCE-SHEET, £ s.d 
Capital account—amount reoeived E ( 99,571 0 0 
Sundry credi torre [OU PV . . 2,550 6 1 
Amount due to treasurer (less cash in hand) ............... 21,649 14 4 
Self-insurance fund .................. A4 211 0 0 
Consumers’ deposit . 357 7 8 
£124,319 8 1 
Cr. £ s. d. 
Capital account—amount expended for works. 109,448 19 7 
Stores on hand есас unieran siria UDNES 295 9 8 
Sundry creditors for current supplied ....................... 5,685 16 9 
Ditto for work donne ß ẽœ : m A 145 18 11 
Net revenue account . . 10,745 3 2 
£124,519 8 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity pu 15 jen Anis а тене 51 5 934, 552 
: Г Public lamps enne $ 
Quantity soldi Private 1 by meter 549, 826 | 811,141 
Quantity used on works . . . . . . ... 60,582 
Total quantity accounted for...... J 861,723 
Quantity not accounted for eee o nmm n 12,629 
Total maximum supply demanded (kilowatts) .................. 6175 
Number of public lamps: 439 incandescents, 65 arcs, 
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TO CORRESPONDENTS. 


All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration. 


Ail communications intended for the Editor should be addressed 
C. Н. W. Biaos, 189-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed 


TO ADVERTISERS. 


Advertisements should be addressed to the Publisher, 139-140 
Salisbury Court, Fleet Street, E.C., and should reach hir. 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 

"Вне ELBCRRICAL ENGINEER” can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms : 


3 months 6 months. 12 months. 
Unked Hingdom............... Zs. d. — 68. 6d. — 13s. Od. 
Other Plaoes..................... 56. 6d. — 10s. 6d. — 2м. Od. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Biaos, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.” 


MUNICIPAL TELEPHONE COMPETITION. 


At the time the Telegraph Act of 1899 became law 
we stated our objections to the policy, or rather want of 
poliey, of the Government. This Act did nothing to 
remove the complaint which could justly be brought 
against the actions of previous Governments when dealing 
with the telephone question—i.e, that there was no con- 
tinuity or fixed poliey displayed in telephone control. The 
great uncertainty respecting the telephone undertaking of 
the country is still what is to happen in 1911, when the 
original licenses held by the National Telephone Company 
expire. It is true that if the licenses are not renewed the 
company oannot legally continue to give a telephone service; 
it is equally true that the business of the country 
will not allow of the telephone service suddenly ceasing 
in that year. The granting of licenses without a definite 
provision as to what is to happen at the expiration of the 
same was a serious blunder, or want of statesmanship, 
which Parliament seems incapable of rectifying. · Іп 1899 
it was decided that new licenses should be issued to 
municipal authorities allowing them to compete with 
the National Telephone Company.  Presumably it was 
thought the competition would give greatly improved 
service, and that decreasing the value of the National 
Telephone Company's urdertaking would make the 
ultimate solution of the transfer of either undertaking 
to the Government more simple. Ав we have frequently 
pointed out, the reverse is the case, as with two com- 
peting exchanges the wasted capital outlay is enormous, 
and this the Government would have to allow for under 
а compulsory purchase. It is curious to note, now that the 
provisions of the Act have been experimented with, that the 
rate-aided competition of a municipality is not bound to be 
successful against private enterprise even when burdened 
with watered capital. The first fight—.e., that at Tun- 
bridge Wells—has apparently ended in favour of the 
National Telephone Company. Before the competition 
commenced the district was admittedly a badly-served 
one, the telephone rates were high, and the connections 
were limited both in number and in area. As soon, how- 
ever, as competition was assured, the company completely 
reorganised their exchange, installing the most modern 
switchboards and instruments, while at the same time 
they reduced their rates to what must have been 
to them greatly below paying prices. Newspaper agita- 
tion followed, in which anonymous writers contributed 
weekly long collections of statistics more or less incorrect 
to prove that the Corporation’s system was doomed to 
failure. The result of the fight is not complimentary to 
the Corporation of Tunbridge Wells. The full details of 
the agreement by which they are handing over their 
undertaking to their rivals will be found elsewhere in 
this issue, and it only awaits the Postmaster-General’s 
consent to become legal. It is curious that the agreement 
in question should have been drafted entirely on the 
responsibility of the town clerk with the knowledge of au 
ex-mayor, and that until it came up for approval by the 
Corporation the financial condition of the department was 
not generally known. The fact that a slight raising of the 
rates for telephone connection such as is to be made under 
this agreement would have made the municipal undertaking 
а success, makes it more difficult to understand the hurried 
transfer. The position when this has been made will be 
that the National Telephone Company will have secured 
an extended license for the Tunbridge Wells area on most 
favourable terms, and it will be empowered to charge 
what rates it likes to all subscribers joining after 
March 25, 1903. It will be interesting to see what the 
Postmaster-General will have to say when the agreement 
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is submitted to him for approval. It would seem to be a case 
in which he has the right under the Act to carry on the 
work as a department of the Post Office. From the 
company's point of view the situation is all that can be 
desired, as they have routed a rival within eighteen months 
of the competition starting, and will be able to use this as 
an argument against other corporations taking up similar 
work. From what we know, however, of the character 
of the Glasgow councillors, and of the publie men in 
other towns where telephones are being considered, a 
temporary loss will not prevent them from rendering what 
they consider to be а public service. Neither are they 
likely to throw up a fight just at the time when the best 
weapons of their adversary are rendered useless by clauses 
in the new telephone license of the company. Eventually, 
however, the whole telephone communication of the country 
must be in the hands of the Post Office, and this fiasco at 
Tunbridge Wells may convince the Government that the 
sooner this is definitely arranged the better. 


CORRESPONDENCE. 


* One man's word is no man's word, 
Justice needs that both be heard.” 


THE INCORPORATION OF UNIVERSITY COLLEGE, 
LONDON, IN THE UNIVERSITY OF LONDON. 


Sır, —The policy of the incorporation of University 
College in the University of London has met with general 
approval as an important step in the direction of establish- 
ing in London a real teaching university which shall have 
its own professors, laboratories, buildings, and equipment. 

For the purposes of incorporation a sum of £92,000 bas 
already been subscribed. А further sum of £108,000 still 
remains to be raised in order to place the medical school 
of University College on a proper footing, and to transfer 
University College School to à more suitable quarter of 
London, and thus to satisfy the demand that exists in the 
suburbs of London for secondary education of the first 
grade. This sum of £108,000 includes the estimated cost 
of a new site for the school of advanccd medical studies, 
which it is found desirable to provide in order to avoid 
encroaching on the ground it is proposed to place at the 
disposal of the university for the further extension of 
university buildings 

The university and the college are both equally interested 
in speedily obtaining the money that is still required, and 
in view of the important issues involved it cannot be con- 

sidered that the total sum asked for is a large one. 

We appeal with confidence to those who are aware of 
the needs of London in respect of university education to 
assist in carrying out the proposed incorporation. 

Subseriptions should be sent addressed to Sir Richard 
Farrant, University College, London, Gower-street, W.C., 
who will be glad to supply any information desired.— 
Yours, ete., 

Reay, President of the College. 
(Signed) 1 Chairman of the Appeal Committee. 
RICHARD FARRANT, Treasurer of the College. 


ON THE BRAKING OF TRAMWAY CARS. 


SIR,—The importance of efficient car brakes, and the 
proper handling of the same, is a subject which has recently 
and frequently been brought to the front. Whether the 
subject would have been left so long (one might almost 
say in abeyance) had tramway engineers and managers 
first had to have served as drivers, is, perhaps, a very open 
question; but there is little doubt that the man who is 
driving а car every day and doing his work properly is 
а really practical driver. He may never be a genius in 
designing brakes—or anything else, for that matter—but 
he can tell when the brakes are sufficient to hold his car. 
He can even tell which of the many brakes requires the 
hardest work to obtain the best results, and those which 
keep him longest out of lumber. He perhaps has had 


Failed 


sufficient training to enable him to regulate and adjust 
them should he find the shoes not all come on to the 
wheels together, or if all his strength is exbausted in the 
pull-off springs. So that one cannot help but think tbat 
suggestions from him on this point may give the cue to 
managers and engineers as to which is the best direction 
to apply the talents of invention. 

There are many kinds of brakes in use to- day, but І do 
not propose to advertise or condemn the work of any 
particular firm by the. mention of names of anyone respon- 
sible for what, at the time, was, and perhaps is, a good 
and efficient brake—wnder certain conditions but when 
others come along with one more efficient — well, we 
must in all fairness admit that it is not only “never too 
late to mend,” but that we— experts and knowitalls—none 
of us are too old to learn. Brakes are one of the principal 
essentials, if tramway accidents are to be avoided; yet 
only too often good brakes get the blame, and persons 
who should really know better are only too prone to 
believe “the brakes failed to act," which is the usual 
excuse for runaway cars and big accidents. ‘Failed to act. 
Why?” “On account of the greasy state of the rails." Now 
you see it's the rails which get the blame. Ves,“ says the 
delinquent, “the brake failed to act, because the rails 
were greasy, and tho wheels picked up or skidded.” 
How has it failed? Why, the very fact of it 
having skidded the wheels proves at once that it was in 
good and perfect order, for what can a hand-brake do more 
than stop the wheels from revolving !—providing, of course, 
that when we are told the wheels skidded it is meant that 
all of the wheels were locked. If only a part of them 
skidded, then the brake was not in perfect order, but if all 
were stopped from revolving, the shoes all going on the 
wheels together, then it was not the brake at fault, but the 
driver was too strong in the arm, and too ——. For if too 
much of anything causes that which is undesirable, the 
remedy is simplicity itself. Take away the cause—or at 
least a part of it — and the result will be different. In speak- 
ing thus of the driver we must not close our eyes to the fact 
that if the cant of the rails is so that the wheels touch and 
run on a mere part of the outer or inner edge of the rail tread 
(about as much as the front edge of a table knife) that the 
driver then, under such conditions, must not only not use 
his arm; he can—figuratively speaking—scarcely look at 
the brake before the wheels will pick up and skid, in which 
case the poor wretch is between the “devil and the deep 
sea," and should not be blamed, but the blame should rest 
on those who are answerable for the track. I say wretch: 
because under such conditions the driver's life would be a 
wretched one, and of no more value to him than that of an 
ordinary street dog. 

It will be seen that up to this point I am dealing with 
the ordinary hand-brake acting on the rim of the wheel ; 
but I have also experienced the use of a good track or 
slipper brake, but refrain from mentioning names of firms, 
as it is possible to be charged with seeking bribes or cheap 
advertisements for any firm mentioned. 

The slipper or track brake gears in use in this country 
are of several types, yet all aim at the same object, but 
several miss it except under certain conditions, and whether 
they be applied by hand or any other means, they are almost 
all pressed on to the rail, and this takes part of the car 
weight off the wheels, little or much, according to the 
amount of strength put into the leverage; nor does it 
matter whether the shoes be of wood or any other material, 
they practically all tend to lift the car off its wheels, so 
that there is a great deal more danger of their being picked 
up or skidded as soon as the ordinary hand brake is 
applied. This being so there is also a great deal more 
danger of the car jumping or mounting over the rails ; 
moro especially is this so in curves. It does not. 
matter whether the brake has been applied by manual 
labour, steam, vacuum, or 1 0 air, they all 
give the same tendency to jump the car over the rail 
(unless the driver could be prevailed upon to release the 
slipper before entering upon the curve), and this it would 
not be fair to expect, because he has been instructed that the 
slipper brake will stop his car which is running away. These 
brakes may be effective enough for the straight, but when 
curves, turnouts, crossovers, etc. are in front, over goes 
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the wheels, and the car is stopped by the kerbstone or the 
houseside, and not by the jacks which have lifted her off. 

There is one track brake which I have not yet dealt 
with i.“, the magnetic—and this appears to attain the 
desired end, or to approach so very near to it that one 
fails to detect any failure in it; it may be more expensive 
at first cost, but there is undoubtedly much to be said in 
its favour as a good and effective preventer of accidents. 
It may appear, at the first glance of a layman, to lift the 
car like the others, but being a magnet it cannot help but 
pull itself down and cling to the rails; not only this, but it 
is also pulling more weight on to the car wheels, so that 
there is more power still put upon the shoes which 
are applied to the wheel-rim, and upon arriving at 
the curves and dangerous places the car is not зо 
likely to mount over the rail as the others were, 
whose wheels were relieved of part of their usual weight. 
There is one other and perhaps important point in its 
favour, which is that it can be applied in two movements 
of the left hand in about as many seconds. There need 
be no hurried struggle with ratchet pawls, levers, and 
wheels, with perhaps a miss and slip thrown in, but two 
simple movements, and the car is trying to fasten itself 
to the rails. 

If tramway owners wish to keep their reputation free 
from the taint of accidents, and their purse strings from 
unscrupulous claimants, they should not hesitate to equip 
their rolling-stock with a good and efficient magnetic track 
brake, and instruct and train their hands in the proper 
use of it; the first cost may appear great, but it is like 
many another thing, “ the best is cheapest in the long run.” 

But all the brakes in the world will not stop a runaway 
car unless there is a man with brains in his head on the 
front of it. SAFETY. 


PORTABLE LAMPS. 


Sir,—We are interested in the purchase of large 
quantities of portable electric hand lamps of a small size 
suitable for storing in one’s pocket. We understand they 
range about 4in. to 6in. long by, say, lin. diameter, and 
are somewhat after the stye of the gas lighters. It is an 
inexpensive line wo are looking for to put on the Far 
Eastern markets in order to throw a light in districts 
where traffic is carried on under difficult, circumstances by 
reason of the thoroughfares being so badly lighted. We 
do not know whether the article is of English, German, 
or American origin, but perhaps you can assist us in 
tracing the makers. Please accept our thanks in anticipa- 
tion of a favourable reply.— Yours, etc., 


MOTOR. 


SIR, —Will any of your readers kindly inform me if а 
dynamo 110 volt 50 amperes will charge accumulators to 
drive & motor (7 h.p.) of the same voltage, also the size 
and number of accumulators required ? INQUIRER. 


THE FARADAY CLUB. 


On Friday last this club held its annual dinner and 
reception, at which а considerable number of invited guests 
were present, and passed an exceedingly enjoyable evening. 
The clubrooms are at the St. Ermin’s Hotel, Westminster. 
Although the name perpetuates that of one of Britain's 
greatest sons, one whose work in the realms of science, 
and especially in electricity and magnetism, will be 
historic as long as history lasts, the members are 
not wholly restricted to the electrical profession, but 
represent many branches of the engineering profession. 
The club is comparatively young, but numbers some 180 
members, and is eager to increase this number by suitable 
names. The presiding genius at Friday's feast was Mr. J. 
Swinburne, who is also this year’s president of the Institu- 
tion of Electrical Engineers. Our experience during theeven- 
ing was: the dinner was good and well served, the company 
bright and cheery, the toast list shurt, the musical entertain- 
ment admirable; and our conclusion about the whole matter 
is the members are companionable good fellows, and that 


sueh meetings make life worth living, allowing men to 
cast aside the restriction of professional work to show their 
natural good feelings, and generum to make man think 
more highly of his fellow-man. May the Faraday Club 
long survive and be increasingly prosperous ! 


INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, Nov. 11, 1902, 
Mr. John Clarke Hawkshaw, M.A., president, in the chair, 
the paper read was “Electric Tramways,” by Messrs. 
C. Hopkinson, M. I. C. E., B. Hopkinson, and E. Talbot, 
M. I. C. E. The authors stated that when, about the year 
1897, electric tramways had begun to be constructed in 
Great Britain on a large scale, there had already been 
many thousand miles in operation in America, and а vast 


amount of American experience had been available in con- 


nection with this branch of engineering. Consequently, 
British tramways had been constructed largely according 
to American methods, and showed a good deal of the 
uniformity characteristic of American practice. The authors’ 
experience had been gained рр in the construction 
of the tramway systems of Leeds and Newcastle-on-Tyne, 
and the paper discussed & number of important points in 


tramway practice, which were illustrated by reference to 
these two systems of tramways. The paper was divided 
into four sections—viz.: (1) generation of 
transmission of power to the cars; (3) rolling -stock ; 
(4) earth returns. 


wer; (2) 


The nature of the load on à tramway generating station 


was discussed, and it was shown from aetual records to 
what extent increasing the number of cars resulted in 
making the load more uniform. With 70 cars or more, 
the load was so nearly constant that the steam consump- 
tion per unit was substantially the same as though it were 
constant and equal to the mean. 
this size, equalisation of the load by means of a storage 
battery was of no use as regarded economy, though 
in a small station it might be of great value. А 
storage battery equal to replacing one-third of the 
generating plant for half-hour, should, however, 


Hence in а station of 


be 
installed in a continuous-current power station for the 
purpose of replacing а generating unit in case of breakdown, 
and for running cars at night. The effect of short-circuits 
on the generator was considered; in the worst case there 
might be a force equal to three or more times the normal 
force applied at the periphery of the armature for a period 
of one-tenth of a second, that being the time which a 
circuit breaker took to open. This necessitated a very 
strong connection between armature and flywheel. Another 
effect of the opening of the circuit breaker was the sudden 
diminution of the { on the engine to nothing, which 
necessitated special arrangements for preventing the engine 
from running away. his required either very quick 
governing or a heavy flywheel. Except for short-circuite, 
an ordinary governor and an ordinary flywheel were 
sufficient. Tachograph records showing the rise of speed 
on one of the Newcastle engines when the load was thrown 
off were discussed. The question of over-compounding 
dynamos was considered, and dynamos wound for constant 
potential were recommended. | 

The simplest method of transmitting the power to the 
ears was to make the trolley wire into an electrically con- 
tinuous network and to feed the current into it at various 
points. In practice, however, it was found necessary to 
divide the trolley line into sections insulated from each 
other, each section being fed at one point. The points of 
division in the centre of a city were Засна ned by con- 
siderations of safety ; in the outer districts, questions of 
economy and the necessity of keeping the variations of 
line potential within limits might come in. The prin- 
ciples were illustrated by reference to Newcastle-on- 
Tyne. There was no objection to the line potential 
occasionally dropping 100 volts below normal, and this 
led to the result that a 21-minute service of cars could 
be worked up to а distance of two miles from а feeding 
point. The most economical size of cable was next 
considered ; the mean current density should rarely exceed 
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500 amperes to the square inch. This entailed a mean 
drop of potential of about 15 volts per mile of feeder, and 
feeders could be carried to a distance of 1 mile or 14 miles 
without boosting. The loss in the trolley wire in supply- 
ing 10 cars om one mile of double track from one end was 
between 2 and 4 per cent. of the power given to the cars. 
The conclusion was that on the outer sections the line 
might be divided into sections two miles long In many 
cases excessive traffic on a particular route had to be dealt 
with on а few days of the year, the traffic being small on 
other days. This was illustrated by reference to a case in 
Leeds, where 50 сагв had to be supplied with current on 
20 days in the year at an average distance of 34 miles 
from the generating station. The method by which this 
was done with ccntinuous current and boosters was 
discussed, and was compared with and found preferable 
to three-phase high-tension transmission and conversion. 
The tramway system was as extensive a system as 
could be economically served by a single continuous-current 
generating station placed in the centre of the system. 
The most important requirements in a motorcar for use 
in city tramway systems were that it should be capable of 
rapid and well-sustained acceleration, and that it should be 
able to go quickly uphill. These requirements could be 
fulfilled only by motors capable of travelling on the level 
of speed far above what was allowable in practice. Curves 
were given showing the acceleration of the car from rest 
with various motors and under various conditions. А 
mean acceleration of 3ft. per second per second up toa 
speed of 10ft per second could be obtained with motors 
of a type found to be satisfactory in Leeds and Newcastle. 
The effect of bad driving on starting was considered. 
There was much difference of opinion on the subject of 
earth returns. In Great Britain the Board of Trade restric- 
tion of the rail drop to seven volts had made cases of elec- 
trolysis by return currents very rare, but it could not yet 
be said that absolute safety was secured for metallic pipes 
in the neighbourhood of tramway tracks. The resistance 
of the rails and bonds used in tramway practice as deter- 
mined in experiments by the authors was given. In a 
new fished and bonded joint a good deal of current 
went through the fishplates and soleplates. The Falk 
cast-welded joint was described, and also the thermit- 
welded joint. It was unadvisable to use such joints 
ou sharp curves or on crossing а bridge with steep 
approaches on account of the effect of expansion and 
contraction. On straight track, however, the lateral 
support to the rails prevented variations of temperature 
from doing damage. Experiments were described from 
which it appeared that from one-sixth to one-fourth of the 
current in the rails was diverted into the earth. A service 
of about 10 cars per double mile could be worked over a 
distance of two miles, the feeding point being at one end, 
without the seven-volt limit being exceeded. The system 
of return feeders in Newcastle and Leeds was described. 
Where the Board of Trade limit was exceeded, if all the 
current were taken out of the rails close to the power 
station, the extension of the return feeder to points about 
half a mile distant from the power station would produce 
а very marked reduction in the rail drop, owing to 
the fact that the great concentration of current which 
took place in the centre of the city with converging 
routes was thereby avoided. This was the system 
now adopted in Newcastle-on-Tyne, but provision had 
been made on the switchboard whereby the care could 
be divided into two groups, each group being run by its 
own generator. The first comprised all the cars outside a 
radius of three miles, and a second all within that radius. 
In Leeds tho greater part of the current would be taken 
out of the rails close to the power station, but a portion 
sufficient to bring the drop of potential in the rails 
within the legal limit would be sucked back through a 
number of return feeders about one mile long. Excep- 
tional traffics at particular points were dealt with by 
special boosters and return feeders. The authors’ experi- 
ments showed that a current of 300 amperes in the 
rails between two points, two miles apart, implied a 
otential of about five volts between those two points. 
e potential was proportional to the current within 
1 per cent. which showed that the conduction of 


the leakage current through the earth was metallic in 
its nature and not electrolytic to any considerable 
extent. Examination of the current in the rails and 
of the potential at various points of the tramway system 
with a constant current of 300 amperes passing had shown 
that only a very small portion of the current got into the 
gas-pipes. This result was discussed and was shown to be 
not surprising. The possibility of electrolysis with such 
currents as did get into the pipes was considered. Unless 
there were strata of such small extent and higk con- 
ductivity compared with the average, and so placed as to 
cause a concentration of the current into the pipe to a 
density of 1,000 times the mean current density or more, 
no corrosion of the pipe would take place, and the seven- 
volt limit might be exceeded many times without damage 
to the pipe. On the other hand, if such strata were 
present, electrolysis (with damage to the pipe) was quite 
possible even though the seven-volt limit was not exceeded. 


— 


FORTHCOMING EVENTS. 


Fripay, Nov. 14. 


Electrical Engineers’ Volunteers.— At 7.45 p.m., smoking concert 

at headquarters, Regency-street, Westminster, S. W. 
SATURDAY, Nov. 15. 

Institution of Junior Engineers.— Visit to the new shipbuilding 
and marine engineering works of Messrs. Yarrow and Co. 

Glasgow Soientific Society.—At 7.30 p. m., ordinary meeting. 
Paper: The Diesel Engine.” 

Monpay, Nov. 17. 

Institution of Electrical Engineers (Newcastle 
Opening meeting. 

TuEspay, Nov. 18. 

Institution of Civil Engineers.—At 8 p.n., ordinary meeting. 
Paper for further discussion: Electric Tramways,” by Messrs. 
Chas. Hopkinson, B. Hopkinson, and E. Talbot. The succeed- 
ing paper will be ‘‘ High-Speed Electrical Generating Plant,” by 
Mr. T H. Minshall. 

Royal Statistical Society.—At 5.50 p.m., at the Society of Arts, 
John-street, Adelphi, он meeting. Presidential address by 
Major P. G. Craigie, C.B. | 

WEDNESDAY, Nov. 19. 

Institution of Electrical Engineers (Birmingham Section).—At 
8 p.m., opening meeting. Inaugural address of Mr. Henry Lea 

„on Recent Progress in Electrical Engineering in Great Britain.” 
Students’ Section: At 7.30 p.m., ordinary meeting. Discussion 
on ‘‘Steam г. Electric Traction.” 

Society of Arts.—At 8 p.m., opening meeting. 
of Sir Wm. H. Preece, K.C.B., F.R.8. 
Royal Meteorological Society.— At 7.50 p.m., at the Institution 
of Civil Engineers, ordinary meeting. ; 

Fripay, Nov. 21. 

North-East Coast Institution —Second general meeting at New- 
castle, postponed from the 14th inst. 

Institution of Junior Engineers.—At 8 p.m., opening meeting. 
Presidential address on The Preparation of Engineering 
Projects," by Colonel Ed. Raban, С.В. 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. The adjourned discussion will be resumed and con- 
cluded upon Captain C. С, Longridge's paper on Oil Motorcars 
of 1902." If time permits, the following paper will be read: 
„Recent Practice in the Design, Construction, and Operation of 


Raw Cane Sugar Factories in the Hawaiian Islands,” by Mr. 
J. N. S. Williams. 


Section). — 


Inaugural address 


APPOINTMENTS VACANT. 


Chief Clerk, Swindon Corporation Electricity Department, £100 
per annum, Nov. 18. See advertisement. 

Assistant Electrical Engineer, Swindon Corporation, £100 per 
annum, Nov. 18. See advertisement. 

Cable Jointer, Swindon Corporation, 353. per week, Nov. 18. See 
advertisement. 

Superintending Engineer, to take charge of the works in connec- 
tion with the equipment of an electric light station for a firm of 
contractors. See advertisement. | 

Mechanical Draughtsmen (2), for the design of central-station 
switchgear Вее advertisement. 

Electrical Engineers, Kirkcaldy Corporation, £250 per annum. 
Particulars may be obtained from Mr. W. L. Macindoe, town 
clerk, Nov. 22. Greenock Electricity Department, £200 per annum. 
Particulars may be obtained from Mr. б. MacCulloch, town clerk, 
Municipal Buildings, Greenock, Nov. 19, at 10 a.m, 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


533. Is there an installation working at the present time in the British 
Isles where wind power is utilised for generating electric energy 
If so, describe working details.—H. H. R. 

554. Define the meaning of the terms ‘‘ inductance” and ''reactance," 
and explain clearly the application of these terms in determining 


the sparking limit of a continuous-current dynamo, Give a fully- 


worked-out example. —H. O. C. 
ANSWERS. 


Question No. 527.— From the results of Tesla's experiments it is popu- 
larly supposed that there is no danger from electric shock when 
the vol*age applied reaches а very high limit. A lot of misunder- 
standing exists on this point Explain the matter clearly, and 
show what is the real significance of Tesla's experiments. 


Best Answer to No. 527 (awarded 10s.)—' M. W. К.” 
may take it that there is danger from an electric shock at a 
high voltage, but that if it is an alternating-current circuit 
with a sufficient number of alternations per second to pre- 
vent (by reactance) the passage of more than one or two 
milliamperes, then the conditions are practically safe. That 
the periodicity is a great goveruing factor is seen from the 
well-known equation : 

Current = impressed volts . — | 
(resistance in ohms)? + (2 7 п Ly? 
where л = number of alternations per second, 
L = self-induction in henrys. 


It will at once be noticed that if n reaches a high figure 
the current is reduced accordingly. Tesla, in his classic 
experiments, used a machine that gave about 13,000 alter- 
nations per sccond. It has been estimated that the current 
used by him did not exceed one or two milliamperes. We 
may, from accounts which have been published of various 
experiments, assume that a current of two milliamperes is 
perfectly safe. Medical authorities say that while currents 
at a high voltage cause death by asphyxia—i. e., suffocation— 


low voltage currents give rise to contraction of the capillaries, |: 


and thus by preventing the flow of the blood stop the 
heart. It has been noticed by experimenters that in the case 
of animals acted upon by an electric current, the stoppage 
of the heart, instead of being gradual, as in the case of 
ordinary death, is sudden. Аз to the actual amount of 
current the human body can carry with safety there is 
much dispute. Mr. Trotter in his experiments at the Insti- 
tution of Electrical Engineers last February is said to have 
taken a direct current of 8 to 10 milliamperes without dis- 
comfort. Against this, however, several deaths have occurred 
under conditions which certainly point to a smaller current 
tban this proving fatal. So much depends upon the kind 
of contact made, state and condition of individual, tempera- 


ment, etc., that it is impossible to fix an exact figure; 


every care, however, should be taken to prevent any person 
taking more than, say, two milliamperes. Speaking from 
personal experience, I have had many shocks from dynamos 
running at 500-600 volts with a current of 10 amperes. 
The pain was very sharp, and felt as far as the elbows, but 
no after-effects were experienced. M. M. 


Answer to No. 527 (awarded 55.). --Тће misconception 
mentioned in the query as to the lack of danger with extra 
high voltages arises from the nature of the experiments 


carried out by Tesla. The apparatus used gave high. 


voltages at high periodicities, and what appeared to be an 


It is 


effect of the former was really caused NA the latter. 
icity, the higher is 


well known that the higher the peri 


the current density upon the surface of the conductor, the 


core of the cable being practieally unused by the current. 
Therefore, with the high periodicities used to produce the 
high voltages there is less risk of the current touching a 
vital part. Also it should be remembered that with a 
given amount of electrical energy put through transformers 
to give à maximum voltage the amperes decrease in propor- 
tion to the increase in volta, so that with these exceedingly 
high voltages the current was a hardly measurable one, and 
therefore unlikely to produce harmful effects. It is to be 
hoped, however, that no one will, on the strength of the 
Teslaic experiments, personally short-circuit any extra high- 
tension apparatus of a working-day frequency and with а 
boiler-house behind it.—B C. Ё. Ј. | 
Answer to No. 527 (awarded 5s.).—Tesla’s experiments 
were originally made “with a view to telegraphing through 
the earth without wires, to securing an effective electric 
light by means of vacuum tubes, and to the controlling of 
a torpedo-boat from the shore by electricity.” These seem 
to have led him to a study of very high E.M.F.'s obtained 
by induction machines, or, perhaps, it would be more correct 
to say influence machines, such as Wimhurst’s and Holtz's. 
With these he used condensers, and obtained very rapid 
succession of sparks and also very rapid alternations or 
frequencies. The discharges being at very great E.M.F.'s 
readily pierced glass and other dielectrics, as we might 
reasonably expect them to, and, further than this, they 
had a great influence on neighbouring objects ; in fact, so 
much so that they illuminated vacuum tubes which were 
not in connection with the electric apparatus At this 
stage a somewhat curious discovery was made—viz., that 
a man might take hold of the terminal wire and make 
himself part of the circuit by holding his other hand near 
a vacuum ,tube, when the tube would show. luminosity 
without the man being injured in any way. This, of 
course, needed a little explanation, as it was well known 
that nobody could with impunity receive a shock from 
a high E.M.F.—at all events, if any current passed 
through his skin. The explanation given and received 
at the time and also now was that the alternations 
being very rapid had not the necessary time to act 
upon the nervous system before the succeeding alternation 
neutralised it, and we know that nerves require time to 
act. It is said that the nervous impulse travels in man at 
the rate of about 34 yards per second, and this is much 
slower than an electric impulse travels, for an electric 
impulse goes across the Atlantic Ocean from Ireland to. 
Newfoundland in one second or less. It is therefore 
obvious that the impulses from a rapidly alternating 
E. M. F. might not last long enough to affect human nerves. 
Further than this, experiments have shown that a certain: 
amount of actual current must pass through the body before 
it can do any harm, and I believe I am right in supposing 
that Tesla's apparatus could not give more than a very 
small amount of static charge, while а current of 200 or 
300 milliamperes may be passed through the human body 
without ill effects, provided fairly large electrodes are used.. 
If, however, small electrodes are used, then burning of the 
skin occurs. We know, further, from Volta’s and also 
from more recent experiments, that an electric current. 
applied to a muscle will contra:t it many times provided 
that а small interval of time is allowed between each appli- 
cation, but if the applications or passages of the electricity 
into the muscle are at all rapid, then permanent contrac- 
tion occurs. This shows plainly that both current and time 
are required to act upon muscle. Again, post-mortem 
examinations of persons killed by lightning show plainly that 
aconsiderable amountof electricity must have passed through 
the body and clothing. The general effect of the lightning 
may be stated in general terms somewhat as follows: 
Death is always instantaneous, and probably caused by 
shock to the nervou: system and brain, but often no mark 
of violence can be found on the body, although more 
frequently lacerations, burns, bruises, and sometimes even 
broken bones are found. The clothing is often burnt or 
burst (see good specimen in the museum of the College of 
Surgeons, London), and metallic substances, such as watches, 
money, etc., are often melted, thus showing the passige of 
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a considerable amount of electricity (C? R effect). It is 
also interesting to observe that when the stroke is not fatal 
then insensibility, paralysis, burns, skin eruptions, loss of 
speech, or loss of some special sense may ensue—e.g., 
blindness. In studying this subject we must carefully 
bear in mind that the person killed or hurt may have really 
suffered from the effect of the “return shock” or “return 
stroke," which is an induction effect (see text-hooks), and 
would be much less violent than the actual lightning. We 
must also bear in mind that the condition of the skin makes 
a lot of difference to the resistance of the circuit. If wet, 
a severe shock may be received, but if the skin is dry it 
may act as a perfect insulator to the same source of elec- 
tricity. A cut or wound is very sensitive to electricity. 

I think with “М. W. K. that a let of misunderstand- 
ing exists, but I hope the above will put the whole subject 
clearly before readers. The inference I draw from Tesla’s 
experiments is simply that the high ‘frequency is the 
cause of the electricity having no effect upon the human 
nervous system. It is not correct to imagine that the 
higher the E.M F. the safer the current, for we know the 
reverse of this to be true I have myself received shocks 
from 60, 120, and 200 volt dynamos direct current while 
working under ordinary conditions, and I should describe 
them thus: 60 volts сап be touched with impunity, but 
not pleasure; 120 volts is too much, and would be avoided 
by ы ш, and 200 volts is very painful and quite 
intolerable—in fact, it draws muscles and sinews up so tight 
that there is no possibility of opening the hands or stretch- 
ing out the arms. I have had shocks from influence 
machines and also from induction coils made for medical 
purposes until I could not possibly leave go and could 
bear the effect no longer, but even then I do not consider 
an induction coil anything like so painful as a 200-volt 
dynamo. А good many years ago my chief told me to be 
careful about a 200-volt alternating-current dynamo because 
it had killed a man in France.—F. G. A. 


Answer іо No. 527 (awarded 5s.).—If, as this query 
states, the popular belief is that there is no danger from 
electrical shock when applied voltage reaches a very high 
limit, then the popular belief requires considerable modifica- 
tion. Briefly put, Tesla’s experiments simply show that 
with a coil giving a potential difference of 200,000 volts 
and a frequency of a million per second, no pain is felt 
when the body is made to form part of the circuit, but the 
high frequency is essential to this result. Tesla himself has 
explained the absence of shock by saying that “ (ће body 
of the experimenter offers an enormous section to the 
current, and the density is very small, but if only a small 
fraction of that energy should be applied in such a way 
that a current would traverse the body in the same 
manner as a low-frequency current, a shock would Бе 
received which might prove fatal ” 

Some years ago this subject occupied the attention of 
several well-known experimentalists and medical men, and 
various experiments were performed with the view of 
establishing the truth of the hypotheses which had been 
framed to explain this phenomenon. In one case a 100- 
volt lamp, which required a current of two amperes, was 
rendered incandescent by an alternating voltage of 100,000 
volts, a body forming part of the circuit, but in order that 
the consumption of energy might be the same in both 
cases, the current in the second instance had only to reach 
the value of two milliamperes. ‘Ihis single experiment is 
regarded as containing the key to the whole matter, and 
the conclusion drawn from it is—and amongst authorita- 
tive medical men there is general agreement—that high- 
frequency currents of high potential are harmless if the 
Mari uda of the current is small, and that in experiments 
such as those referred to the high potential is obtained 
at the expense of the current, which diminishes as the 
potential is raised. If the arca of the electrodes hy which 
the currents are led into and out of the body be lessened, 
the passage of the currents becomes distinetly painful; 
but if the contacts be made by holding copper rods or 
cylinders in the hands, then on touching the terminals of 
з coil—as in Tesla’s experiments—having a frequency of 
1,000,000 per second and a voltage of 200,000 volts, the 
currents can be received with impunity.—A. F. 


Question No. 528.—On systemsof electrical distribution at high voltages 
(not an overhead system) it appears to be fairly common practice 
to arrange spark-gap devices to the feeders, apparently to dis- 
charge any accumulative static charge on the feeders. Are these 
spark-gap devices ‘really necessary, and what is the explanation 
of the accumulative static charge on the feeders? What limit is 
there to the rise of voltage of this static charge if spark gaps are 
not used ? 

Best Answer to No. 528 (awarded 108.)——On systems 
of electrical distribution at high pressure, especially when 
the mains are laid underground, it is frequent for the 
phenomenon known as “ resonance” to occur, and it is to 
prevent high charges of voltage from accumulating, due 
to this phenomenon, that spark-gaps are provided on some 
systems of distribution. Every electrical system or circuit 
has a definite natural periodic time, depending on its induct- 
ance aud capacity —that is to say, if an E.M.F. be applied 
momentarily at any point in the system an electric wave 
will be started which will surge to and fro in the circuit 
until the energy is all dissipated by ohmic losses or by 
hysteretic losses in any iron which may be affected by the 
circuit and in the dielectric of the cable. The periodic time 
of the system is the time taken by this surging wave to 
travel once to and fro, and for any system is given by the 
equation 

T=27VL6C, 
where C = capacity in farads ; 
L = inductance in henrys. 

Now, it is clear that as the energy of an oscillatin 
pendulum is augmented by the application of repea 
pushes administered synchronously, so will an oscillating 
voltage wave be augmented if there is in the circuit 
an alternator running synchronously with the natural 
periodicity of the system, and at each alternation adding 
its voltage to that already accumulated. If it were not for 
ohmic, hysteretic, and dielectric losses, this voltage would 
rise indefinitely, or, at least, until the insulation broke 
down. Neglecting hysteretic and dielectric losses, the 
limiting voltage which would accumulate is given by the 
formula 


L 
valle 
R 3 


where V = maximum voltage obtained ; 
f frequency; 
L = inductance of circuit in henrys ; 
R — resistance of circuit in ohms ; 
E = voltage of alternator. 


For example, take an alternator giving 2,000 volts at 
110 periods per second, and suppose it to be delivering 
into a circuit containing inductance and capacity of 1 henry 
and :000002 farad and а resistance of 15 ohms. Then 
from the formula T = 2r VL. C, we get T = 0088 second 
that is, about 110 periods per second—and as this coincides 
with che frequency of the generator, we shall get complete 


Applying the formula vel E, we get V 


resonance. 


maximum accumulated voltage = 15,000 volts, which is а 
dangerous voltage. Obviously, the method of preventing 
resonance is to alter either the inductance or the capacity 
or the frequency. The latter is usually fixed by other 
considerations ; but inductance or capacity may easily be 
inserted in a system to make the natural periodicity of the 
system differ by a sufficient amount from the frequency o 
the generator, to prevent resonance. 

In most transmission lines the capacity is not sufficient 
to give synchronism with the main or fundamental 
frequency of the generator, but these main or fundamental 
waves are frequently accompanied by higher harmonics 
of considerable amplitude, and these are more likely to 
synchronise with the natural periodicity of the circuit. In 
any case where the voltage is high and the mains are 
underground, it is best to provide spark-gaps, as even if 
resonance is completely absent, it may be liable to appear 
at any time when the inductive nature of the load is 
altered.— A. M. D. 


Answer to No. 528 (awarded 58.).— These spark-gap 
devices are undoubtedly a safeguard on extra high-tension 
underground feeder cables, though if the cables are of 
sound make—i.¢, having a dielectric material of high © 
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disruptive strength, such as impregnated paper, and a 

dielectric thickness sufficient to allow for short temporary 
rises of E.M.F. between the conductors—they should not 
be necessary. The most experienced cablemakers would 
probably say these devices are unnecessary, as up to a short 
time ago the Board of Trade required the dielectric thickness 
(in mils) between апу two conductors of a cable to be not 
less than the working pressure divided by 20. Thus, for a 
cable working at 10,000 volts between conductors, the 


dielectric thickness would be 10000 = 500 mils, or ‘5in., 


voltage of the oscillatory currents set up when the circuit 
is interrupted is difficult to calculate, unless one knows the 
periodicity of these surgings, the inductance of the con- 
ductor and its capacity, which are both dependent upon 
that periodicity. Practically, therefore, the limit, is deter- 
mined by the breaking-down stress of the insulation. Both 
on series arc lighting circuits and on moderately high-tension 
single-phase circuits trouble has frequently been caused by 
the breakdown of the insulation when the pressure has been 
switched on or off. | 

From the investigations of Lodge and Hertz, it seems 
to be reasonably proved that at the moment a circuit 
having both inductance and capacity is broken oscillatory 
currents are set up, which may be easily calculated from 
the ordinary formule, and but for a kind of resonance 
effect the voltage generated would not be dangerous. 
These oscillatory waves apparently travel with a very high 
velocity, approximately equal to that of light, and the 
successive inductive actions produce an accumulative effect, 
as though each wave were superimposed upon the next, so 
that the ultimate maximum voltage is not measured by the 
amplitude of one wave, but by the sum of the total 
accumulation of waves ; thus, an effect is produced similar 
to that when a body of soldiers march in step along a 
suspension bridge. vibration is started and the bridge 
begins and continues to swing with an ever-increasing 
amplitude, until finally the stability of the structure is 
overcome and the bridge probably destroyed.— ALPHA. 


which is probably 25 to 30 per cent. thicker than the 
normal electrical or mechanical conditions require, besides 
allowing a large factor of safety. To-day the cablemakers 
would supply a 10,000-volt cable having a dielectric 
thickness equal to about 75 per cent. of that previously 
required by the Board of Trade (75 per cent. of ‘5in.), and 
would test this cable for an hour before leaving the factory 
with 30,000 or 40,000 volts. Providing such a cable were 
properly laid and jointed, this test would be a sufficient 
guarantee of its ability to stand any temporary risings of 
E. M. F. or static charges, the factor of safety being very 
high. It would seem, therefore, that spark-gap dischargers 
would not be necessary on such a cable. 

It is well known that any change in an electrical current 
carrying circuit of high potential produces surgings of the 
E.M.F. which may rise to two, or even three, times the 
normal working E.M.F. "This would be the case in 
suddenly switching on or off, say, à 10,000-volt feeder, or 
if a partial fault or short-circuit came on the cable or any 
of the apparatus to which it was connected, when the 
E.M.F. might rise to, say, 20,000 volts (for short periods, 
of course. It is to safely limit this rise of voltage that 
these spark gap dischargers are fitted, and they consist 
elementarily of an air-gap between two metallic poles (one 
connected to the conductor and one to earth), and so 
adjusted that when the volts exceed, say, 50 per cent. 
above the normal, the current sparks across the gap 
to earth, and so discharges the cable. The appa- 
ratus is made so that the arc is at once blown 
out or smothered. This is the principle of the Part- 
ridge patent discharger, which is fitted on some of the 
London 10,000-volt concentric feeders, which I believe 
carry as much as 3,000 h.p. If one of these feeders is 
switched off there is also a static charge of high potential 
left in the cable, the conductors of which act as an ordinary 
condenser, and a common way to discharge the cable is to 
have a bank of 100 8-c.p. 100-volt incandescent lamps con- 
nected in series between the inner conductor and the outer 
conductor, which is earthed, so that the cable is discharged 
immediately through the lamps. The cable, or any switch- 
gear in connection with it, is then safe to work upon. These 
remarks also apply to two and three phase extra high- 
tension trunk mains.—J. A. Morton. 


Answer to No. 528 (awarded 5s.).—Under ordinary 
operative conditions it is somewhat questionable whether 
spark-gaps are necessary for the protection of the station 
apparatus, sinoe the feeder cables are much more apt to 
puncture than the transformers or generators; but since a 
station engineor always has to consider the protection of his 
cables, then the spark-gaps should be unhesitatingly installed. 
The amount of static that can accumulate on a cable is in 
proportion to its capacity, and it is caused by the fluctua- 
tions in the voltage. "That such a state exists can be easily 
perceived by watching the discharge that is always going 
on at a static discharger when current is on the line. 
However, it is not only to take care of the ordinary 
accumulated static that dischargers are used, but the 
enormous increase of voltage due to an arc holding, such 
as when an air break switch is opened or a fuse holds its 
arc. In either of these cases, the inductive effect due to 
the arc being in series with the capacity of the line, the 
potential may rise to an almost infinite quantity.—W. 


Answer to No. 528 (awarded 5s.).—On high-voltage systems 
of distribution it is generally considered advisable to arrange 
spark-gap devices on the feeders to avoid the danger of 
sparks piercing the insulation in the event of the circuit 
being suddenly broken or interrupted from any cause. If 


врагК-дарв be not provided, then the limit of the rise of 
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NEW COMMITTEES. 


The following new committees have been appointed : 


LricESTER.— (ras and Electric Lightiug—Mesars. Bruce and Canner, 
Alderman Coleman, Messrs. Edwards, Flint, Hancock, William E. 
Hincks, Hurley, Jackson, Jennings, and North, Alderman Payne, 
Messrs. Richards aud Joseph W. Smith, Alderman Thomas Smith, 
Messrs. Spurway, Thos. W. Walker, and Watts, Alderman Wood, 
and Mr. Woolley. Zrumwu«us—Messrs. Banton, Bruce. Collier, 
Edwards, Faire, Flint, Hancock, Henderson, Hudson, Jackson, and 
Mann, Alderman Marshall, Messrs. Matts, McCall, and Shires, Alder- 
man Thos. Smith, Mr. Tollington, Alderman Vorley, Messrs. John E. 
Walker, Walters, and Woolley. The Mayor is «officio a member of 
every committee. 


MANCHESTER. — Electricity — G. Howarth, chairman; Aldermen 
Griffin and Richards ; Ceuncillors Allison, Arrandale, Beastow, Bowes, 
Burgon, Cowan, Craven, Dreyfus, Halliday, Hart, Heenan, Hesketh, 
Howarth, Jennison, Kay, Maxwell, G. Simpson, and J. Simpson. 
Tramways—Aldermen Bax, M'Cabe, Mainwaring, Tunstall ; Councillors 
Bowes, Boyle, Brocklehurst, Dearden, Dixon, Fildes, Scott, Sutton, 
Taylor, Thompson, Trevor, Wainwright, Whyman, and Wilson. 
Telephones—Aldermen Briggs, Copeland, Gibson, Sir B. T. Leech, 
M'Cabe, Milling, Southern, Tunstall; Councillors Boyle, Brockle- 
hurst, Grimshaw, Maxwell, O'Doherty, Pennington, Plummer, 
Smethurst, Smith, Vaudrey, Wainwright, and Wilson. 

Ниш. – Electric Lighting—-Messrs. F. Askew, T. B. Atkinson, 
G. J. Bentham, G J. Briggs, J. Brown, W. T. Cartledge, E. Hanger, 
A. E. Kessen, D. McLaren, W. G. Millington, J. Pybus, G Sipling, 
J. T. Skinner, Н. Toozes, and H. J. Work. 7¢/ephow s—Messrs. J. 
Beautement, G. J. Bentham, J. Brown, W. H. Cockerline, F. Costello, 
H. Feldman, W. Hakes, George Hall, E. Hanger, W. Holder, 
F. Larard, G. Latus, J. Pybus, G. Sipling, J. Watt, and H. J. Work. 

BIRKENHEAD. — 17e = Aldermen Cook, Gamlin, Jones, and 
Singleton; Messrs. Curphey, Edwards, Evans, Hazlehurst, Laird, 
Lilwall, Oates, H. Laird Pearson, Snape, Venables, and Wall. 
Elect eicitii — Alderman Lees; Messrs. Bennett, Brewer, Cox, Dalzell, 
Griffiths, Hazlehurst, M'Gaul, Paterson, Rees, J. G. Robinson, Russell, 
Tooth, and Wall. 


BRIGHTON. —Tramways--The Mayor; Aldermen Reeves, Sendall, 
and Stafford ; Councillors Blaker, Butt-Thompson, Carden, Galliers, 
Halliwell, Holloway, Sone, Swift, and Wilson. 7'/ephours—The 
Mayor ; Councillors Allen, Beryl, Black, Carden, Colbourne, Holder, 
Jarvis, Liutott, Mayston, Robinson, aud Stringer; (one additional 
member to be nominated at the next Council meeting). Liqhting- – 
The Mayor; Aldermen Botting and Lowther; Councillors Blaker, 
Briant, Broadbridge, Bedtord, Butt-Thompson, Carden, Galliers, 
Halliwell, Holloway, and Swift. 


ABERDEEN. -C and Electric Lightiny—Councillor Kemp, chair- 
man. 7% = Councillor W. Coutts, chairman. 

BRisToL.— 777 phonex—Messrs. Curle, Levy Langfeld, and Moore. 
Khocteicud—The Lord Mayor, Alderman Pearson, Dr. Cook, Messrs. 
Hughes, Lloyd, Elkins, Billing, Harris, Chandler, Moore, Curter, and 
Witty. 

HUDDERSFIELD. — Electricity Number of members, exclusive of the 
Mayor, 19: the Mayor; Aldermen F. Calvert (chairman), Hellawell, 
Whitehead, E. Woodhead ; Councillors Longbottom (vice-chairman), 
William Joseph Barras, Berry, Chatterton, Cook, Dobson, Gledhill, 
J. Holroyd, Jepson, Poyson, Ernest Shaw, Smith, Alfred Sykes 
(North), Charles Frederick Sykes, Thomson, Whittle, Woolven, 
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as joint liquidator with the present liquidator. He added that there 
was going to be a reconstruction of the company. His Lordship made 
the usual supervision order 

His Lordship also dealt with the case of the Electric Railways 
Company, Limited. This was the petition ot Н. A. Nepean, Fyers, 
and Co. Mr. H. T. Eve, K.C., said it stood over last week in the 
hope of getting the support of the Great Western Railway Company 
to the Bill to be promoted in furtherance of the company's project of 
а line from Kennington to Paddington. They had now received an 
intimation from the Great Western Railway Company which shattered 
this hope, and they had no alternative but to submit to an order. 
Counsel having supported the petition, his Lordship made the usual 
eompulsory order. | 


Tramways—Number of members, exclusive of the Mayor, 21: the 
Mayor; Aldermen Firth, Jessop, Whitehead, Willans ; Councillors 
Ainley, Frederick Arthur Barras, Broadbent, Cartwright (vice-chair- 
man), Oockin, Cook, Coward, Dobson, Gee, Lawley, Moore (chairman), 
Oxley, Pogson, Ernest Shaw, Swallow, A. Sykes (North), Thomson 

GLascow, — Flectricity—Mr. Willock, convener ; Mr. Burrell, sub- 
convener, Tramirays—Mr. Paton, convener; Bailie Alexander, 
sub-convener. Telephone—Mr. J. Alexander, convener; Bailie 
Stevenson, sub-convener. 

FALKIRK.—Electric Light—Bailie Fairlie (convener); Provost 
Weir; Bailies Bogle and Russell, Judges Flannigan and Christie ; 
Councillors Lochhead, Stevenson, and Russell. 

Hevwoon.—A/eetric Lighting—The Mayor; Aldermen Hodgkinson, 
Maden, and Marlor; Councillors Ashworth, Cockerill, Coupe, D. 
Healey, Wm. Healey, Ingham, Jackson, Popple, and Smith. 

DERBY. — Zranieys—Aldermen Duesbury, Fletcher, and Spriggs ; 
Councillors Butterworth, J. Dean, Eaton, Gandy, Haslam, A. Otte- 
well, Walker, and Wilkins. lectrice Lighting—Aldermen Ann, 
Duesbury, Fletcher, and Spriggs: Councillors Brigden, Butterworth, 
Eaton, Foster, Haslam, Shackleton, and Wilkins. 

Ayr.—Lighting—Whole members of Council (five a quorum ; Mr. 
Young, convener) = Tun. - Whole members of Council (five a 
quorum ; Mr. Craig, convener). 

WARRINGTON.— Electricity —Mr. Wilkinson, chairman. Tram- 
ways— Messrs, Elliston and Pemberton (chairman). 

HanRoGArE.—Ligh!ing—The Mayor; Aldermen  Chippindale, 
Fortune, Hudson, Simpson, Ward; Councillors Amos Chippindale, 
Davidson, Dobson, Holgate, Houfe, Marshall, Matthews, Sheffield. 
Shepherd, and Turner. 

PENZANCE,— Ёге! Liyhtiny—Messra, Carne, Banfield, Caldwell, 
W. J. Bazeley, Colenso, Poole, and Bennetts. 

BikMINGHAM,— /ectric Supply—Mr. G. H. Johnstone, chairman. 

ROTHERHAM. — пее Lighting and Tramways—Alderman D. L. 
Winter, chairman. 

BRADFORD. — Electricity Mr. Dowson, chairman; Alderman Hustler, 
deputy chairman. 


CLAIM FOR TELEPHONE RENT. 


In the Wandsworth County Court on Monday, before Judge 
Russell, the National Telephone Company sued a Balham tradesmau 
for £17 alleged to be due under an agreement. It was stated that in 
July, 1901, the defendant entered into an agreement with the plaintiff 
company for tae use of the telephone for a term of five years at £17 
per annum, payable in advance, In July last, when the second year's 
rent became due, the defendant wrote to the company regretting that 
the bad state of trade prevented him sending a cheque, and stating 
that he would be obliged to discontinue the use of the telephone. 
The company replied, pointing out that there was a five years’ con- 
tract, and that they could not release him from it, at the same time 
offering to charge him £5 per annum for the use of the machine and 
a fee of ld. for every time it was used. This the defendant was 
unable to accept, hence these proceedings. The defendant complained 
that the company disconnected the service, and he contended tliat they 
could not sue him. 

His Honour said it was an unfortunate ition of affairs, but the 
defendant had entered into the contract. e thought, however, a big 
company like this ought to have considered the defendant’s appeal. 
There must be judginent for the plaintiff company with costs. 


VAGARIES OF THE METER. 
An Interesting Point. 


In the City of London Court on Tuesday Judge Rentoul, K.C., 
heard a claim by the City of London Electric Lighting Company 
against Mr. R. B. Oakley, of 11, Queen Viotoria-street, to recover the 
sum of £3. 1s. 10d. for a quarter's supply of electric light. The case 
raised the important point as to whether the record of the meter is 
to be held to be conclusive evidence of the consumption of electric ' 
current. 

The Defendant stated that for five years his account had come to 
less than £1 in the corresponding quarter, and a little while since the 
plaintiffs put in a new meter. In two days it registered double the 
consumption of a whole quarter in previous years He had paid 
£1. 3s. 6d. into court, which he contended was ample to meet the 
claim. The plaintiffs' second meter must have been faulty. There 
were over 500 offices in the building, and there had been a complete 
rebellion on the part of the tenants, who were up in arms at the 
company's charges. 

Plaintiffs' case was that under their own Act of Parliament the con- 
sumer was bound by the record of the meter. 

Judge Rentoul, in giving judgment, said it was a very extra- 
ordinary jump from £1 to £3. In spite of the plaintiffs’ Act of 
Parliament, he did not see how they could insist on their claim. It 
would be an outrage of commonsense if he were to allow it. Mistakes 
would occur, and in view of the evidence judgment must be given for 
the defendant, with costs. 


LEGAL INTELLIGENCE. 


SOUTHEND TRAMWAYS CONTRACT. 


In the Court of Appeal on Wednesday the Master of the Rolls and 
Lords Justices Romer and Mathew gave judgment in the case of Bow, 
McLachlan, and Co. v. Dutilh Smith, McMillan, and Co. The appeal 
was by plaintiffs from a decision of Mr. Justice Jelf in chambers 
staying the action and allowing the case to go to arbitration. The 
short facts are these: The plaintiffs are electrical engineers 
carrying on business in Glasgow, and the defendants are a 
firm of electrical engineers who had a contract with the 
Southend Oorporation for the installation of the electric tram- 
way system in the town. They sub-let the engineering part of 
the contract to the plaintiffs, the total amount of which sub-contract 
was about £8,000. The claim in the action was for about £3,000, the 
balance alleged to be due under the sub-contract from the defendants 
and £900 for extras. The defendants by a counter-claim sought to 
recover from the plaintitlls £3,500. It appeared that under the contract 
between the defendants and the Southend Corporation any dispute 
arising between the parties was to be referred to thearhitration of the 
Southend Corporation engineer, Mr. A. Fidler, and the sub-contract 
contained a similar clause. Mr. Justice Jelf, in view of this, on the 
application of the defendants, stayed tho action started by the plaintiff, 
and referred the matter to the arbitration of Mr. Fidler. The 
plaintiffs appealed from this decision on the ground that Mr. Fidler's 
interests were so fully mixed up in the dispute that he could not 
approach the matter with а suffioiently open mind to give an 
unbiassed opinion upon it. The dispute kad reference to the supply 
by the plaintiffs of two engines, each capable of producing 200 kw. of 
electricity, and a third engine of 125 kw. capacity. These engines did 
not pass the tests of Mr. Fidler, and he made the defendants substitute 
a new engine for the smaller engine and repair the two other engines, 
the amount of this contract being the sum claimed by way of counter- 
claim. The plaintiffs alleged that if anything wae wrong with the 
machinery it was the boilers which Mr. Fidler himself supplied, and 
in those circumstances they submitted he was not the proper person 
to arbitrate on the matter. 

The Master of the Rolls, in viving judgment, said it seemed to 
him there was no reason to anticipate that Mr. Fidler would not 
honestly act between the parties in his position as arbitrator. There- 
fore, Mr. Justice Jelf was right in staying the action, and submitting 
the dispute to the arbitration of that gentleman. The appeal would 
be dismissed with costs. 

Lords Justices Romer and Mathew concurred. ' 

On the application of Mr. Hamilton, K.C., who appeared for the 
plaintiffs, their Lordships stayed the proceedings andor the arbitra- 
tion for a week to enable the plaintiffs to consider whether they would 
appeal to the House af Lords. 


QUESTION OF LIABILITY. 


At the Bristol County Court on Friday J udge Austin tried the 
action of the National Telephone Company, Limited, v. Colonel 
McClellan, which was a claim to recover the sum of £10. 14s. 2d. for 
rent of telephone to the headquarters of the 5га V.B. Gloucestershire 
Regiment and to Colonel McClellan’s private residence. So far as the 
amount was concerned, the claim had been admitted, and judgment 
had been entered for the plaintiff company, and the question his 
Honour was asked to decide was as to liability. Colonel McClellan 
contended that the telephone communication was necessary for the 
business of the corps, and Major Hobhouse, M.P., Major Podmore 
Olark, and Captain Moss-Flower had been joined as third parties. 

His Honour said he was satisfied that Colonel McClellan ordered 
the telephone in good faith, and used it for the purposes of the corps, 
but he could not find that the gentlemen who had been made third 
bus were liable to indemnify the colonel against the expense which 

e had incurred as commanding officer of the corps. It was not for 
him to suggest what remedy there was against the funds of the corps. 
That was a matter for the pum advisers and Colonel MeClellan. There 
must be judgment for the third parties as against the colonel. His 
Honour stayed execution for 15 days with а view to appeal. 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 
The report of the directors for the half-year ended June 30 last, to 
be submitted to the meeting on the 19th inst., states that the gross 
receipts have amounted during that period to £283,856, against 


WINDING-UP PETITIONS. 


In the Chancery Division on Tuesday, Mr. Justice Byrne dealt with 
the winding-up petition of the Electric Lighting Boards (British 
Manufacturing Company, Limited) This was the petition of M. 
De Grolle Handret and Co., on which Mr. T. Terrell, K.C., appeared, 
and said they had arranged, with his Lordship's approval, to take & 
supervision order, and it was proposed to appoint Mr. Keyser to ac. 
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£316,536 for the corresponding half-year of 1901. The latter figures, 
however, included about £23,000 for revenue derived from exceptional 
sources ; consequently the actual decrease in traffic receipts amounted 
to about £40,000, aud is chietly due to reductions of traffic which 
have not yet resulted in any substantiul increase of traffic. The 
working expenses, including £27,490 for maintenance of cables, absorb 
£121,268, against £115,781 for the corresponding period of 1901, 
leaving a balance of £162,618. From this is deducted £7,692 for 
income tax and £6,400 for interest on debenture stock, leaving 
£148,526 as the net profit for the half-year. Two quarterly interim 
dividends of 14 per cent. each, amounting to £75,000, have been paid 
for the half-year, leaving a balance of £73,526 to be carried forward. 
The laying of the British Pacific cable between Canad» and Australia 
has recently been completed, and the cable is expected to be opened 
for traffic before the end of the current year. Since the close of the 
half-year the Company has contracted to supply and lay, on account of 
the Netherlands Government, a subinarine eable between Balikpapan, 
in the island of Borneo, and Kwandang and Menado, in the ‘sland of 
Celebes. The cable has teen manufactured by the Telegraph Con- 
struction and Maintenance Company, and will be conveyed to its 
destination and laid by the two repairing steamers now being con- 
structed for the Company on the Tyne. These steamers were 
successfully launched a few weeks ago, and are rapidly approaching 
completion. 


BLACKPOOL ELECTRIC TRAMS (SOUTH). 


On the 7th inst. an informal meeting was held at Manchester of the 
preference and ordinary shareholders of this Company, Mr. Guthrie 
presiding. The notice convening the meeting stated that an explana- 
tion would be given as to the present position and prospects of the 
Company. Тһе present directors and other officers, it also stated, 
were appointed four weeks ago, as the result of an etfort on the part of 
some gentlemen interested in the Company's debenture stock, whose 
desire was to save the position of the Company, and as far as possible 
ensure that its objects should be carried into effect and without 
further delay. The Electric Tramways Construction and Mainten- 
ance Company, Limited (from whom the present shareholders 
derived their shares by purchase), have now ceased to be associated 
with the management of this Company. A contract to carry out 
the actual work of converting the line into electric traction, and 
equipping the same, has been negotiated and approved of by the 
trustees for the debenture-holders, and executed and exchanged, 
and sufficient money has been appropriated to cover the cost of such 
conversion and equipment. 

he Chairman said the old Board of directors had resigned, апа 
the present Board consisted, уо tem., of himself and Mr. Hall Neale, 
of Liverpool. Не (Mr. Guthrie) and his colleague had assumed office 
for the purpose of doing the best they could for the shareholders under 
the present circumstances. 

Mr Rutherford said that he and Mr. Harmood Banner, on the 
third of last month, got ап agreement made between the Company 
and the Electric Tramways Construction Company, Limited, under 
which their (the Blackpool Electrie Tramway, South) Cempany got 
possession of the undertaking, got clothed with the legal position, 
and in a position to appoint somebody to manage the Company who 
had nothing to do with the Electric Tramways Construction Company. 
They had negotiated and made a contract for tlie making of the line. 
The work was now actually in progress, and the money to pay for it 
was in the bank. The total amount of the contract for construction 
was £104,000, and an engineer had been appointed to see that the 
work was properly carried out in accordance with the Act of Parlia- 
ment, and upon the most modern and improved system. 

А number of shareholders expressed their satisfaction with the action 
of Mr. Rutherford and the directors, and a vote of thanks was passed 
to these gentlemen. 


CAPE ELECTRIC TRAMWAYS. 


The sixth ordinary general meeting of the shareholders in this 
Company was held on Wednesday at Winchester House, Old Broad. 
street, E. C., Colonel Sir Charles Euan-Smith presiding. 

The Chairman, in moving the adoption of the report, said that the 
Board had again the pleasure of congratulating the shareholders on 
the very satisfactory results of the Company's operations during the 
past year. Both the traffic returns and the financial results showed a 
steady and continuous increase from the time that the Company was first 
incorporated. He was glad to state that since he last met them the 
measures Which were then in progress for the completion of their plant, 
the placing of their power-house in a condition adequate to meet the 
requirements of the service, and the provision of their rolling-stock, had 
been almost arranged. The directors believed that every legitimate 
demand of the public could now be dealt with insuch à manner as to afford 
no ground for complaint, and they trusted that the discontent which 
under the stress of very peculiar circumstances was felt in the beginning 
of last year with regard to the overcrowding of the cars would not 
recur. In Port Elizabeth the Homewood extension had been com- 
pleted, and would «oon be in working order, and although formal 
sanction for the docks line extension had been passed, the final per- 
mission to commence work had not yet been granted. From some 
cirecamstances—the reasons for which were not clear—the Cape Town 
Municipality and the Harbour Board had not been able to arrive 
at any decision in this important matter, and until harmony 
of action was attained by those bodies, their Company was 
powerless to act. He might, indeed, state on the part of the 
directors that, while willing to meet, with due regard for the 
interests of the shareholders, such legitimate demands as might 
be put forward in the public interest for the further extensions of 
their system, they were compelled to regard these proposals with 
great care aud caution. The important litigation between the Eastern 
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Telegraph Company and themselves, which had existed for some years , 
hed been satisfactorily terminated by a unanimous decision in their 
Iavour in the matter of the appeal heard by the Privy Council on 
April 18 last. The decision thus given was, he said, of the greatest 
importance to all tramway companies, as being certain to afford a test 
case by which, in future, suits of a similar character would be decided. 
The Board had determined upon the further immediate distribution of 
а 5 per cent. interim dividend, which would take the form of a bonus. 
This, with former dividends, would make 55 per cent. paid on their 
capital. They would also note that the reserve fund now stood at 
£121,000. 

Mr. Ludwig Breitmeyer seconded the motion, which was carried 
nem. соп. 


BRITISH ALUMINIUM. 


The profit of the British Aluminium Company, Limited, for the 
year ended Dec. 51, 1901, calculated upon the same basis as in previous 
years, and without taking into aecount the special reductions in values 
hereinafter referred to, was £12,524. As this was insufficient to meet 
the necessary charges by £14,076, the debit balance has been increased 
from £4,888 to £18,965. Аз the result of an enquiry early in the 
current year it has been decided to reduce the item of patents 
and goodwill by £29,481, thus leaving it at £100,000. The 
stocks of metal and certaiu stores have also been valued at lower 
rates than before, following upon reduced prices in England. 
This has necessitated the writing down of values by £21,383. 
Further, the Company having in 1897 contracted to purchase 
large quantities of aluminium in America, which were afterwards 
found to be in excess of requirements, an agreement was concluded 
with the sellers to cancel the order for the undelivered balance in con- 
sideration of the sum of £5,600 being paid to them. These amounts 
have been carried to a suspense account, together with others result- 
ing from the writing down of sundry investments, losses on con- 
signments of metal, provision for bad and doubtful debts, and 
for special expenditure incurred in connection with mines develop- 
ment, issues of new capital, and the unsuccessful application for a 
prolongation of the Company's principal patent, etc. The total— 
£80,237—is shown in the balance-sheet, and the directors suggest 
that for the present this item should not be dealt with. ри the 
last few months there has been a distinct improvement in the sales of 
aluminium, but, notwithstanding this, the Company was not in a 
кошо to pay the debenture-stock interest due on the lst inst. The 

irectors accordingly consulted the trustees of the debenture-stock 
holders, who, after consideration, and after conferring with Mr. 


Harmood Banner, have sanctioned for submission to the debenture- 


stock holders certain modifications in the provisions of the debenture 
truet deed. 


A meeting held yesterday afternoon of the above Company confirmed 
a resolution passed at an extraordinary meeting on the 23rd ult. for 
the alteration of article 18 of the articles of association by the addition 
of a proviso that any director duly appointed ‘‘shall hold office only 
until the next following ordinary general meeting of the Company, and 
shall then be eligible for re-election. 


NEW COMPANIES REGISTERED. 


Ryde Motors, Limited.—Capital, £6,000. Objects: to adopt 
agreements with F. W. E. Ryde and R. W. Vining, and to carry on 
the business of engineers, metal workers, builders, etc. 

British Germain Motorcar Company, Limited. — Capital, 
£21,000. Objects: to import, export, manufacture, and deal in oil, 

as, and electrical motors, machines, and engines, and to carry on the 
usiness of electricians, engineers, mechanicians, rubber manufao- 
turers and merchants, cycle manufacturers, etc. ' 

Colonial Motor Company, Limited.—Capital, £2,000. Objects: 
to carry on the bueiness of transport and traction agents, tourist 
agents, carriers, packers, engineers, electricians, manufacturers of and 
owners of appliances for and means of transport, etc. 

Inland Waterways, Limited.—Capital, £15,025. Objects: to 
construct, lease, or acquire canals, rivers, navigations, wharves, ships, 
works, buildings, land, and conveniences in England; to equip and 
work canals by electricity, steam, horse, or other power, etc. 

West Central Trust, Limited. —Capital, £100. Objects: to carry 
on the business of financiers, trustees, merchants, manufacturers, 
miners, concessionaires, contractors, buyers and sellers of and dealers 
with tramways, light railways, etc. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Bucharest.—' lenders will shortly be called for 5mm. bronze wire 
for a telephone line from Bucharest to Constantza. 

Brussels —The Telegraph Department require a large number ef 
insulators, Specification No. 55 bis. Tenders by Nov. 19. 

Swansea.—The Corporation invite tenders for the supply of electric 
motors and starting switches for a period of 12 months. Tenders by 
Dec. 1. See advertisement 

Lowestoft. The Corporation invite tenders for overhead line 
equipment, poles, etc., and underground feeder cables, etc, Tenders 
by Nov. 26. Sec advertisement, 
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Aberdeen.—The Tramway Committee invite tenders for one 
electrically-driven tower wayon for overhead equipment repairs. 
Tenders by Nov. 25. See advertisement. 

Sunderland.—The Corporation invite tenders for one steam-driven 
three-phase generator, motor-generators, and static transformers, and 
high and low tension switchboards. Tenders by Nov. 28. See 
advertisement. 

Eastbourne.—The Corporation invite tenders for motor-omnibuses 
to accommodate not less than 16 passengers. Particulars can be 
obtained from Mr. H. W. Fovargue, town clerk, Town Hall, East- 
bourne. Tenders by Nov. 29. 

Southampton.—The Corporation invite tenders for the supply of 
car bodies and electrical equipment, and trucks for 12 motor carriages. 
Specification, ctc., can be obtained from Mr. Н, F. Street, borough 
electrical engineer. "Tenders by Nov. 18. 


Warrington.—' The Cheshire Lines Committee invite tenders for 
telegraph materials, etc., for the year 1903. Particulars сап be 
obtained from Mr. S. Saxon Barton, storekeeper, Cheshire Lines, 
Warrington. Tenders by 10 a.m. on 28th inst. 


Bridgend (Glamorgan).- The Urban District Council invite 
tenders for the construction of electric light main fittings, are lamps 
and standards, incandescent lamps and fittings, sub-station fittings, 
and other works. Tenders by Nov. 25. See advertisement. 


Caen (Calvados, France) -The Prefect at this place requires 
tenders for the concession and working of a light railway between 
Trouville апа Hontleur, a distance of about 10 miles, for goods and 
5 traffic. Electric traction preferred. Tenders by Jan. 1, 
1908. | 


Halifax.—The Tramways and Electricity Committee invite tenders 
for the supply and erection of a new 750-kw. steam dynamo coniplete, 
with condenser. Specifications, etc.. can be obtained from Mr. W. M. 
Rogerson, borough electrical engineer, Foundry.street, Halifax. 
Tenders by Nov. 20. 

Pontypridd.—The Urban District Council invite tenders for tram- 
ways permanent way, traveller, and storage battery. Specifications, 
etc., may be obtained at the offices of the consulting engineer, Mr. 
Reginald P. Wilson, 66, Victoria-street, Westminster. "Tenders by 
12 noon on 22nd inst. 


Manohester.—The Tramways Conimittee invite tenders for the 
supply of span-wire brackets for tramway poles. Specifications, ete., 
тау be obtained on application to Mr. J. M. M'Elroy, general 
manager, Tramways Department, 55, Piccadilly, Manchester. Tenders 
by 1 p.m. on Nov. 15. 

Broompark (near Durham).—The Broom Parish Council invite 
tenders for erection of poles and laying of cables and all necessary 
fittings for lighting with electricity Auton Style and Aldin Grange- 
terrace. Specifications, etc, may be seen at the office of Mr. 
John В: adley, clerk, Broompark, near Durham. 


Pemberton (Lanos.).—Tlie Urban District Council invite tenders 
for the reconstruction of the Ormskirk-road tramway, from Adams's 
Bridge, Newtown, to the terminus at Lamberhead Green. Specifica- 
tion, etc., may be seen at the offices of Messrs. Heaton, Ralph, and 
Heaton, Victoria-buildings, King-street, Wigan. Tenders by 19th 
inst. 

La Valette.—The Municipality invite tenders for the establish- 
ment and working for 99 years of a traniway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 


Tenders by Nov. 25 to Wm. Casolani, receiver-general and director 
of contracts, La Valette. Plans and particulars will be ready by 
March 1, 1903. 


London, W.—The Hammersmith Borough Council invite proposi- 
tions from manufacturers for the fitting up of a boiler at their elec- 
tricity works to burn oil fuel. Full particulars, ete., can be obtained 
from Mr. G. G. Bell, engineer and manager, Electricity Works, 57, 
Fulham Palace-road, Hammersmith, W., and propositions to be sent 
in by 15th inst. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for motor-generators, 
combined change-over and equalising switches, starting motors, and 
transformers, combined boosting sets, combined balancing sets, and 
air-comipressors, batteries of accumulators, and hand travelling cranes. 
Tenders by Nov. 24. See advertisement. 


Glasgow.—Tlhe Caledonian Railway Company invite tenders for 
telegraph appliances, telephones, etc., electric lighting material and 
fittings, indiarubber and asbestos goods, etc., for 12 months from 
Jan. 21, 1903. Specifications, etc., шау be obtained from Mr. Jas. 
Lorimer, stores superintendent, Caledonian Railway, Charles-street, 
St. Rollox, Glasgow. Tenders by Nov. 24. 


Dumfries (Scotland).—The Town Council invite tenders from 
companies as follows-—viz. : (1) for the burgh’s electric light pro- 
visional order, and alternately (2) for light and traction combined ; 
(3) for & supply of electricity to drive the cars, if the Council resolve to 
conduct the traction.; (4) if the Council construct the works, tenders 
for a lease of each. Tenders by Dec. 1. See advertisement. 


Finchley, N.—The Urban District Council invite tenders for three 
water-tube boilers; two steam balancing sets, spare armature, and 
travelling crane ; two storage batteries and accessories ; and feeders, 
distributing mains, service cable, strect-lighting leads, ete. Specifica- 
tions, etc., may be obtained at the office of the electrical engineer to 
the Council, Mr. E. Calvert, Broadway, Finchley. Tenders by noon 
en 28th inst. 

Blackburn.—The Town Council invite tenders for two Lancashire 
boilers, with mechanical stokers, etc., six superheaters, cne battery of 
econoinisers, two feed pumps, etc., three ejector condensers, a com- 
plete system of pipework, tanks, valves, and accessories, and a coal 


and ash conveying elevating plant. Specifications, etc., may be 
obtained from the offices of the engineers, Messrs. Lacey, Clirehugh, 
and Sillar, 2, Queen Anne’s-gate, Westminster. Tenders by Nov. 24. 

London.—The County Council invite tenders for the supply and 
delivery of one 50-ton electric power overhead travelling crane, with 
auxiliary two-ton hoist, and for the erection of the same in the 
Council’s electricity generating station at Greenwich. Delivery and 
erection of this plant at Greenwich is required as soon as the buildings 
are ready to receive it, which, it is anticipated, will be within about 
15 months. Specification, etc., may be obtained from the County 
Hall, Spring-gardens, S. W. Tenders by Nov. 18. 


Durban (Natal).— Tenders are invited for the following in connec- 
tion with the new municipal telephone system : & complete exchange 
equipment for an ultimate capacity of 7,200 lines, the present contract 
to make immediate provision tor 2,520 lines. The equipment comprises 
all distribution and switchroom boards, power plant, and wiring. 
The contract also includes the work of erection in Durban and main- 
tenance for tliree months ; and underground dry-core air-space cables, 
comprising approximately 15,000ft. 200 pair, 12,000ft. 150 pair, 
25,000ft. 100 pair, 6,000ft. 75 pair, 7,000ft. 50 pair, 12,000ft. 25 pair. 
Tenders by Dec. 5. See advertisement. 

Shanghai.—The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity— 
as biws. British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land. 
owners, fuers, etc., held on May 2, are now prepared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
K. M.. C. E., secretary and engineer. Note. — It is understood that no 
details or specification will be furnished. 

London. — The County Council invite teuders for the roadwork and 
platelaying required for the reconstruction on the conduit system for 
electrical traction of the tramways (a) from the Elephant and Castle, 
vin New and Old Kent Roads, to East Greenwich, and (b) from the 
Elephant and Castle, viu Walworth-road, Camberwell Green, Church- 
street, Peckham-road, and Queen's-road, to New Оговв-раїе The 
contractor will be required to use the track rails and fastenings, the 
slot rails and conductor tees, which will be furnished by the Couneil 
under another contract ; but all the remaining metal work and other 
materials, and all the special work at junctions, EHE cross-overs, 
car-shed entrances, etc., beyond the track and slot rails and the con- 
ductor tees, will he included in this contract. Specifications, etc., can 
be obtained from the Engineer’s Department, County Hall, Spring- 
gardens, S. W. Tenders by Nov. 18. 


RESULTS OF TENDERS. 


Canterbury.—The Corporation have accepted the tender of Venner 
and Co., Westminster, for supply of electricity meters for 12 months. 

Bury. The Corporation have accepted the tender of the Forest City 
Electric Company for the protected type of rail bonds for the whole of 
their new system of tramways. 

Newport (Mon.).—The Town Council have accepted the tender of 
W. T. Glover and Co., for carrying out the overhead equipment of 
the car-sheds and yard, at £619. 

Sheffield. —The contract for а 500-kw. alternator, also for exten- 
sions to existing machines and switchgear extensions, has been 
obtained by Ferranti Limited, Hollinwood, Lancs. 


Fulham.—The Borough Council a short time ago invited tenders 
for installing the electric light at the mortuary and coroner's court, 
Munster-road, and have decided that the work be carried out by the 
borough electrical engineer, in accordance with the plan and specifica- 
tion prepared by him, at an estimated cost of £23. 

Battersea.—The Borough Council have accepted the followin 
tenders in connection with the wiring, etc., of the Latchmere-roa 
baths for lighting by electricity: Westminster Engineering Company, 
for supply of 16 arc lamps, £86. 3s. 8d.; Evered and Co., for supply 
of main switches, distributing boards, and fuse boxes, £48. 15e. 6d. 

Cheltenham.—The Guardians have received the following tenders 
for renewing the electrie bell installation at the workhouse: J. Such 
and Sons, King-street, Cheltenham, £120; К. E. and C. Marshall, 
Clarence-street, Cheltenham, £115; National Telephone Company, 
Cheltenham, £114. 16s. 10d.; Steel Bros., Montpellier - street, 
Cheltenham £105. 12s. (accepted). 

Malvern.—The Urban District Council have accepted the following 
tenders: Н. and T. Danks, Netherton, Dudley, two Lancashire 
boilers, with feed-water heater and pipework ; W. T. Glover and Co., 
Trafford Park, Manchester, high and low tension concentric cables ; 
Dick, Kerr, and Co., 110, Cannon-street, E.C., engines, alternators, 
exciters, switchboard, and transformers. 

Walsall. —The Town Council have decided to accept the following 
tenders: Lambert Bros., Walsall, exhaust pipes for the new engine- 
room, £160; E. Green and Son, Manchester, economiser, £514; 
Bumsted and Chandler, Hednesford, induced - draught apparatus, 
£379 ; J. Russell and Co., Walsall, steam pipes required to connect 
No. 5 boiler with the new engine, £268. 2s. 6d. 

Leyton (Essex).—The School Board have received the following 
tenders for electric lighting at Farmer-road Schools : 


Allem und . "em £1,054 15 0 
(((( а а Куну» 751 0 0 
f а Ride uei BECK аы рее 754 5 0 
E. !,, A 685 1 0 
img 820 0 0 
Wenham and Water . q 872 0 0 
W. R. Woodward (accepted) . . . 675 5 0 
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Huddersfield.—The Town Council have accepted the tender of the 
Fuller Wenstrom Electrical Manufacturing Company for the supply 
of motors, and W. T. Glover and Co. for one mile of service cable. 
The tender of the British Westinghouse Company, Manchester, is to 
be accepted for 68 transformers subject to the enyuiries to be made 
by the chairman and borough olectrical engineer being satisfactory, 
and if not, the tender of the Brush Company. subject to the time of 
delivery being shortened.  : 


— — —ͥ + — ͤ— 


BUSINESS NOTES. 


TRACTION. 


Ronfrew.—The Board of Trade inspection of the tramways will 
probably be made this week. 

Redruth-Camborne. — The 
service has now been commenced. 

Halifax.—The tramway extension from Stump Cross to Hipper- 
holme was opened for traffic on Tuesday. 

Burslem.— Lifeguards have been ordered for the whole of the cars, 
which will be fitted as speedily as possible. 

Rugby.—The Town Council are considering a 
syndicate to construct electric tramways to connect 
the town. 

Pemberton.—The Electricity Committee have passed the plan of 
the Warrington-road tramway, and it will now be submitted to the 
Board of Trade. 


Durban,—In Durban, Natal, the wages of tramway men have 
been raised from 8d. to 10d. per hour, and the hours of labour are 
only eight per diem. 

Devonport.—The Tramways Committee have approved a proposal 
of the Devonport and District Traniways Company te lay another 
length of line in Fore-street. 

Aberdeen.— The Town Council have agreed to accept the conditions 
proposed by the Harbour Commissioners with respect to the proposed 
construction of the tramway to Torry. 

King's Norton.—4A meeting of the Council was held on Wednesday 
night to consider an important report on the tramwaysquestion. The 
proceedings were conducted in private. 

Clydebank.—At the first statutory meeting of the new Town 
Council plans showing the designs of the tramway poles, section pillars, 
indicator posts, etc., were generally approved. 

Hampton Wick.—Tlie Council have decided to ask the tramwa 
company for the wood block paving to be extended the whole lengt 
of the road along which the electric trams will run. 


Wednesbury.—The Town Council on Tuesday night decided to 
give the South Staffordshire Tramway Company notice of the Council's 
intention to purchase the tramways at the earliest possible time. 


Hartlepool.—4A joint committee of the Town Councils of Hartle- 
pool and West Hartlepool has been appointed to consider and deal 
with all questions relating te the Hartlepool and West Hartlepool 
tramway. 

Derby.—The Tramways Committee have paid a visit to Wolver- 
hampton and inspected the tramways in that town. The Derby 
Corporation are about to electrify their lines, but have not yet adopted 
a system. 


Southport.—The tramways conipany have started a service of 
trams on Sundays, and the Corporation contend that this act is con- 
trary to the terms of the agreement. Negotiations between the parties 
are proceeding. 

Bournemouth.—At a meeting of the Town Council in committee 
on Monday it was decided to adopt the terms of a proposed agreement 
for the purchase of the undertaking of the Poole and District Electric 
Traction Company. 

South London.—A meeting of the shareholders in the South 
London Tramways company on Wednesday adopted a resolution 
approving the agreement for the sale of the undertaking of the company 
to the London County Council. 

Presentation.—Last Friday the men employed in the Leeds city 
tramways department presented Mr. George Boulton, lately an 
inspector, with a marble timepiece, a pair of bronzes, and a purse of 
gold. There was a big attendance. 

Electric Pest. A Rome message says that Signor Piscicelli left 
there on Monday for London, where he will form «a syndicate to 
establish his new electric post. It is stated that he has radically 
changed his system аз originally devised. 

Glasgow.—The extension of the Corporation traniways on Paisley- 
road from Halfway House to Crookston has heen opened for traffic. 
This extension brings the city lines within a mile and a half of the 
eastern terminus of the Paisley tramways. 

Dudley.-—The Tramway Committee re 
to the reconstruction of the tramway to Birmingham, which is to be 
electrically equipped, and which they require to be carried out under 
the supervision of the Corporation engineer. 

.—The Tramways Committee propose to use wood paving 
and basalt lava in several instances when reconstructing the tramways. 
When the first length of line is completed, a service of horse сагв will 
be run until the line is able to be worked electrically. 

London and North-Western Railway.—This railway is reported 
to be considering the advisability of electrifying certain portions of 
their system in the North of England. Experiments to this end have 

been in progress for somo time at the company's works at Crewe. 


Redruth-Camborne electric tram 


он from а 
ifferent parts of 


rt negotiations with regard 


The Queue System.—This system of controlling the rush of 
would-be passengers at busy tramway termini is to be introduced by 
the London County Council at the Blackfriars terminus. 


West Bromwioh.—The tramway scheme here is progressing satis- 
factorily, but as yet it is impossible to say definitely when the cars 
will be running. Some structural alterations to the bridges over the 
railway in Dudley-road and Spon-lane have yet to be carried out. 


Cape Electric Tramways.—<A dividend of 3 per cent., free of tax, 
has been declared by the Cape Electric Tramways Oompany, payable 
to all shareholders registered on Nov. 6 and to holders of coupons 
No. 13. The dividend will be payable after the receipt of transfer 
returns from South Africa. 


Light Railways in Essex.—It is stated that the contract for the 
making of the Kelvedon, Tiptree, and Tollesbury light railway has 
been let by the Great Eastern Railway Company. e new railway 
will run straight from Kelvedon to the water's edge at Tollesbury, via 
Tiptree and Tolleshunt D'Arcy. 


Cumberlamd.— The County Council have confirmed a resolution 
requesting the Local Government Board to secure in the iuterests of 
the travelling publie, either by legislation or otherwise, that a 
registered number be affixed on every motorcar as to ensure its identi- 
fication both by day and night. 

Eleotrieity on Railways.—The London, Brighton, and South 
Coast Company will ask Parlisment next session to grant them general 
powers for the electrification of their whole system or any part of it, so 
that they шау adopt eiectricity on any section of their lines where 
they think it will prove remunerative. 


Coventry.—Official notice was given on Tuesday that the tramways 
company intend to promote in the next session of Parliament a Bill 
for the extension of their lines. It is understood that they seek to 
add about 24 miles to the existing route, and to include the most 
central streets of the city in their lines. 


Brussels-Antwerp Rauway.— There are now three schemes 
suggested for the construction of this line, and pressure is being 
brought upon the Government to take steps to ensure that the 
financing as well as the contracts for construction and plant are 
restricted absolutely to bona fide Belgian firms. 


Vale of Rheidol Light Railway.—4A party of members of the 
Aberystwyth Town Council and Cardigan County Council have made 
a trip over the new light railway, which runs from Aberystwyth to 
the Devil’s Bridge. The line has been constructed at a cost of £68,000, 
and it is expected will shortly be opened for traffic. 


Batley.— The agreement as to. leasing the tramways to the British 
Electric Traction Company has not yet been signed,' but it probably 
will be before very long. Altogether there will be some seven miles of 
tramways in the borough, and with a 15-minute service they will 
doubtless prove a great boon to the people of Batley. 


Speed of Motorcars. —The Surrey County Council have adopted a 
resolution that. in view of the widespread dissatisfaction with the 
provisions of the law as regards motorcars, and of the difficulties 
attending its administration, this Council desires to urge upon the 
Government the importance of immediate attention thereto.” 


Newport.—The Stow-hill and Olifton-road route for new tramways 
has been adopted by the Town Council. It is estimated that the cost 
of carrying out the proposed improvements and laying down and 
equipping the tramway will be £31,000. Mr. S. Yeates has been 
appointed clerk of works during the construction of the tramways. 


Ayr.—Before the tramways are quite completed it is estimated 
thst the capital expenditure authorised (£70,000) will be exceeded by 
£6,000. ave having been refused the Corporation to take this sum 
out of the surplus tramway revenue, it will have to be requisitioned 
from the reserve fund until further borrowing powers are obtained. 


Broughty Ferry.—A special meeting of the Town Council has this 
week conferred with the representative of an English tramway com- 
pany with reference to the construction of the tramway between 

roughty Ferry and Dundee. The proposals laid before the Council 
were, however, of such a nature that the scheme was rejected for the 
present. 


Exeter.—The City Council have had before them the report of Mr. 
J. E. Waller on the proposed routes for electric tramways in the city, 
which we referred to in our last issue. The line of route as s 
by Mr. Waller was agreed to with one exception, and the town clerk 
was instructed to take the necessary steps to promote a Bill in 
Parliament. 

Aston.—Sir Frederick Bramwell resumed the arbitration to deter- 
mine the price to be paid by the Aston Manor Urban District Council 
to the Birmingham and Aston Tramways Company for their under- 
taking, partly under Act of Parliament and partly by agreement, on 
Saturday. After hearing further evidence the enquiry was adjourned 
to tho 21st inst. 

Lytham. —The Urban District Council have informed the Blackpool 
шкак (South) Company that they will not be in a pesition to 
supply electric current for the tramways in the district in May next. 
The Council up to now have refused to go in for an electrical scheme. 
on the ground that the expenditure involved would not be warranted 
in а small place like Lytham. 

Staffordshire. —A resolution was passed at the quarterly meeting 
of the County Council on Tuesday empowering the Finence Committee 
to take, wlien satisfied that all necessary preliminaries have been com- 
plied with, all needful steps for raising £10,000, to be advanced hy 
the County Council by way of loan to the Leek and Manifold Valley 
Light Railway, as anthorised by the order of 1898. 

Liverpool Overhead Railway.—On Saturday а slight accident 
заррае: оп the Overhead Railway. "When а train from the north 
end was running between the Pierhead and James-street Stations a 
loud report was heard, and a flash followed. A short-circuit had 
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oecurred, and the train was rendered useless for the present, and was 
pushed the remainder of the journey by another train. 


Dundee.—Colonel von Donop, on behalf of the Board of Trade, 
made an inspection of the Constitution-road tramway route on 
Tuesday. Everything worked smoothly, the ordinary hand-brake 
being quite sufficient to bring the heavy car to а standstill at an 
pont The slipper brakes and the electric brakes were also tested. 

olonel Donop expressed himself satisfied with his inspection. 


Chester.— With regard to the proposed electric tramway from 
Birkenhead to Chester, the general opinion in the district appears 
that the advantages ш by the increased travelling facilities would 
not compensate for the destruction of the beauty of the rural districts 
through which the line would run. Already several gentlemen in the 
districts have expressed their determination to oppose the scheme. 


Buxton.—Considcrable surprise has been created in the district 
between Buxton and Chinley by the decision of the promoters of the 
scheme for an electric railway from Macclesfield and Buxton to Chinley, 
to defer that part of their scheme comprising the length between 
Chapel-en-le-Frith and Chinley. The promoters will thus go before 
the Commissioners with a scheme showing the terminus at Chapel-en- 
le-Frith. ` 

Farnborough (Kent).-—The Parish Council are unanimously in 
favour of electric tramways in the district. The Council have been 
approached by the British Electric Traction Company with reference 
to a proposal to lay down a tramway from Farnborough to Bromley, 
and the Oouncil have written the Bromley District Council asking if 
they are considering any scheme of tramways of their own in this 
direction. 

Thames Valley.—The last completed portion of the London United 
Electric Tramways system in the Thames Valley was opened at the 
end of last week, when the cars from Hammersmith and Shepherd's 
Bush ran direct to the new sub-station at Fulwell vi^ Kew and 
Twickenham. The additional line extends for nearly 14 miles beyond 
Twickenham. There are now 23 miles of tramways in operation on the 
company's system. 

Clacton.—The Tramways Committee have had л conference with 
the promoters of the light railway company with regard to the question 
of the company taking over the Council’s electric lighting order, and 
also as to the construction of tramways in the district as an extension 
of the proposed light railway. The conference was adjourned to enable 
the Council to consider the estimate of the electrical engineer and ge 
into details with him. 

Keighley.—A specially-summoned meeting of the Town Council 
was held on Wednesday to consider the question of an extension of 
the borough tramway system. Alter а long discussion the Council 
resolved to take steps forthwith to obtain a provisional order to con- 
struct electrical tramways from North-street, down Cavendish - road, 
and along Bradford-road to the borough boundary at Stockbridge—a 
distance of about a mile. 

Huddersfield. —Application is to be made to the Board of Trade 
for a provisional order authorising the construction of new tramways 
in Barton-road, Crosland Moor, New Hey-road, Lindley, Whitestone- 
road, Fartown, and Upperhead-road. With regard to a proposal to 
use the tramways for coal haulage, it is decided that coal will be 
conveyed only at convenient intervals during the day when the 
passenger traffic is limited. 

Leeds. Instructions have been issued to the conductors on the 
electric cars to allow eight excess passengers inside the cars from noon 
on Saturdays, al] day on Sundays, and on holidays, and at any time 
when the weather is inclement. Ths only change from the old instruc- 
tions is the substitution of the word inclement for wet, and this 
gives a little additional latitude, so that the special rule will operate 
in snowy or boisterous weather as well as on a atrictly rainy day 

Burnley.—In his report on the working of the Corporation tram- 
ways. Mr. Mozley, the general manager, states that the income during 
the firat 15 months was £18,601, and the expenditure £13,901. The 
report proceeds: The future working of the main line will be affected 
advantageously by the construction of the branch line next year. The 
Corporation possess running and working powers over a number of 
undertakings, all of which will eventually be connected with one 
system.” 

Guiseley.— Messrs. Dick, Kerr, and Co. have informed the Yeadon 
District Council that no official of their company has had instructions 
to act in any way with regard to tramways between Guiseley and 
Leeds. In this case the scheme of Messis. Le Maitre and Parker 
: remains without a rival, or at least they will have no opposition from 
Messrs. Dick, Kerr, and Co. They propose to issue the official notices 
in connection with their application to the Light Railway Commis- 
sioners this week. 

Lowestoft.— At the last meeting of the Town Council a letter was 
read from the Drake and Gorham Syndicate, Limited, asking whether 
if in the event of terms beiny ayreed to for the purchase of their 
powers in connection with the Fast Anglian Light Railway, the Council 
would be prepared to agree that Mr. Walter Beer be their consulting 
engineer in the event of the works being carried out so far as regards 
the permanent way. The town clerk was directed to state that the 
Council could not see their way to enter into any obligation in regard 
to the employment of consulting engineers. 

Gomersal Mr. Sidney Morse, solicitor to the British Electric 
Traction Company, has written the District Council to the effect that 
it would be necessary for the company to promote а Bill in Parlia- 
ment during the coming session to obtain powers for the electrical 
equipment and extensions of the tramways, and to authorise the local 
authorities to grant leases The company were prepared to undertake 
the expenses of the Bill, but the seals of the various authorities would 
be required for the petition. Action in this matter, so far as the 
Council are concerned, has been deferred for the present. 


Hove.—An important report regarding the proposed tramways here 
has been issued by thë Tramway Committee. Ehe Town Connell are 
recommended to proceed with the Tramway Bill in Parliament, so far 
ав the area within its own boundaries is concerned, but favourable allu- 
sion is made to the pro connection with the tramways of Brighton. 
The proposed outlay is £80,500, and, taking eight cars, covering 
$00,000 miles per annum, and earning not less than 1s. per car a mile, 
a net profit of £2,670 is estimated. 

Additional Traffic Returns.—Anglo-Argentine, £227 decrease; 
Barcelona Ensanche y Gracia, £28 increase; Barcelona, £254 increase ; 
Brisbane, £217 increase (month of October, £10,359, increase £979) ; 
Buenos Ayres and Belgrano Electric, £225 decrease (month of 
October, £13,053, increase £183); Calcutta, £659 increase; Cape Town 
(month of October). receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £22 increase: Mexico Electric (month of October), 
receipts £21,600, expenditure £12,580 ; Perth Electric, £143 increase ; 
гое Elizabeth (month of October), receipts £3,832, expenditure 
£2,095. 

Dewsbury.—An important addition is now being made to the 
Dewsbury Corporation’s electricity works in Bradford-road. They 
have already cost nearly £40,000, and the extensions now being carried 
out will entail an expenditure of about £10,000. The present exten- 
sion is rendered necessary to meet the demands of the British Electric 
Traction Company, who have agreed to take energy from the Corpora- 
tion for their electric cars. Last year there was a slight loss on the 
undertaking, but it is confidently anticipated that when the cars 
begin to run the works will yield a substantial sum in aid of the relief 
of the rates. 

Bath.—Notice has been received by the Urban Authority from the 
promoters of the electric tramways notifying that the work of layin 
the lines will be commenced on Monday next on the line of the ol 
horse tramway route from Cornwell-buildings to the Old Bridge. The 
£38,000 ordered to be paid in lieu of wayleave has to be deposited this 
week with the Board of Trade before the roads can be touched. In 
preparation for the instalment the Surveying Committee has resolved 
to recommend the Council to spend £22,400 in extending the wood 
pavement and relaying the paving in the streets through which the 
trams are to pass, and the work will proceed simultaneously. 


Sheffield.—The general manager has made a report to his com- 
mittee with reference to the non-delivery of cars by Messrs. Craven, 
Limited, and the committee recommend that the penalty clause be 
enforced.. Application is to be made to the Watch Committee for the 
following alterations to be made in the car licenses—viz., that four 
passengers be allowed to stand inside double-deck cars; that six 
passengers be allowed to stand outside double-deck cars; that six 

ngers be allowed to stand inside single.deck cars. The question 
of advertising on the cars has been deferred for a week. The question 
of dry seats has been referred to the new Tramways Committee. 


Adelaide. —The plans and specifications for the 42 miles of electric 
tramways to be constructed in Adelaide have been sent to London for 
approval, and the work of converting the existing horee tramways to 
electric will be commenced at the earliest possible moment. Gangs of 
men will be started at every terminus, and they will work towards the 
city, so that when the boundaries of Adelaide are reached their full 
strength will be centred on the city streets, in order to complete the 
work rapidly. It is estimated that the rate of progress will be five 
miles por month, so that the full length of the lines provided for in 
the Bill will only occupy about nine months from the time operations 
are Started. — New South Wales Railuay Budget, Oct. 1. 


Yarmouth —The Town Council at 4 meeting on Tuesday were 
invited to apply for powers to spend £45,000 on tramway extension. 
Under the Tramways Act two-thirds of the Council must be present 
and vote. When the question was put to the vote there were 28 for, 
and the opposition, by agreement, did not vote. The town clerk 
ruled that 32 members, or two-thirds, must take part in the voting. 
This decision was challenged, and the Corporation decided to take 
counsel's opinion on the town clerk’s ruling. It was urged in argu- 
ment that when the Moderates on the London County Council opposed 
the tramways in a similar way they walked out of the Council-chamber 
into the public gallery, in order to be in a position to decline te record 
their votes. 

Newcastle.—At a special meeting of the City Council on Monday 
a motion was carried approving the application to the Board of Trade 
for a provisional order to authorise the construction of two additional 
tramways in the city. The nuniber of cars in daily service now is 140, 
which exceeds the original estimate by no less than 50. With the 
prospect of a further inerease in the number of cars, it has been found 
necessary to make some immediate arrangements to have additional 
engine power. Specifications have been sent out by the committee for 
the building of a new 3,000-h.p. engine, which was sanctioned by the 
committee some little time ago, and that, it is expected, will be ready 
next September. In the meantime Mr. Le Rossignol has been 
empowered to make enquiries with а view to obtaining a 1,000-h. p. 
engine at an early date. 

Kirkcaldy.— Big efforts are being made to have the electric lighting 
and tramway schemes here erred out as expeditiously as possible. 
At the generating station the building has been delayed owing to the 
difficulty in obtaining stones from Grange Quarry. The car-sheds at 
Oswald-road, Gullatown, are now almost complete, and the rails have 
all been laid. Five of the 10 cars have been delivered. They are of 
tbe double-deck description, and have a capacity for 22 engers 
inside and 26 outside, 48 in all. The cables for electric light and 
tramways are laid. About 24 miles of overhead equipment have been 
erected, and the arc lamp brackets and posts are in order. The arc 
lamps are in course of being fitted up. Every effort will be made to 
have the light on by the end of the year, and the testing of the 
rolling-stock, preparatory to the Board of Trade inspection, will take 
place about the same time. 
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Edinburgh.—Two schemes for the development of electric traction 


in the neighbourhood of Edinburgh have been submitted to the Town 
Council as a preliminary to parliamentary sanction being sought. Ono 
proposal is for the construction of a tramway from the city to the 
burgh of Queensferry, and the other seheme has been previously before 
the Council. The Drake and Gorham Electric Power and Тено 
(Pioneer) Syndicate, Limited, London, have written to the Edinburgh 
Corporation offering to enter into а friendly arrangement with the 
Corporation by which the gap now existing between the Musselburgh 
pore tramway and the Edinburgh Corporation system could be 

ridged over, and that they would be prepared, if they were to get 
the support of the Council, to apply for a new tramway order in 
respect of this intervening gap. 


Shields.—A conference took place on Tuesday at South Shields 
between representatives of the British Electric Traction Company and 
the South Shields Council, for the purpose of discussing the proposal 
of the company with respect to their Sunderland, Whitburn, Cleadon, 
and South Shields light railway scheme so far as it relates to the 
running powers over the Fowler-street route which are being sought in 
their Bill. The company’s offer was to the effect that they are prepared 
to grant the Corporation running powers over their lines from the 
borough boundary to Harton village, in return for powers in respect to 
the Corporation’s projected lines from Fowler-street along Mile End- 
road to a point near the terminus of the proposed tube between North 
and South Shields. It was decided that the company should formulale 
a clause to this effect for insertion in their Bill. to be submitted to the 
Corporation for further consideration at some later date. 


Nottingham.—-For the safe and convenient working of the tram- 
ways оп the Derby-road the route from the Great Market-place viv 
Market-street and Upper Parliament-street to the Derby-road is to be 
constructed forthwith. The estimated cost is £6,575. It is also 
necessary for the purpose of facilitating traffic and giving further 
accommodation to the public that a short length of line from Alfreton- 
toad via Hartley-road to join the newly-constructed tramway in Rad- 
ford-boulevard should be forthwith constructed. The estimated 
cost of this line is £7,100. At the last mecting of the Town Council 
a letter was read from Messrs. Ashwell and Tutin, solicitors to the 
promoters of the Nottinghamshire and Derbyshire tramways, as to an 
application to be made to Parliament in the ensuing session for powers 
to authorise the construction of electric tramways in the district 
similar to their application to the Light Railway Commissioners last 
year. 

New Issue.—The Electric and Gencral Investment Company, 
Limited, on behalf of the British Electric Traction Company, Limited, 
are offering for subscription 75,000 6 per cent. cumulative preference 
shares of £10 each at £12 a share. The prospectus states that the 
British Electric Traetion Company are interested, either as owners, 
lessees, or shareholders, in upwards of 80 tramway, light railway, and 
electrical undertakings in various parts of the United Kingdom and 
in the Colonies. Many of these are in operation, and are earning 
revenue, but others are in course of construction or extension, and the 
present issue is made to provide capital for the latter purposes. The 
total route mileage of tramways und light railways controlled by the 
company and the associated companies is 570 miles. The share capital 
of the company is £4,000,000, divided into 200,000 6 per cent. cumu- 
lative пон shares of £10 each, and 200,000 ordinary shares of 
£10 each. 


Birmingham.—The poll of the citizens of Birmingham on the 
uestion of promoting the Corporation Bill for the municipalisation of 
the tramways was completed on Saturday. The result was: votes for 
the Bill, 15,139 ; against, 8,558— majority for, 6,581. The Tramways 
Committee have received communications from a firm of London 
solicitors submitting a scheme for the formation of a trust to lease the 
tramways in Birmingham and its immediate suburbs and work them 
by some system of electric traction to be approved by the loca] autho- 
rities. The solicitors stated in their letters that they were not in a 
pem to give the names of their clients, but any arrangement would 
subject to the Corporation being satisfied as to their ability to raise 
all the capital required to carry the scheme into effect. The Tramways 
Committee have replied that they would require to know with whom 
they were dealing before any progress could be made, hut that as the 
existing ‘eases are in the hands of the British Electric Traction 
Company it is premature to discuss de‘ails. 


Hull.—The Bellamy top covering, which is now in use on some of 
the Liverpool cars, and which was recently described in these columns, 
is to be placed on the new cars for the Hedon-road route at Hull. 
The covering encloses the top of the car from a point at each end a 
little outside the end of the car body, but leaves uncovered the stair- 
case opening and some seats on the canopy. The ends of the enclosed 
space consist of fixed wood framing aud glass, with sliding doors. 
the parts of the roof not covered by the boarding are enclosed by 
waterproof spring blinds, which can be pulled down at will by the 
passengers or conductor, and the sides of the covering can also be 
enclosed by spring blinds of canvas pulled down in like manner. The 
engineer-in-chief of the General Post Office has called the attention of 
the Corporation to the fact that the guard wires erected over the tram- 
way wires are not satisfactory, and the electrical engineer has reported 
that to bring the guard wires into conformity witli tlie new regulations 
new supports will have to be fitted. The report is under the con- 
sideration of the Works Conimitter. 


Barnsley.—The formal opening of the Barnsley electric tramways, 
which have been promoted and constructed by the British Electric 
Traction Company, took place last Friday. The new lines have a 
total length of four miles—the system being three miles from end to 
end with a branch of one mile. The line commences at Old Mill lane, 
near the gasworks, and runs through the main thoroughfare of Barnsley, 
leaving the town on the other side by the Sli thcld-road, At the top 
of the hill in Sheffüeld.road the line bi^ — ^ s. one branch going to 


Worsborough Bridge and the other to Worsborough Dale. The over- 
head trolley system is adopted, and the cars are similar to those in use 
in Leeds and Bradford. There are some very steep gradients on the 
line, and the cars have consequently been provided with three brakes— 
hand, slipper, and electric. pn is proposed to maintain & 10 minutes' 
service throughout the day. The line is being worked by the Barnsley 
Electric Tramways, Limited, an offshoot of the British Electric 
Traction Company. Ап agreement has been arrived at between the 
Town Council of Barnsley and the company, under which the Council 
undertake to supply electric current in bulk to the оша; the 
price to be paid being 14d. per unit, with a minimum annual payment 
of £1,000. 

London County Council. — It was reported at the meeting of the 
Council on Tuesday that the agreement with the South London 
Tramways Company for the purchase of the company's undertaking 
by the Council was signed and sealed on the 7th inst. In consequence 
of the decision of the Council to refer the question of tube railways to 
a joint committee, the Highways Committee recommended the Council 
to rescind the resolution of July 1, authorising the Highways Com- 
mittee to seek an interview with the President of the Board of Trade 
on tlie question of the method to be adopted in dealing with locomo- 
tion schemes affecting London. The Council were also recommended 
to rescind their resolution of July 29 last to seek powers to run omnibus 
services along the routes of the tramways while under reconstruction. 
A section rail has been designed which enables a temporary track to be 
laid on the surface of the carriageway, and the ordinary traffic as well 
as the cars can pass over this with little inconvenience. Thus the 
tramcar services can be maintained wbile the work of reconstruction is 
going on. А special report of the Highways Committee recommended 
that notices should be served on the Woolwich and South-East London 
Tramways Company requiring them to sell the whole of their under- 
taking to the Council. 

Wolverhampton.—The Tramways Committee are in a position to 
report substantial progress towards an effective and efficient tram 
service, the whole of the track between Stowheath-lane, on the 
Bilston- road, and the terminus at the Wergs-road, both viu Tettenhall- 
road and Newhampton-road, having been completed. The committee 
point out that during the coming municipal year the experimental 
period comes to an end. After April 17 the Council will have to give 
notice under the terms of the contract either that they intend to adopt 
the system, in which case they immediately take it over, or else that 
they have not found it to be a successful working undertaking, in 
which case they notify the Lorain Company to that effect, and the 
company are then under an obligation to remove it at their own 
expense. The committee do not think it advisable under the cireum- 
stances to express any opinion at the present upon the point. The 
whole matter will come up in due course, and it will then be for the 
Council to take one of the two alternatives presented. It should be 
added that the contract between the Corporation and the company pro- 
vides, in the case of a dispute between them as to the practical working 


of the system, that there shall be a reference to arbitration, the referee 


being appointed by the Board of Trade. 

Automobile Club Run.—A tour to Oxford organised by the 
Automobile Club of (reat Britain and Ireland in commemoration of 
the coming into operation of the Locomotives on Highways Act of 


1896 was made on Saturday by some 200 motorcars. The weather was 


very far from what could have been desired. Comprehensive regula- 
tions had been issued by the committee of the club to all drivers, and 
it was particularly stated that the tour was in no sense a race, but that 
by its means it was intended to popularise motor vehicles, and that, 
therefore, an unlawful speed at any time was eminently undesirable. 
No passing was allowed until Twickenham-green was reached. The 
assembling of the cars in Grosvenor-place was watched with great 
interest by large numbers of people. The variety of automobiles to be 
seen included bicycles, tricycles, tandem bicycles, and cars of every 
shape, power, and size. Petroleum spirit was the favourite motive 
power, few steam and still fewer electric cars being entered. Among 
the more notable drivers were the Hon. John Scott Montague, M.P.. 
the Hon. C. S. Rolls, and Mr. Frank Н. Butler, while nearly all the 
important English and French manufacturing firms were represented. 
American motors were not numerous. Punctually at half-past nine 
the long procession set out on its journey of 704 miles, and it was over 
half an hour before the last саг had passed Hyde Park-corner. The 
route pursued was through Knightsbridge, Brompton-road, Cromwell- 
road, on to Hammersmith, over Darnes railway bridge, and through 
Richmond Park to Twickenham, where the cars were restarted for the 
competition for non-stop certificates. Staines, Ascot, Wokingham, 
Reading, Pangbourne, Wallingford, and Dorchester were among the 
places passed. Instead of being numbered each car bore a name, and 
this made identification a matter of ease. In tlie evening those taking 
part in the run attended a dinner at the Clarendon Hotel, Oxford. 


Tube Railways in London. —Iu a short letter to the 7л of 
yesterday's date Mr. Chas. Т. Yerkes gives his views on the tule 
railway problem in London. He says: “I have always felt that the 
custom by which tube lines were promoted —that is, permittiny 
promoters to choose their routes and then asking arliameut to pass 
their Bill—was wrong, but as it had been the practice for so many 
years, I did not feel that it was proper for me to suggest a change. 
Now, however, that the subject is coming before the public so forcibly, 
I have no hesitation in saying that former methods not only did not 
give the results. required, but tendcd greatly towards producing 
confusion That there should be some regulating head, which 
will intelliently take all the conditions into consideration, regn- 
late where lines shall be built, and the method by which 
they shall be run, there is no doubt. All the schemes tor 
such transportation, if they do not emanate from one source, should 
at least be controlled by one directing body. To permit promoters 
to choose locatious where lines shall be laid docs not produce any 
harmony or regularity in the laying of lines or meet the necessities of 
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the public. To have a central power managing and dictating the 
whole business, regulating where the lines shall go, how they shall be 
connected, and what systems they shall form is, without doubt, 
necessary, whether it be by commission, a committee, or what not. 
In fact, it is the only way in which order can be brought out of the 
chaotic conditions which now threaten this city. I would, therefore, 
say that I am heartily ia favour of such & method as has been suggested 
in Parliament, but hope that, whatever power is given control of the 
subject, it will be one that can act quickly and even in less time than 
the regular Parliamentary Committee, to the end that the promotion 
of rapid transit in a direct and comprehensive manner can be promul- 
gated without loss of time. I have read the article published in your 
paper of yesterday entitled ‘The Tube Situation," and think it is full 
of information and most instructive. I may say my opinions are 
entirely in accord with those expressed therein.” 

The Chatham Aocident.—The inquest on the bodies of the 
victims of the tramway disaster at Chatham on Oct. 30, which was 
reported in last issue, was resumed on Tuesday. Е. C. Pearce, tho 
driver of the car, gave evidence to the effect that at the top of West- 
court-street, where the accident happened, he stopped for five minutes 
for the pilot, and rang the bell for him about 20 times. When he 
saw the pilot approsching he started the car, as he had done on 
povio occasions, with the idea of picking him up about half-way 

own. He started the car by releasing the hand brake, and then 
applied the electric brake. After going about eight yards the car 
seemed to lurch forward, and he switched off the electric brake. He 
let some sand out and again applied the brake, and the car went at a 
terrible speed again, and dashed round the curve and overturned. He 
was a regular driver, and had been at the work for four months. He 
was previously a labourer. He had driven the car before, and had not 
had апу other accident. In reply to Major Pringle, witness said he 
was satisfied before he started from the station that morning that the 
brake equipment on the car was in good working order. It was a foggy 
morning, and the rails were in bad condition, but he had had them 
gue аз bad on other mornings, and had gone down the hill all right. 

e felt quite competent to go down without the pilot, and he used 
the same brakes as before. He had the slipper brake applied all the 
time. He did not know at that time that he could reverse the current 
on the car ; all he knew was that he could apply the three brakes. 
He did not believe that tlie additional number of passengers had any- 
thing to do with the accident, as he had gone down before with an 
excess number. Не was still in the employ of the company, but be 
was not driving. Furthor examined, witness said that the car had a 
wheel worn flat on the right-hand side, and that would upset the 
running. Не reported this to the yard foreman, and he was told that 
it had been taken ont, but he proved that the flat was there by seeing 
it after the accident. The wheels skidded nearly all the way down, 
and this was caused by the electric brake locking them. Further 
examined, witness said he was training for three weeks before he was 
taken on as a driver, and he was taught nothing about reversing the 
current. Не was certain that the flat on the wheel upset the running 
of the car, but he did not believe that it had caused the accident or 
had anything to do with it. The enquiry was again adjourned for a 
week. We are informed that the Chatham and District Light Railway 
Company have taken prompt steps to prevent the recurrence of 
accidents like the present, and have decided to replace the present 
brakes (which are of the ordinary hand pattern) throughout the 
system by the Westinghouse magnetic brake, the order for the equip- 
ment having already been placed with the British Westinghouse 
Electric and Manufacturing Company, of London and Manchester. 
This apparatus combines with the advantages of the ordinary hand 
brake, the track brake, aud the electric brake, certain peculiar 
advantages of its own which make the derailment of a car almost an 
impossibility. 


LIGHTING AND GENERAL. 


Ross.—An endeavour is being made to establish the telephone 
system. 

Leigh.—Leigh апа Southend contemplate joining in an electric 
lighting scheme. 

Elland.— The price for electric current for lighting purposes has 
been fixed at 4d. per unit. 

Bedford.—The Corporation propose to supply current for motive 
power at 2d. per unit net 

Stroud. —The Urban District Council have resolved to apply for a 
provisional order for electric lighting. 

Hebburn.—The Council.chamber, office, caretaker's house, and 
stables are to be lighted by clectricity. 

Whitehaven.—The question of installing electric cranes is before 
а committee of the Harbour Commissioners. 

Frome.— Specifications are being prepared for the Urban District 
Council's proposed electric light and power scheme. 

Land Sales.—Particulars of land sales to be held on Nov. 18 
and 20 at Westcliff-on-Sea appear in another column. 

Switzerland.—The canton of St. Gallen has decided to utilise 
water power from the Rhine canal for electricity purposes. 

Italy.—Several important projects for applying electric power to 
Italian railways are now before the Minister of Public Works. 

Bristol —An enquiry has been held into the proposals of the City 
Council for sanction to raise £84,450 for electric light extensions. 


Big Ben.—'' Big Ben ” is to be wound by an electric motor. The 
winding up at present occupies two men three hours thrice a week. 

Strathpeffer.—Strathpeffer is to be lighted by electricity, by water 
power flowing from the foot of Ben Wyvis, and there is an inexhaustible 


supply. 


masthead, and compass 
building. 


substitute gas for electric lighting at the workhouse. 
discussion, the proposition was withdrawn. 


5 is to be used for lighting the bow, 
amps of the torpedo-boat destroyers now 


Tunbridge Wells. — By 19 votes to 8 the Town Council on 
Wednesday decided to sell the municipal telephones to the National 


Telephone Company. 


Coventry.—The electric hght undertaking has made steps towards 


making both ends meet preparatory to a welcome balance in the future 
for the relief of the rates. 


Limerick. —Two offers have been received for wiring. The Council 


will advertise for tenders for the resetting of the flags in connection 


with the lighting scheme. 
London Gazette.—The partnership existing between T. C. Collins 


and Н. E. Arkwright, electricians, 35, Electric-parade, Blackheath, 
has been dissolved by mutual consent. 


Portslade.—The Council will oppose Brighton's scheme to supply 


Portslade with electricity unless the prices and conditions of supply are 
previously submitted for their approval. 


Ipswich.—At the last meeting of the Guardians it was proposed to 
After а lengthy 


Auckland.—A committee will visit the Durham Electric Supply 


Company's electric supply station at Durham City, and also inspect 
the electric light and tram undertakings at Gateshead. 


Auckland.—The Rural District Council have agreed to an applica- 


tion of the Durham County Electrical Power Distribution Company 
for consent to a provisional order by the Board of Trade. 


Southgate.—The compulsory area for the provisional order for 


electric lighting for which the Council have decided to apply will be 
identical with the compulsory area decided upon in November, 1900. 


Swindon and Highworth.—The Guardians have obtained sanction 
to borrow £1,900 for fittings and machinery to be provided for the 
purpose of lighting by electricity the workhouse and infirmary of the 


union. 


Agency.—Messrs. Ashmore, Benson, Pease, and Co., Limited, have 


appointed Mr. J. Gray, A. M. I. E. E., Waterloo-chambers, 19, Waterloo- 
street, Glasgow, as their agent for Scotland for the A. B. P. accumu- 


lators. 

Colliery Plant. According to the Pittsburg correspondent of 
New York Commerce, the Westinghouse Electrical Company have 
booked contracts aggregating £200,000 for electrically equipping 
British collieries. 

Sheffield.—The Electric Light Committee are recommending a 
number of important increases of salaries in the clerical and superin- 
tendent’s staffs, raising the present salary list from £3,190. 4s. to 
£3,402. 16s. per year. 

Monmouth.—The earnings of the electric light 5 for 
October were £44. 10s. more than in October last year. The Јогрога- 
tion have decided to wire the houses of all new customers for the light 
by Corporation labour on easy terms. 


Clacton.—The Urban District Council intend to apply for sanction 
to borrow £15,225 for the electric lighting scheme. Quantities will 
now be taken out, and tenders for the whole of the works included in 
the specification will be advertised for. 


Wimbledon.—The District Council have decided to apply for a 
provisional order to authorise the supply of electrical energy by the 
Council for public and private purposes within the parish of Merton, 
which is in the rural district of Croydon. | 


Mexborough.—The electric lighting plant laid down a few months 
ago is taxed to its utmost capacity to supply the rapidly increasing 
number of customers. The Urban Council have applied for sanction 
to borrow a further £2,500 for extensions. 


Redding.—The local co-operative society have fitted 115 incan- 

descent lamps and a Bruce Peebles and Oo. s dynamo at their central 
remises at Reddingmuirhead. The Wholesale Co-operative Society, 
orrison-street, Glasgow, had the contract. 


Boxhill.—Major J. Stewart has held an enquiry into the applica- 
tion of the Town Council for sanction to borrow £16,000 for electric 
lighting extensions. There were now 285 consumers, representing 
15,033 8-c.p. lamps, including public lighting. 

Connah's Quay.—4A syndicate proposes to apply for parliamentary 
powers to erect electric generating stations and lay mains for the 
supply of electricity throughout Flint, Mold, Connah's Quay, Buckley, 
Holywell, and Hawarden, and ask the co-operation of the Council. 


Mansfield. —At the last meeting of the Guardians a letter was read 
from the town clerk of Mansfield on the subject of electricity, both for 
lighting and motive power. The prices on the whole compared 
favourably with those of other towns. The subject was adjourned. 


Peterborough.—Messrs. Crompton and Co., Limited, have secured 
a contract from the Corporation for the supply and erection of one 
120-kw. and one 240-kw. traction generator, coupled to Willans 
engines, also a traction switchboard and a Ohemsford reversible 
booster. 

Durham.—The salary of Mr. J. J. Smith, the manager of the 
electric light works, has been increased by £25 per annum. The cost 
of current during the quarter ended Sept. 30, 1902, was 3°67 per 
unit The number of units sold amounted to 41,384, and 283 tons 
of coal were used. 

Greenock.— We are informed that Mr. W. M. Nelson has resigned 
his post of borough electrical engineer to the Corporation of Greenock 


in consequence of having obtained an appointment with the Brisbane 
Tramways Company. 
the end of the month, 


Mr. Nelson will relinquish his present duties at 
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Salisbury.— The London and South-Western Railway Station at 
Fisherton has been lighted with powerful electric aro lamps, with 
which not only the station, but the line from Castle-street Bridge to 
Skew Pater is illuminated. The installation was put in by the 
Salisbury Electric Light Supply Company. 

Inverness.—The Town Council are considering the question of 

tting power for the municipal electric lighting scheme from the 
Galedonian Canal Mr. Davidson, canal engineer, has prepared a 
memorial to the Canal Commissicners containing a recommendation 
that the water be got from the canal at the Bucht. 


Electricity in Mines.—At last week's meeting ef the Executive 
Council of the Miners' Association of Great Britain it was stated that 
Mr. W. W. Hood had been appointed representative of the association 
on the Home Office Departmental Committee on Electricity in Mines. 
Mr. W. W. Hood succeeds his father, the late Mr. Archibald Hood. 


Wolverhampton.—The last report of the Lighting Committee 
shows a net profit of £507. 13s. 114, in addition to which а sum of 
£405 6s. 4d. has been expended out of revenue in respect of the cost 
of changing over the system of supply. The increase of units sold 
was 66 per cent., as against 23 per cent. for the corresponding week 
of last year. 

New Firm.—Messrs. Walmsley Bros., of Empress-chambers, 
Blackpool, have commenced business as electrical engineers and con- 
tractors. They ask for trade catalogues. Mr. A. К. Walmsley, we 
learn has had considerable experience in manufacturing, central- 
station, and installation work. The firm will specially devote its 
attention to private plants. 

Salford.—The Chairman of the Electricity Oommittec said at the 
last meeting that he had been looking through the accounts, and the 
amount of current consumed up. to the end of September, and he 
had reason to believe if the demand increased as the winter months 
went on that they would have a clean slate to present to the Corpora- 
tion at the eud of the year. 


Saltburn.—Amongst the investments reviewed at the eleventh 
annual meeting of the Cleveland Trust, Limited, was the electric light 
undertaking at Saltburn, which is now being worked at a profit. 
Steps are being taken with a view of the sale of the installation to a 
private compauy, and it is expected that this will be carried through 
at the beginning of next vear. 


Coatbridgo. —TheMunicipal Buildings Committee recently asked Mr. 
W. A. Chamen, the electrical engiueer of Glasgow, and Mr. Draycott, 
of the Scottish House-to-House Electricity Company, to inspect the 
wiring and lamps in the municipal buildings consequent upon the 
change of system of lighting from alternating to continuous current. 
Mr. Uhamen will shortly report on the éubject. 


Cromer.—4Au order of quarter sessions having been obtained for 
the diversion of the footpath affecting the site of the electric light 
station and storeyard, the committee have given instructions for the 

urchase to be completed and the laud tax on the site to be redeemed. 

hey are taking stops to push on the construction of the electric light 
works, and are negotiating for a loan for the purpose. 

Nernst Lamps.—In connection with a notice which has recently 
s Egi warning users against infringements, we are informed that 

. G. Braulik has iade special agreements under which he is pre- 
pared to supply the trade with these lamps, and to guarantee 
ЕРЫ against infringement. We have received from the same 

rm а list of Braulik shunt arc lamps for continuous current. 


Tottington.-— The Council are corresponding with the electric 
power company who have statutory powers to pass through Tottington 
and supply electricity in bulk at prices stated in their $in of 1901, 
less 20 per cent., and also with the Bury Corporation for terms for 
supply of electricity for purposes of energy and lighting. An appeal 
E E made for funds in order to light the parish сыш with electric 
ight. 

Derby.—The Electric Lighting Committee's last report contained 
ап estimate of the expenditure on capital account for this six months 
endiug March 31, 1903, which has n prepared by the electrical 
engineer and сорла, by the committee, amounting to £3,500, 
including mains, £1,000: motors, £1,500 ; transformers, £400 ; meters, 
£400 ; sundries, £200. Application is to be made for sanction to the 
borrowing of the money. 

Battersea. —In connection with the water supply to the boilers at 
the central electric generating station by means of artesian wells, it is 
found that the sum paid to the Southwark and Vauxhall Water 
Company, in respect of water oper to the boilers during the past 
year amounted to £124, or 72d. per 1,000 gallons. This sum will 
inerease yearly, and Messrs. Potter and Co. have obtained a contract 
to bore for wells at a cost of £647. 

Rugby.—A short time ago the Urban District Council agreed to 
adopt & scheme for the supply of electric light to the town. The 
school authorities had decided to cease manufacturing their own light 
and to accept a supply from the Council. They have since advised 
the Council that they have decided to continue their own supply. 
The Council are now considering what etlect this decision will have if 
they carry out their original intention. 

Hackney.— The Electric Lighting Committee have decided to 
provide, owing to the rapidly-increasing demand for electric lighting 
and power, one 1,500-kw. steam dynamo, at a cost, including founda- 
tions, condenser, ү and cable connections, of £25,500. Work 
in connection with the extension of distributors to the amount of £900 
was sanctioned. Prepayment metere are to be installed at small con- 
sumers' premises, the charge to be 44d. per unit to cover meter rent. 

York.—The Electric Lighting Committee having received a request 
from the Technical Instruction Committee to make a reduction in the 
charge for electricity supplied to the public library during the half- 
year ending June % last, а sub-committee lias been appointed to 
reconsider the present method of charging f^ electrical energy 


(especially with reference to the charges made to the various com 
mittees of the Corporation), and to report thereon to the committee at - 
an early date. | 


Lower Bebington.—Mr. Horsfall, electrical engineer, has been 
asked to further report with regard to the purchase of electrical ene 
in bulk, giving an estimate upon the whole scheme, based upon suc 
5 at the borough boundary at a given charge, such energy to 

distributed through the Council's own mairs. Не is to omit all 
reference to a destructor as a factor in the scheme, but to provide for 
interest, sinking fund, and depreciation, and other usual outgoings of 
such an undertaking. 


Eton.—The Urban District Council have decided to adopt the pro- 
posal made hy the Windsor Electrical Installation Company with 
regard to pumping for six months, provided that they produce а plan 
for adopting electrica] power to the existing machinery that satisfies 
Mr. Bailey Benton. No change is to be made in the staff now smployed 
at the pumping station during the experiment, and a committee has 
been empowered to obtain plans from the Windsor Company, and te 
communicate with Mr. Bailey Denton. 


Stock Exchange.—The Stock Exchange Committee has appointed 
Nov. 25 as a special оа day for the Calcutta Electric Supply 
Corporation's further issue of 20,000 shares of £5 each (issued at £1 

remium), £2 paid, of which £1 is capital and £1 premium, Nos. 
40,001 to 60,000. Applications bave been made to the committee 
to appoint а special settling day in and to grant a quotation to the 
British Electric Traction Company's further issue of ordinary shares of 
£10 each fully paid, and 6 per cent. cumulative preference shares of 
£10 each fully paid. 

Edinburgh.—The electric lighting department, under the direc. 
tion of Mr. Newington, the resident engineer, is at present engaged 
on an improvement of the system of distribution of the electric 
light. The city has been mapped out into 20 or 30 districts, and 
fuses wi!] be placed iu the distributing network at points midway 
between the feeding centres, so that in the event of a fault 
occurring the fuses round the faulty place will automatically discon- 
nect this section, апа so the supply of the rest of the city will 
not be interfered with. There will be something like 70 of these 
fuses, which are to be placed in pillar-boxes standing about 4ft. 
above the edge of the pavement. 


Cookham. —On Sunday evening last the electric light was switched 
on in the perish church (Holy Triuity) with great civic pomp. Tho 
installation has been expeditiously and most satisfactorily carried out 
by Mr. F. Н. Headley, of St. Austell, Cornwall, under the super- 
vision of Mr. E. H. Prosser. The system of lighting comprises no 
fewer than 76 8-c.p. lamps, arranged in artistic groups of three 
suspended from the fine old oak beams above the nave. The power 
necessary is obtained from a 4-h.p. Crossley horizontal gas engine, 
which drives a four-pole dynamo. These, with the switchboard, 
are accommodated in а small brick building on the north side of 
the church, the interior being heated by hot water. The cost of 
the installation (£200) has been collected, so that the church is 
without any debt whatever in connection with this great improve- 
ment. It is estimated that the cost of lighting the church will not 
exceed 1s. 6d. an evening service; thus a very considerable saving on 
the cost of lightiug by means of candles will he effected. 


Aocidents. —The electric light partially failed for about an hour on 
Tuesday at Edinburgh, owing to a short circuit " in the mains in the 
Lauriston district, which was, however, soon repaired. In Horsham last 
week a similar occurrence took place. A link, which had been temporaril 
disocnnected for test purposes, remaining inadvertently 1 
and one side of a strect was not lighted until half an hour after the 
usual time. Both accidents were made much more of in the local 
Press than the occasion warranted. The electrical engineer submitted 
a report to a meeting of the Dundee Tramways Committee on 
Wednesday regarding the electric explosions which recently took place 
at Panmure-street and West Fort. Upon his recommendation it was 
decided to protect premises, where the mains extend beyond the 
boundary wall or erter compartments which are not fireproof, with a 
cut-out device in the strect service boxes; that water should not in 
any circumstances be brought near the source of an electric fire until 
the current had been cut off; and that in the case of a fire in an 
electric street box water should not be applied at all. 


Death from Electric Shook.—Dr. G. Danford Thomas held an 
inquest on W 5 at Marylebone Coroner's Court, on the body of 
Evan Samuel John Withers, aged 26, au electrical engineer, lately 
employed by the Metropolitan Electric Supply Company at their 
generating station, South-street, Marylebone, where, on the preceding 
Monday evening, it was stated he received a fatal electric shock. The 
evidence showed that strips of copper, each about 20ft. long, were on 
Monday evening being lowered, for the purposes of a new switehboard, 
from the ground floor at the central station through a hole into the 
basement, where electric mains were laid. The strips were d 
over a slidiug board by the deceased working at the top, and were 
received by two labourers below. Fifteen had thus been safely passed 
down, and when the next was being lowered it appears to have come into 
contact with onc of the mains, cut through the insulating material gin. 
thick, and thus became charged with electricity. The result was that 
the deceased, who had hold of the upper strip, received a shock that 
proved fatal, Dr. J. P. Simpson testifying that death was due to 
asphyxia consequent upon the electric shock. Mr. Reginald Todd, 
chief electrical engineer to the company, said that such a mishap was 
only to be avoided by the exercise ot care in keeping the copper strips 
clear of the charged cables. He thought that in future operations of 
the kind some protection might be put over the mains. There was, 
however, ample space in which to move the copper strips clear of the 
cables. The jury, in returning a verdict of accidental death, suggested 
that the company should ascertain whether any precaution could be 
adopted with a view of guarding against similar mishaps in the future. 


THE ELECTRICAL ENGINEER, NOVEMBER 14, 1909. 


717 


City of London Union. — The Local Government Board consider 
that less expensive fittings than those suggested for the Bow Infirmary 
should suffice for a poor-law institution. They also insist that adver- 
tisements be issued. The offer of the Charing Cross Electricity 
Supply Company to supply current at 33d. per Board of Trade unit 
has been accepted, and the supply of the City of London Electric 
Lighting Company will be discontinued. 

London County Council —At this week's meeting of the Council 
it was agreed to lend the Stepney Borough Council £1,935 for street- 
lighting purposes. Notices under Electric Lighting Acts and Orders 
have been agreed to from the Brompton and Kensington Electricity 
Supply Company of intention to lay high-tension mains along Drayton- 
gardens, and from the St. Pancras Borough Council of intention to lay 
mains along Woodsome-road aud York-rise, Grafton-street, (:ower- 
street and University-street, and George-street. 

Newoastle-Emlyn.-—At a recent meeting of inhabitants tho report 
of Mr. Alfred Lewis, electrical engineer, Merthyr Tydfil, on electric 
lighting was discussed. Mr. Lewis advised that a sum of £2,500 be 
raised, which with the sum of £360 odd, the surplus of the different 
eisteddfodau, would be more than sufficient to carry out satisfactorily 
the scheme as laid down by him in his report. With the £360 already 
referred to, à sum of £1,440 was promised at the meeting, and & 
committee was appointed to canvass for further subscriptions. 


Leeds.—The first annual social and prize distribution of the city 
electric lighting department cricket club was held on Saturday 
evening, Mr. Dickinson, the manager, presiding. The chairman, 
after an interesting speech, distributed the prizes to Messrs. Oddy, 
Newby, and Wildman, who have attained the best averages during 
the past season. The members moved a hearty vote of thanks to the 
chairman for the valuable assistance he had given as president of the 
club, after which the rest of the evening was spent in dancing. 

Wakefield.—The whole of Tetley House is to be lighted by elec- 
trieity, with the exception of the caretaker's house und the relief pay 
station. Fresh tenders have to be prepared. The Council's electrical 
engineer is about to deal with tenders for putting down floor plating 
and erecting railings in the engiue-house. As soon as the question of 
the site for the proposed new sub-station at the bottom of Kirkgate is 
settled with the Lancashire and Yorkshire Railway mpn, tenders 
for providing the necessary transformers and gear will be called. 


Lowestoft. —The Mutford and Lothingland Rural District Council 
have notified the Council of their intention to apply for a provisional 
order to supply electricity in the following parishes—viz., Ashby, 
Barnby, Belton, Blundeston, Bradwell, Burgh Castle, Carlton 
Colville, Corton, Flixton, Fritton, Gisleham, Gunton, Herringfleet, 
Hopton, Kessingland, Lound, Mutford, Oulton, Pakefield, Rushmere, 
and Somerleyton. We understand that tle Town Council’s proposed 
application for powers outside the borough will not be proceeded with 
at present. 

Swansea.—Sanction has been received to the borrowing of £20,300 
for the municipal telephone scheme. The work of laying the cables 
and connecting subscribers’ premises will now be pushed forward at 
once. The consent has been received within one month of the enquiry. 
Mr. Henry Coles has been engaged to draw up specifications and 
supervise the installation of the electric light in the women’s infirmary 
and porter lodge block at a cost of £12, this price to include the 
drawing up of the specification for electrically lighting the men's 
infirmary block, which is shortly to be carried out. 


Fleetwood.—The question of electric lighting at Fleetwood has 
again engaged the attention of a sub-committee of the Urban Council, 
and a further special test of the electric lighting mains has been made 
by Mr. C. Н. Wordingham. ‘In a report giving details of tests made 
by him of 27 public street lamps, he says that the pressure supplied 
to six lampe was below the limit allowed by the Board of Trade. A 
copy of the report has been forwarded to Mr. О, Hansom, the resident 
engineer of the electric lighting syndicate, together with a letter 
regarding the condition of the public street lamps. 


Barnstaple.—A writ has been issued in the High Court of Justice 
by a well-known Barnstaple ratepayer for a declaration that Barn- 
staple Town Council are not entitled, in connection with their electrie 
light undertaking, to wire houses эг supply lamps in the various houses 
in the borough in accordance with the circular issued some time since 
by that authority. The grounds of the application are that these 
powers are in éxcess of those granted by the Barnstaple electric light- 
ing order. An injunction against the Council will probably be applied 
for forthwith. The town clerk has been instructed to enter an 
appearance to the writ, and to engage counsel to defend the action. 


Partnership.—The Birmingham Electrical Fittings Company, 
Birmingham, have taken Mr. Percival West into partnership. The 
firm will ceatinue to carry on the business in the same name, with 
works and offices at Ooleshill-street. We are informed that Mr. West 
has had practical experience of electrical and mechanical works in 
this country and in America. The company are now considerably 
extending their plant and machinery so as to embrace all kinds of 
electrical appliances and accessories, at the same time continuing their 
specialities of main switches, switehboards, and fuseboards, notably 
of the Johnson patent" board, of which they hold the sole license 
to manufacture. 

Chesterfield. —The Corporation have decided, upon the advice of 
their engineer, Mr. B. L. Acland, to purchase another 200-kw. dynamo 
and other necessary plant for increasing the generating power of the 
station, which is situated at Brampton, and alsa to extend the boiler- 
house. The plant will be compounded for dealing with either lighting 
or traction load. At the present time the plant is working witha 
maximum load of 300 kw., and there will be a probable load of 
350 kw. before Ohristmas, out of an available 400 kw. (the capacity of 
the present plant). The total amount involved in the proposed 
expenditure is £6,335. The price for current will be reduced from 7d. 
and 3d. to 6d. and 3d. per unit. 


Cardiff.—The Parliamentary Committee are conferring with Sir 
William Thomas Lewis with reference to the already reported appiica- 
tion to the Cardiff Railway Company for permission to lay electric 
cables on their property. It is proposed to 9 85 £86,701 for light- 
ing purpoaes. Most of that sum has already been spent on plant, 
etc., in the power station at Roath, but because the powers for borrow- 
ing related to electric traction the Local Government Board refused to 
sanction the loan for lighting. It is now suggested that the Tram- 
ways Committee should borrow the money, put down the machinery, 
and sell the current to the Lighting Committee at cost price. 


Walthamstow.—The accounts for the first year's working ending 
Sept. 50, 1902, of the electricity supply undertaking have now been 
made up. The total receipts are 6,680, and the working expenses 
£2,915. After paying interest and sinking fund charges, which 
amounts to £2,738, there is a profit of 91.027 an extremely good 
result. Mr. F. A. Wilkinson, the electrical engineer, reports there 
are applications in hand for 28,486 8-c.p. lamps, and that motors of 
100 h. p. are connected. The new extensions will be completed in the 
course of the next few weeks, and the total plant capacity of the 
works will then be 810kw. It will be remembered that Westinghouse 
gas-engines and producer plant are in use at Walthamstow. : 


Newport.—A new scale of charges will come into force on Jan. 1, 
1903. Current will be supplied for lighting purposes to dwelling- 
houses and places of worship at 5d. per unit, and to shops, theatres, 

ublic-houses, halls, schools, offices, infirmaries, hospitals, and general 

uildings from 54d. per unit for the first 2,000 units to 3d. for the 
sixth 2,000 units. Consumers entering into a contract for a minimum 
quantity of 16,000 units per annum, 3d. per unit net. Power con- 
sumers using uot less than a given amount of current for power to be 
supplied with energy for lighting purposes at special rates from 4d. per 
unit net for not less than 8,000 units for power to 2d. per unit for 
not less than 50,000 units. It is estimated that on the present basis 
of demand these rates will result in a decrease in the receipts of the 
Corporation of about £600 per annum, but it is also thought that the 
increased demand for current will much more than make up that 
amount in the first full year. | 


King's Lynn.—The engineer's last report states that during the 
month applications were received for 196 additional 8-c.p. lamps or 
equivalent, ш а total of 15,851 lamps and 367 consumers, The 
working costs for September this year, compared with the same month 
last year, were as follows: units generated, September, 1901, 24,867 ; 
September, 1902, 25,132 ; units sold to private consumers, September, 
1901, 6,252; September, 1902, 8,854; units sold at power rates, 
September, 1901, 45 ; September, 1902, 1,479; cost of fuel, stores, 
repairs, and wages in station, September, 1901, £122. 12s. Id.; 
September, 1902, £98. 8s. 1d.; cost per unit generated, 1:1830d., 
0°9395d. A number of new applications have been received. Con- 
sideration of the engineer's report on tlie extension of plant at the 
works has been adjourned for the purpose of obtaining additional 
information. An application for current at the docks will be agreed 
to and a main laid so soon as the necessary permission is obtained from 
the dock company. 

Ayr.—The engineer's last report gives the number of consumers ав 
598 ; number connected during month were five—total, 603. Lamps 
connected as per last report, were 24,596, including 329 connected 
during the month—total, 24,925. The units generated as per last 
report were 526, 942, including 109,549 units generated during month 
total, 436,491. The units for corresponding period last year were 
221,251, showing an increase of 215,260. The question of lighting the 
Esplanade has been referred to the Attractions Committee for con- 
sideration and report. The engineer has submitted two estimates as 
follows: for arc lighting by 16 Opere arc lamps complete with all 
5 cables laid and jointed, and fitted with hoisting and lowering 

ear and all necessary apparatus, £582. 2s. 10d.; for incandescent 
ighting by 52 small posts each fitted with two 32-c. p. lamps, together 
with all switches, connections, and underground cables, £494, 10s. 4d. 
The annual cost of running each of these from dusk to 11 p.m. would 
be: for arc lighting, £96 ; incandescent lighting, £115. The engineer 
very strongly advises the use of arc lamps. 


Dingwall.—The Town Council have. resolved to introduce electrie 
light for public and private lighting. Wayleave will be granted to 
Major Blunt, she vendor, in connection with the supplying and distri- 
buting of the same within the municipal boundaries, the price to be 
6d. per unit for private and street lighting, the latter to be subject to 
a rebate of 20 per cent.; prices to be da) k to revision after every 
period of 10 years at the instance of the Town Council or the under- 
taker, the revision to be made by an arbiter appointed by the Board of 
Trade, whom failing, by an arbiter to be appointed by the sheriff of 
the county, the maximum price never to exceed 6d.; the Town Council 
to consent to a provisional order if found necessary on the terms of the 
agreement. The Town Council may, on giving 12 months’ notice, 
purchase the part of the undertaking situated within the burgh within 
six months after the expiration of the period of 42 years, in terms 
oovided by Section 2 in the Electric Lighting Act, 1888, which is 
Чы to apply to the agreement, the undertaker in that event to 
supply electricity at a price to be agreed upon. 

Carnarvon.—The County Council has adopted the following report 
of the special committee appointed to consider the question of the 
increasing popularity of electricity, and to suggest steps for safeguard- 
ing the Council's interests: ‘‘It is recommended that the County 
Council desires to poiut out the anomaly that exists wherein, under 
the Light Railways Act, county councils are empowered to construct 
light railways, but have no power to utilise the power in supplying 
towns or hamlets through which such railway passes with lighting, 
and this Council desires to express its approval of the Bill of Mr. 
Walter Long giving county councils additional powers, and urges the 
inclusion therein of provisions for the removal of the anomaly above 
mentioned ; tliat в copy of the foregoing be sent to the President of 
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the Local Government Board, the President of the Board of Trade, 
the President of the County Councils’ Association, etc." The County 
Council has assented to an application to be made by Mr. Assheton 
Smith for a provisional order for electric lighting, at the same time 
reserving the right to require the insertion in the order of such clauses 
as will protect public interests. 

Wrexham.—Mr. W. O. E. Meade-King has held an enquiry into 
the application of the Town Council for sanction to borrow £11,000 
for the purposes of electric lighting. The Corporation have an agree- 
ment with the Wrexham and District Electric Traction Company for 
the supply of power for their undertaking, which is now nearing com- 
pletion. Further machinery is also required as a stand-by in connec- 
tion with the extension of the electric lighting and motor power within 
the borough, and in case of a temporary breakdown. The details of the 
application are as follows: overspent on previous loan of £20,000, 
92.200 ; chimney, £1,500 ; and oue 300-kw. steam dynamo and high- 
speed engine, £5,100. The smaller items are for new boiler, super- 
heater, automatic stoker, steam and exhaust pipe, switch board additions, 
motor and generator set, and additional distributing mains. Mr. 
W. H. Trentham and Mr. J. W. M. Smith supplied the inspector with 


particulars of the new chimney, which is to be of the same height as 


the present one and built of special radiated and perforated bricks, 
which are supposed to lessen the weight of the bulk and give more 
hold. The new water-tube boiler is required to give increased power. 

Tiverton.—Mr. J. Siddals, the borough engineer, has submitted а 
report on a scheme prepared by him for providing an electric lighting 
installation in connection with the Corporation gasworks. He recom- 
mended that the installation be worked by gas-engines driven by 

oducor gas, and that they should provide for à minimum of 2,000 
8.0 . lamps, which would probably have to be increased in, say, 10 
to 15 years to a maximum of 6,000. They would require for this 
machiuery to give 100 h.p. to 150 EA to commence witb, and the 
station would have to be designod to allow of an increase to 500 h.p. 
He estimates the total cost at £8,900, which included site, building, 

roducer gas plant, two 100-b h.p. gas-engines, two dynamos, 
battery, switchboard, distributing mains, services, and meters. 
Taking the demand 2,800-c.p. lamps, he estimated the annual cost of 
working at £400; repairs and upkeep, £240; and sinking fund, 
£470—total, £1,110. The receipts from 2,000 lampe, at an average 
of 8s. per lamp, £800; and when the demand rose to 3,000 the cost 
of working would be raised £40 for full, and the income would be 
£1,200. The Lighting Committee have decided, before adopting the 
scheme, to enquire on what terms private companies and firms would 
be willing to take over the borough's provisional order. 


Newport (Mon.)—On Nov. 7 the Mayor (Alderman Hy. John 
Davis) laid the foundation stone of а transporter bridge which is to 
be erected between Brithdir Wharf and Crow Point. The transporter 
will consist of two towers of open lattice girder work, 254ft. high, on 
each side of the river, with the шоа framework of а suspension 
bridge over the river, high above the wharf level. Passing over the 
top of the towers, and moored to anchorages of solid masonry on each 
side, will be stout steel wire cables supporting the centre of the 
bridge. The distinctive feature of the bri is that without 
climbing or exertion, simply by walking or driving on to a car, 
the pedestrian or the loaded cart can be conveyed swiftly and 
comfortably from one side of the river to the other at the 
level of the road. The car is suspended by 30 steel wire cables 
froin a platform which runs on low rollers along the girders of the 
bridge about 160ft. above; and by means of a winding rope and 
drums, worked by electric motors, the platform and car will be drawn 
from side to side of the river. The estimated cost is £90,000, and 
the contract for the foundations and the erection of the bridge has 
been let to Mr. Alfred Thorne, of Westminster, for £59,062. Mr. 
Arnodin 1з the patentee of the system, and he and Mr. К. Н. Haynes, 
Newport's able borough engineer, are joint engineers for the scheme. 


Allgemeine Electricitacts-Gesellschaft.—In their report ended 
June 30, 1902, which is to be laid before the ordinary general meeting 
on Dec. 5, the directors deal with the present depression of the elec- 
trical industry in Germany, and say that the industry is at present 
in the centre of a universal downward movement, and they are of 
opinion that the electrical crisis is rather the cause than the conse- 
quence of the present general economic debility. As causes are given 
abnormally large investments in industrial undertakings which bore 
no correspondence with the wealth of the country nor with the 
demands made by the current rates of interest ; insufficient investi- 
gation of these undertakings, and over-capitalisation of the same ; 
unwarranted enlargement of factories by a reason of orders which 
came from undertakings controlled by them, and which repro- 
sented single orders which would not be repeated ; and, 
further, the development of a business organisation which was 
not warranted by the demand ; also they expect that the outcome will 
be an increased activity to utilise the forces in hand in finding new 
application. The directors are of opinion that it will be some time 
before a healthy condition will be established. In order to regulate 
the present misproportion of supply and demand, they think that 
it will require a closer union of the large firms in order to bring prices 
up to a profitable level. After all this lamenting they declare a divi- 
dend of 8 ver cent., and owing to a rebate of taxes extending over 
various years, the sum of £60,000 will be credited to the reserve fund. 
Although the company's factories had satisfactory work, they have 
looked for new fields, amongst which we note the manufacture of 
Riedler and Stumpfs's steam-turbines, the development of their wire- 
less сару extension of their metal and indiarubber works, 
motors, etc. They also draw attention to thc fact that, after many 

ears of troublesome work, the Nernst lamp was a success and was 

ing used extensively. During the last year 16,418 dynamos and 
inotors, of 153,241 kw. and 208,200 h.p., were produced. A rolling- 
mill is to be added to their metal works, also the manufacture of iron 
and steel wires for armatures. One hundred apparatus for wireless 


telegraphy have been sold during the year. The gross profit is stated 
at £361,163; the expenses, £281,702; the dividend 
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will absorb 


£240,000 ; directors’ fees, £6,000 ; bonuses to employés and institu- 


tions connected with the same, £12,000; 


ensions and sick fund, 


£12,000 ; leaving about £12,000 to be carried over. 


23951. 


23959. 


33971. 


24013. 


24031. 


24035. 


24101. 


24102. 


24104, 


24109. 


24111. 


24112. 


24122. 


24128. 


24132. 


PROVISIONAL PATENTS, 1902. 


Nov. 3. 


Improvements in supports or hangers for overhead 
electric wires. Tom Percy Bentley, 6, Bank-street, 
Manchester. 

Improvements іп electrical influence machines. 
August Eckstein and Herbert John Coates, Peel Works 
Adelphi, Salford, Manchester. 

Protoction for electrical conductors or live rails 
applicable to railways or tramways. Taggart Aston, 
Heathcote, Gweedore, co. Donegal, Ireland. 

A double wall plug for electrio lighting. Harry 
Hubbard, 6, Richmond-gardens, Shepherd’s Bush, London. 

Improvements in projectors for alternating-current 
lamps. August Engelsmann, 111, Hatton-garden, London. 
(Complete specification. ) 

Improvements in or relating to electric motors. Oscar 
Henry Pieper, 111, Hatton-garden, London. (Complete 

specification.) 

Improvements relating to the manufacture of Rontgen 
tubes. Carl Heinrich Florenz Müller, 45, Southampton- 
buüdings, Chancery-lane, London. 

Improvements in and relating to the attachment ef 
carbon filaments in incandescent electric lamps. 
Ferdinand Fanta and Philip Ernest Butler, 1, Queen 
Victoria-street, London. 

Nov. 4. 

Improvements in and relating to 
Thomas Turner Hindle, 689, Blackburn-road, Bolton. 

Improvements in oiling vertical electric motors, which 
are worked intermittently as in the case of driving 
centrifugal machines direct by an electric motor. 
James Wright Macfarlane, of the firm of Watson, Laidlaw, 
and Co., 154, St. Vincent-street, Glasgow. 

Mica-insulated cable. Walter Claude Johnson and Sydney 
Paterson, Electric Cable Works, Old Oharlton, Kent. 

Improvements relating te arc lamps. Albert de Puydt, 
34, Castle-street, Liverpool. (Date applied for under 
Patents Act, 1901, June 10, 1902, being date of application 
in Belgium. (Complete specification. ) 

Improvements in and relating to conduct wires for 
overhead electric tramways. John Whitehead and 
Herbert John Whitehead, 36, Temple-street, Birmingham. 

Improvements in electric switch lampholders. Philip 
Johnstone Spenser Tiddeman, 99, Caunon-street, London. 


. Improvements in or relating to alternating-current 


generaters. Henry Harris Lake, 45, Southampton-build- 
ings, Chancery - lane, London. (The General Electric 
Company, United States.) (Complete specification.’ 

Improvements in and connected with electric brakes. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (The General Electric Company, United 
States.) (Complete specification. ) 

Improvements in methods of and apparatus 
transforming electric energy. 
85, Cannon-street, London. 
United States.) 


Improvements in surface-contact struotures. Edgar 
Alfred Carolan, 85, Oannon-street, London. (The General 
Electric Company, United States. ) 


Improvements connected with trolley wires for electric 
trams and the like. Alfred Ernest Le Rossignol, 24, 
Southampton-huildings, Chancery-lane, London. 

Improvements in regulaters for aro light systems. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (General Incandescent Arc Light Company, 
United States.) (Complete specification. ) 

Improved method of and means for reflecting electric 
light especially suitable for shop-window illumina- 
tion; applicable also for other uses. The Alliance 
Electrical Company, Limited, and William Gillham, 165, 
Queen Victoria-street, London. 

Improvements in or relating te alternate-current 
traction systems. William Morris Mordey and Arnold 
Greaves Hansard, 45, Lincoln’s-inn-fields, London. 

A new and improved aro lamp. Peter Heinrich Felix 
Spies and Clive Bennett Tutt, 6, Lord-street, Liverpool. 

Improvements in eleetric motors, the invention being 
applicable te electric fans. Albert Bernard Holson, 
Church-street, South Lambeth, London. (Date applied for 
under Patents Act, 1901, Nov. 4, 1901, being date of 
application in United States.) (Complete specification. ) 

Improvements in dynamo-electric machinery. Malcolm 


MacLaren, Westingheuse-building, Norfolk-street, Strand, 
London. 


for 
Edgar Alfred Carolan, 
(the General Electric Company, 


electric cars. 


24148. 


24149. 


24325. 


24328. 


24330. 


24381. 


24340 


24361. 


24367. 


24874. 


24383. 


24410. 


24429. 


24455. 


24457. 


24450. 


24462. 


24478. 


24498, 
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Improvements connected with electric fuses. William 
Po. Esson, Norfolk House, Norfolk-street, Strand, 
ndon. 


Improvements connected with electric fuses. William 
Beedie Esson, Norfolk House, Norfolk-street, Strand, 
London. 

Nov. 5. 


Improved system of electric traction. Joseph Galloway, 
62, St. Vincent-street, Glasgow. 


. Improvements in and connected with the trolley 


collectors, trolley poles, and trolley stands employed 
in overhead systems of electrical traction. William 
Ellison Rowlands, 10, St. George's-crescent, Liverpool. 

Improvements in switch lampholders for incandescent 
electric lamps and the like. John Hewett, 5, Budge- 
row, London. 


. Improvements in brush-holders for dynamo-electric 


Edgar Alfred Carolan, 83, Cannon-street, 
(The General Electric Company, ‘United States. j 


machines. 
London. 


. Improvements in connections for electric conducting 


wires. William Peto and Thomas Oliver Kent, 65, 


Chancery-lane, London. 

Improvements in heating by means of electricity. 
Israel Jegor Bronn, 4, South-strect, Finsbury, London. 

Process for obtaining metallic sulphides in electric 
furnaces. Israel Jegor Bronn, 4, South-street, Finsbury, 
London. 

Improvements in telephone systems. Alfred Ekström, 
4, South-street, Finsbury, London. (Complete specification. ) 


. Improvements relating to electric switches. Carl 


Bennett Auel and Matthew Adam McLean, Westinghouse- 
building, Norfolk-street, Strand, London. 

Improvements in or relating to trolleys for electric 
railways with overhead conductors. Eugene Limauge, 
111, Hatton-garden, London. (Complete specification.) 

Nov 6 

Improved apparatus for testing the efficiency of 
electric lamps. Reginald Page Wilson and George 
Gatton Melhuish Hardingham, Clun House, Surrey-street, 
Strand, London. 


Improvements in electric incandescent lamps. Frank 
Eustace Wilkins Bowen, 6, Bream’s-buildings, Chancery- 


lane, London. 

Improvoments in apparatus for the generation and 
application of electric currents for electrolysis. 
Francis Edward Elmore, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

5 relating to electrolytic cells. Philippe 

iste Guye, Birkbeck Bank- chambers, Southampton- 
buildings, Chancery-lane, London. 

Improvements in and relating to electric heating 
apparatus. Martin Petersen, 322, High Holborn, London. 
(Complete specification. ) 

Improvements in and connected with electricity 
meters Ernest Schattner, 55, Chancery-lane. London. 

Improvements in and relating to condensers. 
Sebastian Ziani de Ferranti, 18, Southampton-buildings, 
Chancery-lane, London. 

Nov. 7. 

Improvements in and relating to  electromotors. 
John Maclean and Hope Lyle Galloway, 96, Buchanan- 
street, Glasgow. 

An improved device for use in connection with 
electrical contacts. Malcolm Sutherland and Elias 
Marcuson, 61, Chandos-strect, London. 

Improvements in and connected with electrically- 
energised pendulum clocks. George Daniel Granger, 
1 and 4, Mitre-court-chambers, Fleet-street, London. 

Improvements in insulated electrical conductors. 
John Pitman Hooper, 24, Southampton - buildings, 
Chancery-lane, London. 

Improvements in controlling devices for electric 
поба applicable to the motors of elevators and 
the ‘like.  Wavgood and Otis, Limited, 55, Chancery- 

(Otis Elevator Company, Incorporated, 

Ооа States.) (Complete specification. ) 

rovements in current collectors for trackless 

ectrical cars with overhead conductor. Herbert 

ohn Haddon, 18, Buckinghain-street, Strand, London. 
(Br. Wiesengrund, Germany.) 

Autematio electrical cut-ont. David Robertson Bruce, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane; London. (Complete specification.) 

Improved manufacture of cores for arc lamp electrodes. 
Charles Denton Abel, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Gebrüder 
Siemens und Co., Germany.) 

Nov. 8. 

ЕЕРЕЕ central exchange telephone systems. Bertil 
Brander, 7, Hillaries-road, Gravelly-hill, Birmingham. 

An improvement in the construction of pendant, 
bracket, and standard fittings and globes for gas 
and electric lighting. Thomas Ford and Frank Ford, 
Vietoria Works, Emily-street, Highgate, Birmingham. 


| 


b 


24511. 


24517. 


24531. 


24538. 
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The guard for an electric tramcar. Thomas W. Wilson, 
90, James-street, Devonport, Devon. 

А new and original method of constructing electrical 
heating and cooking apparatus and resistances for 
general electrical work Max Hankin, 15, Copthall- 
avenue, London. 

A new or improved “detector” or appliance for use 
in testing for electric currents. Charles Oliver, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. 

Improvements in prepayment electricity meters. 
Frederick John Beaumont, 173, Fleet-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


15536. 
22031. 
22034. 
22035. 
22642. 


23773. 
24011. 


24149. 


24633. 


24666. 


24937. 
25426. 
26600. 


452. 


4999. 


16843. 
17178. 


11994. 


17995. 


17997. 
17998. 


19522. 


ә 


ede 


To be published Nov. 


+ 1901. 

Apparatus for the reinforcing and standardising of 
fllaments of glow lamps. Fanta. 

System for obtaining variable speeds in direct-current 
electric motors. British Thomson-Houston Company, 
Limited. (Essberger.) 

Regulating rotary electric converters. Hobart. 

Damping devices for rotary electric converters. 
Hobart. | 

Electric air compressors. British Thomson-Houston 
Company, Limited. (Batchelder.) 

Drums for holding electric cables. Sutcliffe. 

Electrical apparatus, including telephone 
apparatus. Justice. (Barton.) 

Cam gears for quick-return movements especially 
applicable to electric igniters for explosion engines. 
O’Gorman. 

Apparatus for use in driving dynamos on railway 
and other vehicles. Beaumont and Hill. 

Dynamo-electrie generators for igniting the charges in 
gas and oil engines and for other purposes Reid 
and Shepherd. 

Polyphase alternating-current 
Langdon- Davies and Soames. 

Controlliug of electric circuits. De Ferranti. 

Telegraphic and telephonic systems. Maiche (Date 
applied for under International Convention, July 19, 
1901.) 

Electric light brackets or pendants. 
Wallwork. 


and like 


induction motors. 


Wallwork and 


1902. 

Electrical ignition apparatus for internal-eombustion 
engines. Abel. (Soc. Anon. des Anciens Etablissements 
Panhard et Levassor.) 

Electric igniting plugs for internal-combustion euginos. 
Hadfield. 

Clocks, particularly electric clocks. Butcher. 

Electrical station indicators for use in connection 
with railway trains. Losädi. 

Electric interrupters. Nilson. (Date applied for under 
International Convention, May 1, 1902.) 

Driving mechanism for electric road vehicles. Nilson. 
es applied for under International Convention, May 14, 
1 : 

Controllers for electric motors. Nilson. (Date applied 
for under International Convention, May 15, 1902.) | 

Electro-gasoline vehicles. Nilson. (Date applied for 
under International Convention, May 15, 1902.) 

Electric heating stoves. Veritys, Limited, and Ebbutt. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. EU Last price. 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 00 1 4-2 
Aron Electricity Meter, 005 Cum. Pref. Shares, 1- 125,000 L i 
Ordinary, 1-125, ooõͥpu 1 . 1/16-5/16 
British Insula "Wire, Ord, Г? оо ОРИОНА ИТТИК 5 74-8 
6 per cent. Cum. Pre 1-40, bagasse ma dA ces 5 6 
5 per cent. Mortgage оба FFF 100 105-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 6 
4 per cent. Mortgage Debenture Stock .......... A .. 102-1 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. а * 1-1 
— Non. Cum., 6 per cent. Pref. .................... 2 4% 1-1 
41 per cent. lst Debenture Stoch 100 .. 100-1 
т cent. 2nd Debenture Stock ................ 100 93.98 
5 able, Debentureee ss. · 100 109-113 
Gs innos base RE ans ЗЭ 5. 15-16 
5 per cent. Pref, ................................ 5 53-64 
Crompton and Co . 3. -2ł 
5 per cent. Debentures .......................... 100 .. 101-106 mc 
Edison and Swan United, A" Shares, 1-99,261 .......... 5 
' A" Shares, 01-017,129. ........ 5 1j- 
5 per cent. Debenture ns 100 7 
4 per cent. Deb. Stock, Red. .................... 100 .. 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2... 132 
7 per cent. Cumulative Prei. 2 v 98.100 
4 per cent. Perp. 1st Mort. Deb. .100 .. 1 
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| Name. оар» Last price. Name. M Last price. 
General Eleotric Company (1900), 5 per cent. Cum. Pref... 10 .. 101 
VCC 100 . 991 Electric Lighting and Supply.— £ £ 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .« 164-174 Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. 43 
44 per cent. Preference.......................... 5 .. 5 11 44 per cent. Deb. Stk. Certa., and Conv..... 100 .. 106-109 
4 рег cent. Debentures «етее в» 2 ве то оа эз 100 oe 109-1 5 Bournemo and Poole О. inary ы I 10 ale 124- 5 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 100105 44 рег cent. Oum. Pref........................... 10 10-11 
4 per cent. Debentures .......................... 100 .. 100-1 D nture Stock, Кей,.......................... 100 .. 103-106 
es Th $., Limited, Ordinary rr" 10 PE 1 -154 Brompton and Kensington, Ordinary FN Ns AeA he alg АА 5 vs 104-103 
legraph Cohstruction and Maintenance ................ 12 .. 37-40 7 per cent. Preference ...................... "nu 5 .. 1041-102 
5 рег cent. Bonds ........................ PP" 100 . • 102-105 басп К чи ly Gorp., Ordinary, Nos. 1-20,000. "en р eo iS 
Jos. 20,001-50,000 ............................. ^ SS 
Electric Tramways.— Cambridge Electric Supply Company, Ltd., £10 Ord. 8 .. 194 
Auglo-Argentine, 1-260,007 ............ ................. 5 .. 444 i » » £10 Ord. .... 6 .. 103 
ermapent 6 per cent. Debenture Stock, 1888.... 100 .. 127-1 Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 107.110 
Blackpool and Fleetwood Tfamroad...................... 10 .. 124-134 Charing Cross and Зїгапа................................ 5 XX 9-94 
BrisDahe Tramway Invest., Lim., Ord., 1-75,000 .......... Өг. us 34-4 Nos. 50,001-70,000 .............................. бул 8-9 
5 рег cent. Cum. Pref., Nos. 1-75,000 5 8 -5 44 рег cent. Cum. Pref. ........................ 5: а 54-53 
44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 105-106 * City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 dw, 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 .. 7-14 4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 .. 105-1 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 .. 94-93 Chelsea Electricity Supply ...,.......................... 5 us 54-6 
per cent. lst Mt. Debs. Ni O8. 1-5,250 of £40each 40 .. 101-105р.с 44 per cent. Debentures ........................ 100 .. 109-112 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 .. 122-151 City of London, Огдіпагу................................ 10 .. 10-11 
6 per cent. Cm. Pf., 30,001-60,000 ........7....... 10 .. 124-123 6 per cent. Cumulative Prei 10 .. 134-144 
5 per cent. Perpetual Debenture Stock .......... 100 .. 124-127 5 per cent. Debenture Stock ES 100 .. 125-128 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5- A4 11i 44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 104-107 
“ A" per cent. Cm. Pf., 1-40, 00o· .............. 5 County of London and Brush Provincial, Ordinary........ 10 .. 84 
* B" 6 percent. Cm. Pf., 1-27,500 .............. 5 .. 5 6 per cent. Cum. Pref. .......................... 10 .. 1141 
5 per cent. Deb. Stock, Red. .................... 100 .. 1051 44 per cent. Debentures Prov. Certs. All Rd. 100 .. 109-11 
Prov. Cert., all pald ............................ 100 .. 98-101 Edmundasons' Electricity Corporation, Ordinary, 1-17, 00 5 
Cape Electric Tramways, Nos. 1-400,000 .................. 1 .. 2-2 6 per cent. Cum. Pref. .......................... Б .. б 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 43-51 44 per cent. First Mort. Deb..................... 100 .. 107-110 
Colombo Electric Tramways and Lighting, 5 per cent. 1st Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 51-4 
Mortgage Debenture Stock, Red. .................... 100 .. 100-102 9 per cent. Debenture Stock, Red. .............. 100 .. 99-1 
4 per cent. lat Hor ыс Debentures ............ 100 .. 100-105 Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 .. 6 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 13-14 44 per cent. First Deb. Stock, Red. .............. 100 .. 102. 
r cent. Cum. Pref. .......................... 10 11-12 Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 5 74-84 
— Debentures .................................... 100 .. 96-99 Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21, 000 5 10-11 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 12-15 4 per cent. Debenture Stock, Red. .............. .. 101-104 
6 per cent. Pref., Nos. within 1-60,000 ' .......... 10 . 14415 Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 
34 per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 95-98 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
Imperial Tramways, Огйїпагу............................ all .. 22-224 London Electric, Ordinary .............................. 5 .. 13-21 
6 per cent. Cum. Pref. .......................... al .. 144-154 6 per cent. Fr...... 5 . 43-54 
44 per cent. Deb. Stock ........................ 100 .. 112114 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 96-99 
Isle of Thanet Electric Tram кав and Lighting, 5 per cent. Metropolitan, Ordinary .................................. 10 .. 154164 
Cum. Préf., Nos. 30,001-60,000 ........................ 5 c 44-43 —41; per cent. First Mortgage Debenture Stock .... 100 .. 110-115 
4 per cent. Debenture Stock . 100 .. 95-99 34 per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
Kidderminster and District Lighting and Traction, Pref... 5 354-9 Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. 9-94 
London United Trys. (1901),5 per cent. Cum. Pref. ) Within {10 .. 114-12 , . EVE E DONE 4 .. 64 
" T T ; 1-82,500 10 .. 114-12 Notting Hill Electric Lighting. 10 .. 141 
4 per cent. Ist Mt. Db. Steck, Red 00 .. 106-108 4 per cent. Firat Mort. Debs., Nos, 1-500 (Reg.) . 100 . 101-104 
, » v. Ort... 100 105-107 Mer 8 l .. — 
New General traction, Ordinary ........................ o is 2-3 £5 Sharós ᷣͤ—0GͥA!b. ⁵ĩV.. x ĩͤW er uud vim 5 .. — 
6 per cent. Cum. Pref. ..................... Toe 10 3.4 £44 Shares, New .............................. 44 .. — 
5 per cent. Mortgage Debentures, 1-1, 713 (Regd.) 10 395-98 Oxford Electric, Ordinary, 1-96 and 407-10, 5 100 5 .. 5-6 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104-103 per cent. Debenture Stock .................... 10 .. 99-102 
5 рег cent. Cum. Pref. .......................... 10. 114-12 River Plate Electric Light and Traction, Deb............. 100 .. 70-75 
Perth Elec. Tramways (А 5 рег cent. 1 Mort. Deb. Stk. 100 .. 101-1 Royal Electrica] Company of Montreal, 44 per cent. First 
Potteries Electric Traction, Ordi 26,667-40,000 ...... 10 -3, Shares Mortgage Debentures ........................ 100 .. 101-103 
5 per cent. Cum. Pref., 1-20,000°................ 10 .. 10-11 Smithfield Markets Electric Supply, Ltd., Ord., 1-12, 000 5 d 
44 per cent. Debenture Stoc... . 100 .. 108-111 г cent. Debenture Stock .................... 100 .. - 
South Lancashire Electric Traction and Power Company— South London, Ordinary ................................ 5 . 233 
000 Өгайагу .............................. l.. 1 St. James’s and Pall Mall, Ordinary, 101-20,080 .......... 5 . 14-1 
12 6 per cent. Preference .................. 166. 15/6 7 per cent. РтеЇ................................. 5 вэр 
Esser is „„ a aea 122% 34 per cent. Deb............. . — —— 100 .. -101 
ы = £500,000 44 per cent. Debenture Stock .......... 80 p. e. 80pc Urban Еж Supply Co. Я Ordinary, о n х Юя 514. 
er cent. Cumula eference, 50, 001-80, $ 
Electrice Railways.— Westminster, Ordinary ........ VV 6 `. i 3 
Central London, Ordinar ng . 100 .. 106-109 ——— 5 per cent. Cum. Pref., 110,101-138,241 .......... 5 -6$ 
4 per cent. РгеЁ................................. 100 .. 106-109 
— а, s deferred ..... UC E 100 .. 106-109 
— — 4 p.c. Deb. Stock (Prov. Script Certa., fully paid). 100 .. 116-119 Telephones.— 
City and South London, Consolidated Ordinary .......... 100 .. 74-76 E 
— — per cent. Debenture Stock .................... 100 .. 115-118 National Telephone, Preferred .......... ............... 100 92-94 
pd per cent. Pref. Stock ...................... 100 . 128-151 ——— Deferred Stock ................................ 100 .. 57.59 
- y и 96 ...... РИТ 100 .. 126-129 ——— per cent. Cum. First Pref. .................... 10 .. 124-134 
— А 8 fr eios 100 .. 122-126 ——— per cent. Cum, Second Pref. .................. 10 .. 114124 
rpoo rhead r cent. Pref. .................... — .. 13-1 — — per cent. Non. Cum. Third Pref. .............. б... 44-5 
Me Ordinary. 1 // ше ( Rs pica Oe — .. Hi ——— 54 рег cent. Deb. Stock, Red. .................... 100 .. 90 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 4 per cent. Deb. Stock, Red. .. . ......... | 100 .. 101-105 
Waterloo apnd City, Ordinary ............. ры a is . 100 . 95-96 | Orfantal Telephone and Electric Пещ зяпу geek A il 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Returns for Increase or Accounts for past year. 
Line. week | decrease. ga dae разу у Cost 


per 
; . Receipts per CAT 
Ending 1902. ' 1901. | Week. | Current | 1901. 1900. | Ending Total | Passengers, Car miles Pas- | Саг Mile of mile. 


| year. receipts, carried. run. s' nger mile. | track. | 
. — d —ĩ8 f C a ¼— — ́&— —— — —̃—ꝓ˙é— 

Oct. 25 Eu fg NT + 5,787 191 171 May 31 | 31 $5 | 9,099,715 98 1305 EE 
herdeen Corporation TTT Oct. 2 , Р а ' , $ Ў ^ „ 
madre — Lys Nov. 8 5,052 4127 + 92 415,00 6 = = M n | 5 p iai M pd Жын 
Birkenhead Corporation E — — — -- 23) — Mar. 51 31,593 | 6,456,361 — 117 — 1,542 — 
Blackburn Corporation „ 7 %5 664 + 101 + 3,715 | 24  — — 2,004 758,557 — |1186; 1,08 | — 
Blackpool Corporation „ 6 wW 271 + 72 + 162 163 — Mar. 31 41,818 | 5,809,190 753,553 (173 |1352 | 2538 | — 
Blackpool-Fleetwood Tramways „, 8 205 184 + 21 — 160 — Dec. 31: 31,391 | 1,902,692 559.827 396 1320 1,900 | 725 
N milan „ 9 1572. 1,342 + 229 + 3,629 — ! 77,274 . 15,828,933 , 1,705,580 1.17 |1086. 2420 | — 
Bradford Со 117 Oct. 26 | 3,208 1,090 22,118 +82,957 61 = Mar. 31' 70,213 i - 1,530,531 == 1100 1.150 | 7:57% 
| Tramways Compa Nov. 7 4,581 | 3,653 + 923 Ea 514 49 Dec. 31 210,112 | 36,714,906 , 5,462,039 |137 | 9-25; 1080 | 631 
Carlisle Tramways Compan} = : — — — — „ 31 8,675 | 2,010875 | 323,0444 105 | 646: — 4555 
т London Вапа | 8! 7122 | 6,975 + 147 410.2004, l2 12 „ 31 335,086 | 41,188,383  1,243,730a | 1-88 |64-29a! 27 34-89a. 
City and n London Railway „„ 9° 3,489 | 2,505 + 884 419,259 12 р „ 51 62,601а: 7,008,842a 1,234,730 |215 | — 570 — 
| E T and L. " „ 6 565 416 + 146 + 5,563 | 15 1569, = 23,921 | 5,714,325 | '855,332 |100 | 671, 159 | — 
baruta e wer ge Da MS UE Ee TO i} Ta 54| Marncb 104870 | 2,114,983 | 217,891 :119 1153, 1,398 | 1256 

8 i „ 8 18 170: 3 ae а. x „ 31 11864 | 2,905,823 270,533 10-979 10-53 
tur СОРОК. а б ? : 92 3375 E 10 + 62| 6% „ Dec 31 5,553 362,484 | 101,464 , 368 . 13-20 825 306 
| Lri А T ‚7 vl + | aA. | 
ublin 0. 1 ио ors „ 4% "Hé e в \ +2,005 | 46 4 » 51946255 45,813,734 | 6,610,000 |129 8:80! 5,350 | 5n 
undee City Tramway „ 5 768 625 |+ 143 „ 1° „а Мау 15 26,058 ! 6,393,412 | 446,350 098 140 1.10 — 
„ 8 12662 | 15,705 -1,037 13.72 101 95 „ 351 532,146 155,243,378 11,935,099 090 |1171: 5597 7-51 
Halifax Corpora Oct.22 1139 | Lose + lll + 2225 % 184, Mar. 31 54.9% , 15,175,924 | 1,063764 100 124 190 97 
mud Nov. 8 1,016 EU? + 212 40 Чо | Sept. 30 29,001), 4,645,215 ! 626,031 15 11˙14 00 | 11:29 
H | „ 9, 1721 | 1,579 4 WS + 2522, l9 94 „ 30 72,5318 17,264,013 1,647,028 100 10.54 3810 | 4-72 
Liver] Cor] „ lj WeM 9,166 + боо 45,175 | 33 78 Dec. 51 87,707 21,00% — 2,218,000 1-11 9.49 5,004 | 5 07 
Teen e | n „ L5 | LEO + T6 . 82) D 19| June 30 69152 8,426,761  787,010a 197 2V07a 4,450 15944 
N ү | EE ~ ES EE Ба b m == “е s pem ! Sst 1 — | — — 
ere er JT S e qus %% 
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E Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. 


а Train mile. 
А Half-year’s figures. с Include rail and tram. а Total receipts. e Electric traction only. сив 


J Including one section of horse taaction, 
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THE DESIGN OF CONTINUOUS-CURRENT 
DYNAMOS.* 
BY HENRY A. MAVOR, CHAIRMAN, - 


Following up the paper on this subject read by the 
resent author at the International Engineering Conference, 

lasgow, 1901, there are some points to which he proposes 
to give further elucidation. As-in the case of the former 
paper, it is not proposed to enunciate any new theories, or 
to discuss the bases of dyramo design. The present 
investigation has to do rather with the пон to 
practical design of the results of the calculations and 
experiments of others. The generally accepted constants 
and formule may be by this means subject to such 
criticism as to lead to modification of generally accepted 
views, and therefore such an investigation is not without 
its uses. 

Referring back to the congress paper, the author there 
suggested that the essential part of the dynamo is the 
region oceupied by the armature conductors in the mag- 
netic field, and suggested the name “active belt" for this 
region, which is bounded by the peripheral surface of the 
armature, the surface of the core at the bottom of the 
slots, and the ends of the core. He pointed out that an 
examination of the dynamo in terms of the energy gene- 
rated in this active belt shows that machines of widely 
varying size, output, and speed give a remarkably constant 
value in watts generated per cubic centimetre of active 
belt at unit velocity in unit field. 

In an interesting paper read before the British Associa- 
tion in Belfast this year by Prof. Silvanus Thompson, the 
professor gives the results of calculations on a large number 
of machines considered from this point of view, and con- 
firms the value given in the congress paper referred to. 
This value is often exceeded, but the statement originally 
made that five ergs per second per cubic centimotre at unit 
velocity in unit field may be counted upon as a safe load is 
fully confirmed. The application of this method of study 
to machines of smaller sizes has shown that this value must 
be subjected to considerable modification, the reason being 
that in the smaller machines the losses on the armature 
are relatively more important than in the larger sizes. 
On machines of 24in. diameter and upwards it appears 
that the output may safely be given in watts per revolu- 
tion—that is to say, that a given carcase will give an 
output directly, or nearly directly, proportional to the 
speed of rotation of the armature. In modern designs of 
large machines it is not difficult to determine this output, 
both with regard to the commutating conditions and to 
the temperature of the armature. 

The design of the smaller machines, for which the market 
is very rapidly increasing, is not less worthy of close 
attention, and it would appear, judging from the machines 
now on the market, that this part of the subject has not 
yet received the attention which it deserves. A very 
interesting series of articles at present appearing in the 
journal Traction and Transmission, by Mr. Henry M Hobart, 
is dealing somewhat fully with ihis subject, and should be 
read by all interested in dynamo design. In this connec- 
tion it is interesting to note as a forecast of the probable 
development in this country, that in America the year’s 
census of work, according to the American Electrical World, 
is 9,182 continuous-current machines of 428,601 h.p., giving 
an average of only 55 kw. per machine for the year 1900. 

Confining, as before, our attention to the armature, the 
points requiring consideration in the design of the machine 


* Paper read before the Glasgow Local Section of the Institution of 
Electrical Engineers. 


arise primarily from the commutating conditions, and 
from the limit of temperature rise im The com- 
mutating conditions on small machines can be fairly safely 
dealt with on the lines indicated in the congress paper, and 
it will be found that this párt of the question is much more 
easily solved than the other. The temperature rise in the 
armature is taken to be due to the following expenditures 
of energy on the material of the armature: e hysteresis 
in the core; (2) eddy currents in the core; (3) hysteresis 
in the teeth ; (4) eddy currents in the teeth; (5) eddy 
eurrents in the winding; (6) C? R losses in the winding. 
These are all losses which may be expressed in watts, to 
be deducted from the effective watts of the machine. 

The subject of hysteresis and eddy currents has been 
discussed with great fulness in various treatises on 
magnetism and on dynamo design, and it is not proposed 
here to enter into any discussion on these subjects, but to 
assume relations between those losses and the induction, 
periodicity, and weight. It is quite certain that the con- 
stants deduced from the study of these phenomena in the 
past must be subjected to some considerable modification, 
and the story is not yet told of all that takes place іп а 
piece of iron under changing magnetisation, and in а copper 
conductor in a changing magnetic field, but the constants 
now in general use have proved sufficiently near the truth 
to warrant their being used for our present purpose, and 
we may, therefore, follow to a logical conclusion the assump- 
tions involved in those constants, reserving to ourselves the 
right to retrace our steps and amend our constants when 
they prove inconsistent with the results of experience. We 
are just as much warranted in doing this as we are in 
accepting the tests of tensile strength of steel and cast iron, 
and to all appearance the electrical data are even more 
reliable than the physical data to which we have referred. 

It is customary to treat hysteresis and eddy currents in 
the core and hysteresis inthe teeth as being proportional to 
the periodicity, or the rate of change of magnetisation in 
that core, that is to say, to the speed. Eddy currents in the 
teeth are usually taken to be proportional to the square of 
the speed. The eddy currents in the winding are usually 
assumed to be negligible in machines in which the winding 
is embedded in slots and tunnels, and to be also of com- 
paratively small importance on smooth-cored machines 
where the conductors are well laminated. These losses 
appear as heat, producing a rise of temperature in the 
armature. The cooling effect of the circulating air round 
the moving armature tends to dissipate the heat, and a 
point is found when the heat production in the armature is 
balanced by the radiation from it, and the temperature 
beeomes approximately constant. It is customary to specify 
this constant temperature at something between 70deg. and 
90deg. F. above the temperature of the surrounding air. 
On small machines this is an exceedingly uncertain 
standard, because it is difficult to ascertain what is the 
temperature of the armature. It is difficult even to ascer- 
tain what is the temperature of the surrounding air. There 
is a further difficulty that a very insignificant variation iu 
the condition or distribution of the material in a small 
machine very materially modifies the temperature rise. Аз, 
however, no more satisfactory standard of comparison has 
been generally adopted, we shall also assume for the 
purpose of the argument that it is practicable to forecast 
the temperature rise of the machine, and to measure it 
when it occurs. For practical purposes, speaking generally, 
there is no very great difficulty in doing so. The excep- 
tions which frequently arise are usually due to ascertainable 
abnormalities. Assuming for the present that the proper 
constants have been ascertained for determining each of 
the losses, we may symbolise them by 
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Al n = hysteresis and eddies in the core in watts. 
A,n = hysteresis in the teeth in watts. 

A, л? = eddies in the teeth in watts. 
Aq = Watts lost in the winding. 


The radiation of heat from the armature is taken as pro- 


tional to the square root of the speed. The constants are 


determined for any given rise of „„ experiment. 
The expression for the total lost watts radiated by the 
armature takes the form 


A, In, 
and the copper loss is ascertained by deducting the iron 
losses from the value A, Vn. 


Thus А, In — An- Ann - Арт = Aun 


That the text of the paper be not unduly defaced by 
formule, they are relegated to an appendix which gives 
constants and formule: (1) for the determination of core 
and tooth losses; (2) radiation from the surface of the 
core ; (3) the watts generated by the machine, its output, 
and efficiency. 

The total watts generated in the winding of а dynamo, 
or absorbed in the winding of a motor armature, are directly 
proportional to the square root of the watts lost in the 
winding, the square root of total cross-sectional area of the 
copper, the volume of the core, the induction in the air-space, 
and to the rate of revolution and inversely proportional to 
the square root of the length of each turn of the winding. 


Thus W= Vv Aun / „e B L Be 10 xw nem 
у 2 L * v 
(See Appendix III.) 

This formula for total watts symbolises the fact that the 
total output of the armature varies as the square root of 
the loss in the winding and directly as the speed. Now, 
if the loss in the winding be relatively small, the output 
will, for practical purposes, vary directly with the speed. 
This is the case in large machines. In small armatures, on 
the other hand, the winding loss is relatively large, and it is 
worth while to look for the conditions which give maximum 


output This can with a little labour be done for any 
machine by a simple graphic method. 

Plotting the values of In, n, and 12, multiplied by the 
relative constants, to scale we get a diagram for any 
armature giving the value of A,,,, (Fig. 1). 


Feo. 1. 


Again plotting values of W and n, we get the diagram 
shown in Fig. 2. 


«AL WATTS 
Fio. 2. 


The form of this curve is interesting. It shows 
that there is for every machine a maximum possible out- 
put for a given riso of temperature, and that this maximum 
is at а definite speed of rotation. "The position of this 
curve and of its maximum may be varied by several means. 


г For low speed the total watts and the efficiency are greater 


with а deep slot and high induetions. For high speed the 
total watts and the efficiency are greater with a shallow 
slot and low inductions. The ratio between the iron and 
the copper can be adjusted to suit the conditions of work 
to which the motor is likely to be subjected. -If, for 
example, it has to run constantly with a varying load on 
outside supply paid for by meter, it is evident that the 
iron losses should be kept low and the copper losses high, 
whereas if the machine is to run at full load it should be 
designed to give the output under the most favourable 
conditions of combined iron and copper losses. Attention 
to this point resnlts in а very considerable saving in cost 
of working. А reference to the formule in the appendix 
will show how the values of these losses have been deter- 
mined. The losses in the core are seen to depend upon its 
weight, the core induction, and the periodieity of magnetie 
reversal (see Appendix I.). 

It is convenient to find expressions deriving the core 
induction from the induction in the air-s , and this is 
contained in a formula given in Appendix I.) А high 
value of the induction keeps down the quantity of material 
in the active belt, the number of turns of wire required, 
and the reactance voltage. On the other hand, the 
induetion in the air-space is limited by the necessity for 
mechanical clearance and by the size of the carcase. The 
author has not gone. into the investigation of the highest 
permissible value of the induction in the air-space. This 
maximum will be found to depend with any given form of 
magnet on the relation between the length of the path 
through the magnet and the space available for wire. It 
is now almost universal to demand a fixed brush position 
for all loads, and therefore it is of the highest importance 
that the values of the induction in the air-space and teeth 
should be kept as high as practicable. 

The range of speed variation by shunt regulation 
depends on the reduction of the field strength, so that it 
is advantageous on this ground also to have the initial 
strength as high as possible. It will be seen tbat the value 
of the core loss is not susceptible of any very great varia- 
tion, that a reduction in the quantity of material with 
consequent increase in the induction does not materially 
affect the loss in the core. We therefore turn to A,, and 
Ali as the quantities susceptible of the most effective 
change. A,, and A,,, are seen to depend upon the weight 
of the teeth. Here again it is convenient to derive this 
weight directly from the slot depth, and a formula has 
been arranged and given in Appendix I.) deriving the 
dimensions of tooth and slot from the slot depth, the 
induction in the air-space, and the maximum induction in 
the teeth. The factor which is susceptible of the most 
effective variation is the slot depth, and diagrams showing 
the effect of the variation of the slot depth take the form 
shown in Fig. 3, which is worked out for a machine of 
10in. diameter. 

The value of the induction in the teeth, though 
susceptible of considerable variation, cannot be reduced 
so as to materially affect the result. Considerations of 
commutation called for a high value of the tooth induction, 
as well as of the induction in the air-space, so as to provide 
a “stiff” field and to throttle or minimise cross induction 
and consequent shifting of the diameter of commutation 
with change of load. The limit to the tooth induction 
appears to be fixed by the risk of the leakage field into 
the slot, causing eddy currents in the conductor. The 
values of the induction in the air-space which appear to be 
adopted in current practice, aud as indicated in the paper 
by Prof. Silvanus Thompson already referred to, appear to 
be not very far from the value chosen in the congress 
paper—viz., about 6,000 to 8,500 lines ре: centimetre. 
The value of the tooth induction commonly adopted. is a 
maximum of 20,000 to 22,000 lines per centimetre. Speak- 
ing generally, the changes which can be made have the 
following effect: 

Increase of core induction, slot depth, air-space induc- 
tion, and tooth induction all have the same effect upon the 
output curve of the machine as increase in speed, and 
increase in slot depth produces by far the most conspicuous 
change. The iron losses decreasing with decrease in slot 
depth, a point is reached when the slot becomes too shallow 


— — 


I 
to hold the wire, and a limit is reached in this direction. 


If the wire be outside the slot, the risk of eddy-current 
loss must be taken into account. 


Turning now to the value A, In. The radiation factor 
is susceptible of some variation. The demand for enclosed 
motors—which we may say in passing does not seem 
to have any good theoretical justification, but like so 
many demands which have become common, and which 
have been accepted by the designers of machines without 
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sufficient consideration or resistance to outside influence, 
appears to be entirely injurious — this requirement of | 
enclosure of the motor, which prevents cireulation of 
air, and thus prevents the armature from getting 
rid of its heat to the moving air, restricts the output 
of the machine quite unnecessarily. Under certain circum- 
stances it is necessary to protect the motor from moisture, 
but the most injurious kind of dust which can lodge on an 
armature is the dust from the commutator and brushes. 


ic occi. nagd. 
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Turning now to the question of efficiency, this may be 

e considered from the points of view of use of material 
and of conversion of energy. Taking the use of material 
first: if we insert the value now given for W, the total 
watts of the machine in the value of K (see Appendix III.), 
we get: 


К = ergs per second per cubic centimetre per second x 10 
_ VA Q8, x 107 
m ds x A/ 21 +0 74, 


which brings out very clearly the importance of the cross- 
sectional area of the copper on the machine. QS, is this 
factor. The energy per cubic centimetre of the active belt 
is proportional to the square root of this value, and inversely 
proportional to the square root of the length of each turn 
and to the depth of the slot. 

The author has for some time been using the method of 
consideration first published, so far as he is aware, by Mr. 
Henry M. Hobart in his paper in Traction and Transmission © 
in October, 1902, in which he lays great stress upon the 
importance of a high value for the cross-sectional area of 
copper in the active belt (S,). While admitting to the 
full the truth of Mr. Hobart’s remarks on this point, it must 
not be forgotten that the insulation of armature conductors 
has to be considered as a question of mechanical clearance 
and protection as well as of specific insulation, so that it is 
conceivable that a high value of Q would result in greater 
risk of breakdown from the armature conductors coming 
into contact with one another in handling. This is a point - 
which can only be settled by experience, and the argumenta 
used in favour of multiple coverings on cables apply with 
still greater force to armatures—i.*., that a covering in 
many layers of a lower specific insulation is better than a 
covering of one layer of higher specific insulation. This 


accounts for the practice of covering armature conductors 
with several layers of tape, and, in addition, insulating the 
slot itself by means of paper, or binding paper to the con- 
ductors themselves. 


The use of a comparatively thick 


Fic. 4. 


А good hard commutator and high quality of carbon brush 
E very little dust, but a certain amount of wear on the 
carbon brush is unavoidable, and the carbon dust is a con- 
ductor, whereas most of the dust floating in the atmosphere 
consists of oxides, silicates, and other non-conducting matter. 
Artificial methods of ventilating the motor shell are pos- 
sible, and in cases where the motor must be protected from 
damp may be found useful, but the best way of procuring 
а circulation of air is, where it is possible, to expose the 
motor freely to the atmosphere. Ventilation of the cores 
of small machines is ап expensive, and on very small 
machines an impractieable, expedient. 


layer of paper is much more effective and safer than of a 
thinner layer of mica, which, though of a much higher 
insulating property, is much more liable to mechanical 
damage. 

The efficiency of conversion of energy is the ratio 
between 


Total watts generated less watts lost 
in machine x W -Am 
Total watts generated plus watts W A, Jn - Amı 
lost in iron 


Here, again, the importance of keeping down the iron 
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loss is clearly brought out, and the following diagrams 
show the great importance of this factor in a small 
machine. 

Fig. 3 is to summarise the argument of this paper. It 
contains five curves, and has si fete to a machine the 
carcase of which is shown in longitudinal and in cross 
section in Fig.4. Fig. 3, Curve 1, represents the total 
watts generated in the armature, which is 25:4cm. in 
diameter, 10'16cm. long, with a slot depth of about 
2:58cm., and was run at a speed of 1,000 revolutions per 
minute, giving an output of 4,600 watts, with a temperature 
rise of about 70deg. F. above the temperature of the 
surrounding air. Curve No. 2 represents the total watts 
generated by a similar armature with a slot 1:6cm. deep, 
which was run at the same speed and gave 5 
the same output. Curves Nos. 1А and 24 represent the 
calculated outputs of two armatures, respectively with the 
same windings as 1 and 2, but with no slots—i.¢., smooth 
cores with different depths of winding. Curve No. 3 is 
the approximate envelope of all possible curves of output 
for this carcase. This curve may be slightly varied by 
variation in the inductions, but within practical limits it is 
not subject to much variation, and shows the maximum 
output obtainable from the carcase at all speeds. The 
magnet winding and air-space induction is the same in all 
the cases. 

A study of this diagram will throw considerable light on 
the problem of estimating the possible output from any 
carcase, and also upon the probable etfect of speed of rota- 
tion on the output of any given machine carcase. It will 
be evident that as the iron losses become less important, 
as they do in the larger sizes, the envelope will tend to 
become fuller in form, and as the speed of the larger sizes 
of machines is limited by the strength of the material, the 
rate of rotation is reduced, the upper part of the curve 
becomes of less importance, and the lower part of the curve 
approaches more and more nearly to the straight line, 
which is consistent with the experience that on the larger 
sizes the watts generated are nearly directly proportional 
to the speed of rotation. 


Symbols used in. Appendix, 


B, = induction in air-space in C.G.S. lines per centimetre. 
B. = induction in core, lines per square centimetre. 
3, = induction in teeth, in C.G.S. lines per centimetre. 
c = total current, in amperes. 
E = total E. M.F. of armature, in volts. 
(x = sections in commutator. 
d = diameter of core measured to the middle of the active 
belt, in centimetres. 
d, = internal diameter of core discs, in centimetres. 
d, = diameter of core to bottom of teeth, in centimetres. 
D = diameter of core over all, in centimetres. 
L =length of core, in centimetres. 
т = armature turns per section of commutator. 
n = revolution per second. 
р = paths through armature. 
P == number of poles in the machine. 
Q Copper area in slot 
| area of slot 
S = depth of slot in centimetres. 
S, = area in centimetres of one slot x number of slots. 


iron in core 
total cubic content of core | 
APPENDIX I.—Formulw and Constants for determining 
Core and Tooth Losses. 

Hysteresis and Eddies in the Core. 

A, n=weight of core discs x B. 16 x periodicity x 3°25 
x 107? in pounds. 

Weight of core discs = 0168 1 (C2 — (112) L. 


y  -ratio of 


Weight of one cubic centimetre of iron = '0168lb. 
= Barr Db 
І Ру ( = dj) 


Periodicity = = 


Hysteresis in Teeth. 
Ali п = weight of teeth x В, 1:6 x periodicity х 1:85 x 10-8. 
Eddies in Teeth. 


2 
Aq п = weight of teeth x B, ? х = x 3'84 x 10712, 


Weight of teeth is derived from— 
D? D -2 5\2? 
Belt volume = т () -«( ; ) rs OS 


Barr D 1 D B. 
В, улг B, y 
Width of ай т (D-2 s- 50) 

B: y 


Volume of slots — S, L Lr S (р — 2 s— ы 


Width of tooth at bottom = 


Volume of teet 


B. D B, D 

=}, Q D-S = D-28- " = @ 
e- Ge- K 
Weight of teeth =-0168 y L т х (s + Ba 2n 
В, (Л 


APPENDIX IL—Formule and Constants for determining 
Radiation from the surface of the Core only for a 
rise of 70deg. F. above an atmospheric temperature 
of 70deg. F. 


These constants are believed to be reasonably accurate, 
but they have to be carefully checked by actual results for 
various types of carcase. 

Partially enelosed armatures without ventilating space— 


A, In = watts radiated from core surface Е 
= тр L х 0075 x Jv Dn. 


Open machines, armatures with ventilating spaces— 
A, Jn = r DL x ‘0152 x Yr Dn. 

Open machines, armatures without ventilating spaces— 
A, Ju=7DLxO0lx Jr Dn. 

Totally enclosed machines— 
A, In = r DL x:0073 x Jr D п for 90deg. rise. 


Formula and Constants for determining Radiation from the 
whole surface of Core and End Winding for a rise 
of 70deg. F. above an atmospheric temperature of 
TOdeg F. 

Partially enclosed armatures without ventilating spaces— 

A, уп=тр (1. + х '00565 Jr D n. 

Open machines, armatures with ventilating spaces— 
| 21) 

Ar Vn = т D (L+ p ) x-01 Nr D x. 

Open machines, armatures without ventilating spaces— 
| 2D 

A, Мп = т D (1. + =) х 008 Vr Dn. 

Totally enclosed machines— 


— 2D 8 
А, Мп = т р (1. + 5 x 00565 Мт D п, for 90deg. 
rise. 


APPENDIX III.—Formule and Constants for Determining 
Winding Data. 


—— 


Length of end winding = dd 1+ - а 


„ ons turn complete = 2 L + 8 | 


Resistance of one turn 


g D744\2mG 
- (21, ) 2 m G y 2 X 10-5 
(2+ —g GCS. 
Copper area . Q S 
= = 2 f h = — s; 
S1 ares ; area of each conductor 2a 


— — —— ee 


ү resistance of copper at 130° F., taken at 2 x 107. 
eight of copper on armature 


= 95 (aL + 


* Avi = Watts lost in winding 


cM? D 7444 2mG 
={-)(2L + oT х 2 х 10 x mG 
(2) ( P Q S, 


‚ ©те Nn JQS, x 500 
© P VE |» "744 
2L + 
P 
x 7 DLX Ba * 10 * 2 * 


D 5 
0194. 
P 


and EC = G me 


„ BEC Ann х S, хт, B. 10 _ yy 


J 2L in 


K "NE. FEM z ZW ^ 9 S, х 107 
DLs *r dN Bar BM D, — Dora 
т@зх 2 І, + 


ELECTRICITY FROM REFUSE—THE CASE FOR 
THE MODERN DESTRUCTOR t 


BY W. FRANCIS GOODRICH. 


It has often been said that the destructor maker places 
too high a value on refuse as a fuel, and tbat with a view 
to leading innocent and trusting municipalities up to 
business, extravagant promises have been made concerning 
light from dust. Experience has shown exaetly how far 
and under what conditions the destructor may be relied 
upon as à power producer. Experience has also shown its 
weaknesses, and if we are to gain knowledge worth having 
we must be even more ready to detect weakness than to 
congratulate ourselves upon success, for we can only hope 
to approach perfection by the elimination of weakness. 

hy was the old low-temperature type of destructor of 
little use for power production, and why was it the cause 
of endless annoyance and litigation? Broadly speaking, 
for one. and the same reason— worked at a low rate of 
combustion limited by natural draught, low-temperature 
gases only came into contact with the boiler; 15 ycars 
since it is safe to say that the temperature of the gases 
entering the boiler never exceeds 800deg. F., frequently 
falling as low as 600deg. F. Now, in our best modern 
practice gases enter the boiler at a temperature of 
2,000deg. F., or even higher, and in а well-managed plant 
the minimum temperature can be kept at 1,600deg. F. 
Continuity of high temperature is the essential for securing 
steady steaming, and in designing a destructor combined 
with an electricity works this is the cardinal point to be 
borne in mind. 

At the Glasgow convention of the Municipal Electrical 
Association Mr. J. S. Highfield argued in favour of the 
system of erecting cells in pairs, so that one out 
of the two cells should always be in full work while 
its fellow is being charged and clinkered. This arrange- 
ment is an essential feature of the Beaman and Deas 
destructor, with which is also provided one combustion 
chamber common to both cells, where the gases must 
commingle before reaching the boiler. Why did Mr. High- 
field thus argue? We may assume that he had found by 
actual experience that this design, with the alternate 
system of working, conduced to easy maintenance of high 
temperature, and so steady steaming. In the ordinary 
arrangement of single cells, either in single row or back to 
back, one cell does not help its neighbour, excepting, of 
course, that the gases intermingle in the main flue. So 
far ав the cells themselves are concerned, there is isolation 


* Where the output is calculated from the radiation from core 


only, substitute 2 L + P 92 
winding only. 

+ Abstract of paper read before the Manchester Local Seetion of the 
Institution of Electrical Engineers. 


in value of Alin for watts lost in slot 
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of heat, and it may be assumed that there will be a differ- 
ence in temperature of fully 1,000deg. F. in a cell which is 
being clinkered and charged and its neighbour in full work. 
It is, therefore, difficult to ensure that continuity of high 
temperature which is necessary for steady steaming. The 
same may be said of the system of placing one boiler 
between two cells, for with the boiler between it will be 
obvious that the one cell cannot assist its fellow in the main- 
tenance of high temperature during clinkering and charging, 
and so you may have a cell in full work on one side of the 
boiler, while on the other side is a comparatively cool cell, 
which after being charged must while in a cool condition 
distil а large volume of green gases; this volume should 
obviously be caused to intermingle with a high-temperature 
volume to secure thorough eremation, but instead comes 
into immediate contact with the comparatively cool surface 
of the boiler plates or tubes. 

To approach as near as possible to this desired continuity 
of high temperature and to render it as easy as possible for 
such continuity to be secured, I am led to believe that we 
must not place so much reliance upon what may happen 
beyond? the furnace or cell that is, in the main flue or com- 
bustion chamber, as the case may be ; we must rather begin 
at the beginning, and so design the plant that there shall 
be a continuity of high temperature in the cell itself; if easy 
continuity of high temperature can be secured in the cell, 
then we need not trouble about what may happen after. 
To attain this object there must be no isolation of heat: a 
hot cell next to a cool one is not to be recommended ; to 
secure the object in viow there is a system which provides 
four cells in one cell if I may so put it. I refer to Meldrum's 
system of continuous grate with’ divided ashpits. As one- 


fourth only of the cell or grate is clinkered and charged at a 


time, three-fourths of the cell as a cell is always in full work. 
Thus when grate No. 1 is clinkered and charged, the gases 
as distilled must pass over and intermingle with the large 
high-temperature volume passing from grates Nos. 2, 3, 
and 4. When No. 2 is clinkered and charged it is in a 
zone of active fire, No. 1 grate is discharging its volume of 
high-temperature gases over the idle grate, the whole 
voluto of which must then pass over and commingle with 
the volume passing from grates Nos. 3 and 4. When 
No. 5 is clinkered and charged as with No. 2, it is also in 
а zone of active fire, having 50 square feet of active grate 
on its left and 25 square feet also on its right. en 
No. 4 is clinkered and charged it is true, as we are 
occasionally reminded, that it is next to the combustion 
chamber, but 75 square feet of active grate on its left dis- 
charge their high-temperature volume over the idle fourth; 
and it must not be forgotten, firstly, that the combustion 
chamber beyond is kept at a high temperature, because, as 
you will have seen, three-fourths of the cell is always 
in full work, and secondly—and this is à point of great 
importance—no large volume of green gases ever enter the 
combustion chamber, the refuse being fed in small quantities 
by shovel, and not by the ton or load. 

Feeding by shovel in small quantities into an active cell 
means rapid distillation and also rapid ignition ; the gases 
from such small charges of refuse being naturally small 
in volume, the temperature as a whole does not materially 
suffer. I think you will readily appreciate the striking 
difference between feeding refuse in small quantities into 
a hot and active cell and the system of dumping a heavy 
charge into a cool and idle cell. There can be no doubt 
that the regenerative system by which heated air is 
supplied for combustion is of material advantage in the 
maintenance of high temperature. Prof. Watkinson, of 
Glasgow, and other eminent authorities, have clearly shown 
how efficiency may be promoted with steam-boilers and 
coal, and it has been demonstrated again and again in 
burning refuse that the use of heated air not only tends 
toward giving а better fuel efficiency, but it has а most 
beneficial effect in the cell in promoting rapid ignition and 
easy continuity of high temperature. In rainy weather 
when refuse is brought in heavily charged with moisture, 
the use of heated air is an obvious advantage in а com- 
bined works especially, because in rainy weather with dull 
periods the big demand for light is often very exacting, 
and instead of decreased efficiency of the destructor, greater 
efficiency would be welcome, but while this is impossible, 
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yet no means should be wanted for preventing any 
material loss of efficiency. With Meldrum's patent 
regenerator the air is heated on an average to a tem- 
perature of 350deg. F., although, as will be observed in 
test D at Lancaster, an average of 478deg. F. was obtained. 
It is interesting to observe also that the use of the regene- 
rator does not prevent the inclusion of an economiser ; both 
can be installed, and both will give an excellent efficiency. 

It has been said that thorough cremation and really 
efficient power production are not compatible, and that 
they cannot take place coincidently ; extremists have told 
us that if due-attention is given to the primary purpose 
purpose of the destructor it will be of little service for 
power production. Seriously as this has been urged, and 
to the detriment of useful combination, it is an argument 
which will not stand. It is true that if the steam-boiler 
was placed in the very best position for heat absorption 
the destructor would be inefficient as a destructor, but it 
is equally true that the destructor which is most satis- 
factory as a destructor is the one which is so designed 
that the products of combustion are subjected to immediate 
high-temperature contact, and of sufficient duration to 
secure their perfect cremation. In this process a large 
volume of high-temperature gases is produced which pass 
to the boiler, and that continuity of high temperature, 
which is of the utmost value from a sanitary standpoint, 
is at the same time the justification of the destructor as a 
power producer. | : 

I have already referred to Mr. Highfield's admirable 
paper read at the Glasgow convention of the Municipal 
Electrical Association last year. In the main I am in 
agreement with Mr. Highfield. I should like to observe 
that, so far as I have been able to judge, quick-charging 
appliances and mechanical devices for the handling of 
refuse cannot be recommended. Mr. Highfield advocates 
* quick-charging appliances,” which I understand to mean 
apparatus having for its object the rapid charging of a 
quantity of refuse at each operation. That being so, then 
] must say that although such a device is exceedingly 
desirable from a sentimental and highly sanitary standpoint, 
it does not conduce to that easy maintenance of high-tem- 
perature working which we must aim at and ensure if the 
destructor is to fulfil either its primary or its secondary object. 
I have had many opportunities of watching what I believe 
to be the most expeditious charging device yet produced— 
an arrangement by which from 30cwt. to 45cwt. of refuse 
can be tipped in a few seconds direct from the van into the 
cell. Previous to tipping the van load into the cell the 
clinkering process has taken place. No device has yet 
been introduced for rapid clinkering ; it is an arduous job 
occupying, say, 15 minutes, after burning down a similarly 
heavy charge. During this time the cell isolated from its 
neighbour becomes comparatively cool directly the load 
is р falling аз it does into а compact mass, the 
levelling or spreading process begins, the cell still cooling, 
still inactive, and by the time all is ready for active treat- 
ment the cell is cool; it has been idle for from 20 to 25 
minutes. Look into the cell and you will observe an 
appreciable lack of temperature, such as is wanted, firstly, 
for thorough cremation and, secondly, for power production. 
In ordinary top or back feed systems the same principle 
applies, excepting that the labour of levelling is reduced 
by reason of the smaller charges, but whether the charge 
weighs 15ewt. or 40cwt. the fact remains that by reason 
of а large volume of green gases passing into the main 
flue or combustion chamber the temperature as a whole 
must be affected, and the steam pressure fluctuate accord- 
ingly. If you recognise refuse as a fuel, then you must 
be prepared to so charge or feed it that perfect cremation 
is ensured, and that easy continuity of high temperature 
is conduced to. We have often heard that the secret of 
properly burning coal is to fire “а little at a time and 
often." I submit that this is also the best way to burn 
refuse. No one would think of dumping one ton of coal 
on to а grate. On the other hand, we know full well that 
in the destructive distillation of coal it is best from every 
point of view to introduce the fuel regularly in small 
quantities, so that thorough ignition is secured and a high 
combustion temperature. 

There is another aspect of the charging question, and 


that is the economic aspect, upon which I need not dwell 
at any length, there being ample evidence that mechanical 
charging, generally speaking, adds from 30 to 50 per cent. 
on the cost of labour per ton destroyed over all systems 
where manual labour alone is employed. The average cost 
per ton of refuse burned for labour only at electricity 
works in the provinces is only a fraction over 1s. per ton, 
but if the London installations are also included, the 
average is inflated to 1s. 8d. per ton. Ап analysis of the 
comparative rates of wages paid in town and country 
shows that the extra cost is only to a slight extent due 
to the higher rate of wages paid, but that it may in 
the main be attributed te the elaborate mechanical devices 
installed with а view to saving labour, but which are in 
actual practice found to involve increased labour cost. 
There can be no question that in order to obtain the 
greatest possible advantage from a destructor in eombination 
with an electricity works, the electrical engineer should have 
supreme control. In saying this I do not disparage that 
excellent body of public officials—municipal engineers and 
surveyors. I think it was Prof. Kennedy who once said 
that the man who is responsible for running the engines 
should control the steam production. That remark puts 
the case concisely, and I think reasonably. | 
Out of а total number of 160 towns in Great Britaiu 
where destructors have been adopted up to the present 
time, no less than 45 towns have decided to combine the 
destruetor with the electricity works. When it is borne 
in mind that no less than 43 of these combined installa- 
tions have been decided upon during the past three years, 
it must be admitted that remarkable progress has been 
made. The actual destroying capacity of the destructors 
already adopted in combination with generating stations 


may be put at upwards of 1,400 tons of refuse daily. At 


the risk of wearying you with a few figures, I would observe 
that out of the 45 combined works in question no less than 
24 have adopted Meldrum destructors, 15 of these being 
of the Meldrum front or hand-feed type, one only of the 
top-feed type, and eight of the Beaman and Deas type, 
which patents are, of course, controlled by Messrs. Meldrum. 
It will be observed that the figures here given in each 
instance cover a period of not less than one month, and in 
the case of Darwen and Shorediteh a whole year. The 
installations at Darwen, Wrexham, and Shipley are of 
Meldrum’s hand-feed type, Accrington being one of the 
Horsfall Company’s more recent installations, Partick the 
latest combined plant erected by Messrs. Manlove, Alliott, 
and Co., Limited, and Shoreditch also erected by this 


company. 
Units generated 

Town. Period. per ton of 

| refuse destroyed. 
Partick ... ........ Aug., 1902 (one month) 20:1 
Accrington ...... Nov., 1901 "IN a 20 
Shipley ............ Jan., 1902 СТ 37˙4 
Wrexham ......... Nov., 1901 "NL LO 57°8 
Darwen............ One year  .... 5$ 
Shorediteh ...... One year e Ж) 


Мг. К. W. Smith Saville, the borough engineer of 
Darwen, has kindly given me permission to state that for 
the year ending March 51, 1901, the average evaporation 
per pound of refuse was 1'25lb., taken over a total quantity 
of 10,000 tons; further, that 2,940,000 gallons of water 
was evaporated with the coal-fired boilers at a fuel cost 
of £1,250, and that the destructor boilers gave a nel 
evaporation of 2,520,000 gallons, which quantity would 
have involved a further expenditure of £1,050 for coal 
had the refuse destructor not been combined. Mr. J. A. 
Priestley, of Nelson, made a number of careful and very 
exhaustive tests with the Meldrum destructor in that town, 
which plant is now combined with the electricity works. 
These figures are well worth careful study and comparison. 
A short extract from three tests is here given : 


(A) Ertract from Figures of Test made at Nelson, Dec. 20, 1900. 


Duration: of “...... арака PET mas 94 hours. 
Grate area of cells. 88 . 100 aq. ft 
Heating surface of boiler, one Lancashire type, Soft. 

ИРЕНЕН АРИУ ЗЕРНА МИНЕ СЕЕН 986 ft 
Refuse consumed per hour ......... ... "e 5,7031b. 

э b , square foot of grate per hour......... 571b. 
Water evaporated per hour from and at 212deg. F. ...... 8,6501b. 
Water evaporated per pound of refuse from and at 

212deg. F. CFC 1, 516ʃb. 
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Average pereentage of Oo... . 12:217 
Average temperature of combustion chamber А eg. F. 
Percentage of elinkeri..mꝙꝙꝙ·t᷑Cw 9 q 21:18deg. 


NoTE.—The boiler was not clothed when this test was made. 
(B) Extract from Figures of Test made at Nelson, April 25, 1901. 


Duration: ef x v a ov yaw EN Vrae bn eva so 8 hours. 
Refuse burned per hour ....................................... 6,8531b. 
X „ Square foot of grate per hour .. ......... 684lb. 

Water evaporated per hour from and at 212deg. F. ...... 13,4421b. 
Water avaporated per pound of refuse from and at 

Ades s каи ЫА» 5 1:961b. 
Water evaporated p square foot of heating surface from 

and ac 2I2dep. E. ceo d а н IIR Soi Vade 13°6lb. 
Average percentage of СО,,............ ........... ............ 14-40% 
Average temperature of combustion chamber ............... 2, 227deg. F 
Percentage of clinkeernrſrſruſrrr | "€ ‘06% 


Norz.— The boiler was covered with non-conducting composition. 


(О) Extract from Figures of Test made at Nelson from Feb. 19 te 
March 16, 1901. | 


Duration of test ............................. TR ТРЕЯ 4754 hours. 
Refuse consumed per hour ................. ..................... 2, 902lb. 
Refuse consumed per square foot of grate per hour 291b. 
Water evaporated per hour from and at 212deg. F. ...... 5,5791b. 
Water evaporated per pound of refuse from and at 
5 n 355 us І | 5 i 1,8501Ь. 
ater evaporated per square foot of heating surface per 
hour fom and at 21A leg. | ee EE ЕРЕ E. 5:51. 
Average percentage of ОО ,....................... . 15:167. 
Average temperature of combustion chamber............... 19:59deg.F 
Percentage of clinkeee·eeee nnr 50 20%. 


The figure of these three tests are of great interest. 
Tests A and B were short tests undertaken in order to 
determine actually what could be done under forced con- 
ditions, while test C was an extended test under easy 
conditions. If the rate of combustion and evaporation is 
compared in all three tests, there will be found ample 
evidence of useful elasticity. Again, even under entirely 
opposite conditions the fuel efficiency of the refuse does 
not materially suffer, the average temperature of the 
combustion chamber is uniformly high, as is also the 
5 of CO, Figures such as these under both 
orced and easy conditions afford an excellent oppor- 
tunity for fair judgment. Mr. Priestley does not put 
forward test B as showing what may be relied upon 
for every hour of every day, and no destructor maker would 
be so foolish as to submit the figures of an eight hours’ 
forced test as being average results. In my opinion the 
real value of a test of this kind is to show what can be 
done in case of emergency, and the fact that a plant is so 
flexible without material sacrifice of efficiency is in itself a 
very remarkable testimony as to its usefulness. The few 
figures here given of test D at Lancaster serve to show 
that, good as they undoubtedly are, the Nelson figures are 
only typieal of what can be done in other northern towns. 
I would direct your special attention to the high average 
percentage of CO,—15:5 per cent., and also the high 
average temperature of the air supply for combustion 
478deg. Е. 


(D) Ertract from Figures of Test made at Lancaster, Feb, 7, 1902. 


Duration of без&.............................. 12 hours 26 minutes. 

Grate area of cells ........ 100 square feet. 

Type and size of boiler................. ... Lancashire, 506 by 8ft. 

Water evaporated per hour from and 

at 212deg. F „ 9,820lb. 

Water evaporated Jer pound of refuse 

from and at 212deg. Ё. .............. 1:651. 

Average percentage of CO, in flue gases 15˙5 per cent. 

Average temperature of combustion Over 2,000deg. opper could 
chamber ouv seo Кз вене е always be melted). 

Average temperature of heated air from 

F6generabor cu usce tere See condos 478deg. F. 

Suffieient data is available to show that with a well- 
designed and well-managed plant at least 50 units per ton 
of refuse burned may safely be relied upon the whole year 
through ; this is а reasonable estimate, as will be seen by 
comparing the figure with the averages over extended 
periods. 

If the destructor is to be relied upon for constant use, the 
whole plant must be so designed and arranged that so far 
as їз possible uninterrupted working is conduced to. Here, 
again, comes in the question of simplicity, and as simplicity 
is generaly conducive to efficiency and reliability, it 
demands careful attention, and one must not be enticed 
away from the main issue by various devices more 
or less complicated which in theory seems helpful. 


— — — 


Destructor makers must stand on their own legs; they 
have no right to expect municipalities to experiment 
for their benefit at the expense of the ratepayer. Many 
consulting engineers now specify an elaborate and complete 
system of by-pass flues, and some even duplicate flues ; 
others ingist that even with two installations, each com- 
plete in itself, the arrangement shall be such that easy 
interchangeability is possible —i. e., so that either boiler can 
be worked with either cell and vice versd. This is all very 
necessary up to a certain point; it is perfectly correct to 
thus provide against all possible contingencies, but it does 
not conduce to simplicity. Five years ago consulting 
electrical engineers, generally. speaking, were uncompro- 
misingly opposed to the combination, but now the situa- 
tion has entirely changed, and the consulting profession 
look upon the destructor as a valuable adjunct to the 
generating station. There are still one or two consulting 
engineers who are not yet wholly converted, but it will 
not be long before they also fall in line and advocate the 
combination. They must move with the times, and offer 
their well-informed and enthusiastic municipal clients what 
they want and what they will have. 

eedless to add, in connection with a combined plant 
careful provision must be made in the general arrangement 
of the buildings to prevent dust from reaching the engine- 
room. In the early days of the combination no doubt 
there was cause for complaint, but one hears very little, 
indeed, now about the presence of dust in the engine-room. 
There can be no doubt that the mechanical handling of 
refuse produces and liberates more dust, perhaps, than is 


the case with any system with which manual labour alone 


is employed. The constant ащ refuse into lifts 
and in and out of transporting appliances simply means 
the constant release of volumes of dust into the atmosphere, 
which, even apart altogether from any damage caused 
to machinery, ie exceedingly disagreeable, even if not 
dangerous. It is difficult to keep a destructor house even 
reasonably clean under the best of cireumstances, and it is, 
therefore, necessary in designing a combined works to so. 
place the destructor that so far as is possible it shall be 
isolated from the power-house. 

I cannot pretend to deal at any length with the oft- 
debated boiler question in this paper, which I am afraid is 
already too long. The information available up to date 
all goes to show that the Lancashire boiler has given 
excellent results, which may perhaps be best summarised 
as follows :—Taking eight [мүн towns, four having 
boilers of the Lancashire type in connection with destructors 
and four employing water-tube boilers, the average results 
in horse-power obtained (on a basis of 20lb. of steam per 
indicated horse-power) per ton of refuse burned works out 
thus: Lancashire boilers, 186:6 i.h.p. per ton of refuse; 
water-tube boilers, 145:8 i.h.p. per ton of refuse. For 
constancy of steam pressure the Lancashire boiler has the 
advantage owing to the considerable reserve of heat units 
in the water, and the available figures serve to show that 
its record for steady steaming is а very satisfactory one 
indeed. ОЁ course, the choice of boiler has often to be 
determined by the space available; further, in the early 
days of а small combined station capital expenditure may 
be kept down by the inclusion of water-tube boilers arranged 
for supplementary coal firing. 


AN AMERICAN UNIVERSITY POWER AND 
LIGHTING PLANT. 
BY FRANK C. PERKINS. 


At the University of Chicago there are 25 college build- 
ings which require electric current to a greater or less 
extent, for the operation of small motors, as well as for 
supplying the necessary lights. The current is conducted 
to these various buildings through underground tunnels of 
different lengths, ranging up to two-thirds of a mile, and 
the buildings are all heated by steam from the power- 
house, carried in pipes also located in the tunnels. The 
water for tho bathrooms as well as the radiators are heated 
by low-pressure steam, and high-pressure steam is. provided 
for use in the cooking departments. The experimental 
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laboratories are supplied with both direct and alternating 
current, and electric motors are used for operating the 
electric elevators, ventilating fans, and other motors 
about the university. The underground tunnels are 8ft. 
or 10ft. in width and from 4ft. to 6t. in height, and 
connect both Ше boiler- room and the engine and 
generator room with the different buildings. The 
tunnels have arched brick tops with brick walls and a 
concrete floor. The air supply under pressure is carried in 
Zin. pipes in the tunnel, and the high-pressure steam in 
three 8in. pipes. The steam for heating is conducted 
through several mains 1ft. in diameter, two 8in. pipes being 
used as returns It was considered unnecessary to cover 
the pipes in the tunnels with heat-insulating material. As 
the tunnel is very hot, arrangements are made to cool any 
section for repairs by the use of two electric motor-driven 
exhaust fans, which are made portable by being mounted 
upon trucks. Ono outfit forces the air into the tunnel, the 
other exhausts it. A motor of a greater capacitv than 
1 h.p. is used for driving the ventilator on each truck, and 
several hundred feet of cable is arranged оп a rcel for соп: 
necting to the electric service. Lead-covered cables are 
used for mains and feeders in the tunnels for supolying 
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out through the chimney. The whole boiler plant is 


thoroughly up-to-date, and is equipped with all of the 
necessary measuring instruments for testing purposes, daily 
records being kept of coal and water used. The testing 
instruments also allow of the analysis of the combustion 
gases, and an econometer is installed of the recording type. 

The electrical generating plant in the engine-room 
consists of a motor-generator or compensator and three 
direct-connected sets of 350 kw., 250 kw., and 60 kw. 
capacity. The latter unit is operated by an Ideal single- 
cylinder engine operating at a speed of 275 revolutions per 
minute. The two larger unite consist of Western Electric 
direct-current generators connected between the cylinders 
of double-cylinder Ball еа In саве of repairs being 
necessary, either cylinder of either engine may be discon- 
nected and the engines operated by the remaining cylinder. 
The lighting service is wired on the three-wire system, the 
generators being wound for 250 volts, with à compensator 
in circuit of 20 kw. capacity, consisting of two motors of 
125 volts each. "The power service is on the two-wire 
distribution system at 250 volta. 

The switchboard is constructed of 2in. Vermont marble, 
mounted in panels on a steel framework of the usual form, 
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Chieng University Power and Lighting Plant. 


the current to the various buildings. The cables are placed 
in duets in the tunnel bottom, which is covered with a 
wooden flooring. 

The power-house has an octagonal stack 150ft. high and 
a diameter of about 10ft. The brick building containing 
the power plant is only one storey high, nearly 50ft. wide, 
and about 300ft. long, with provisions for a total length of 
over 400ft. when more boiler capacity is required. The 
power-house contains three large rooms, the longest being 
about 250ft. in length and used for the boiler plant. The 
engine-room is about 75ft. by 50ft., and the machine shop 
about 50ft. square. The entire power-house is served by 
an electrically-operated travelling crane of 60,000Ib. capacity, 
the same crane passing over the dividing walls of the 
boiler-house, engine-room, and machine shop, wl:ich do not 
reach to the roof. The boiler-house is equipped with one- 
half of the boiler plant at present ; the whole installation 
consists of 20 horizontal tubular boilers, each about 16ft. 
long and 6ft. in diameter. The total boiler capacity when 
complete will be 2,500 h.p., each boiler supplying 125 h.p. 
` Underfeed stokers are employed, and the air is heated 
before being forced into the boilers as a means of further 
economy and to aid in the smokeless operation of the 
plant. The burned gases are carried through a tunnel to 


and tho various feeder panels and generator panels are 
equipped with the usual measuring instruments, rheostats, 
switches, and automatic circuit breakers. 

When the additional 600-h.p. generator and engine are 
installed, the total output of the plant will be about 
1,500 h.p., and provision has been made for another 
compensator of the Western Electric type of 100 kw. 
capacity. The machine shops are equipped with elec- 
trically-operated machine tools of the latest types, and an 
alternator is provided, which is driven by a direct-current 
motor, for supplying the necessary alternating current for 
testing purposes. 


Railway Metal Telegraphy.—Mr. J. Edgar, of 
Withsdale, has recently been experimenting on a system 
of telegraphy in which he uses the lines on a railway as his 
conductors. The experiments, we understand, have been 
carried out on private metals belonging to the Llayhall 
Collieries, and they seem to have been successful. Tele- 
phonic signals were transmitted from a signal box to the 
engine driver on the train, but the exact way in which this 
was done is not mentioned in the reports we have secn. 
Owing to the patent not being completed, the inventor is 


the chimney, the economisers and air-heating pipes being not yet able to give any technical information at the present 


installed to collect the heat from the gases as they pass | time. 
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NOTES. 


Rome- Paris Telephone. A Rome message states 
that the trials over the Rome-to-Paris telephone have been 
most successful This line is the longest in Europe, 
covering over 1,000 miles. It will be open to the publie 
3t the beginning of December, and it is in contemplation 
to extend the line to Naples. 

Literary Notice.—The Sanitary Publishing Company 
announces the immediate publication of an important work 
on the subject of public lighting, entitled Public Lighting 
by Gas and Electricity,” by Mr. W. J. Dibdin, F. I. C., 
F.C.S. The work it embellished by numerous illustrations, 
diagrams, and tabular statements, and runs into 528 pages. 
The price is 21s. net. | 

Simple Test for Poles.— According to a French con- 
temporary, a good, simple test for the poles of an electrie 
apparatus is a slip of "'ferro-prussiate paper moistened 
and held on the pole. The negative pole makes a white 
mark on the paper, which, by the way, is the same as that 
used for making copies of engineering designs, where the 
lines appear on a blue ground. Old blue diagrams of this 
kind cut into slips will serve as test papers. 

Electrical Power in India.—The progressive spirit 
in which the Kolar goldfields have supported the newly, 
inaugurated Cauvery power undertaking, and the great 
demand there already is for electrical power in this and 
other districts, has led the Mysore Government to consider 
the advisability of putting down another water-power 
installation for the generation of electricity on a large 
scale. It is proposed to utilise the water passing through 
the irrigation sluice of the Marikauave reservoir, in 
Mysore, for this purpose, but no definite scheme has yet 
been formulated, as the matter is still uuder consideration. 
` Berlin High-Speed Trials.—The high-speed trials 
with electrie traction on. the military railway between 
Berlin and Zossen have concluded for this year. The 
results, on the whole, have been encouraging. The last 
trial was made with an electric locomotive drawing a 
passenger train, made up of 11 coaches, and weighing 
altogether 154 tons. The experiment is said to have given 
satisfactory results. A further trial was made with the 
special express cars of the two leading electrical companies 
in Berlin. Three of these cars, weighing nearly 99 tons, 
were attached to the electric locomotive, and a speed of 
about 78 miles an hour is reported to have been attained. 


Wireless Telegraphy from Moving Trains.— 
Some three or four professors of the McGill University in 
America have been experimenting with a view to seeing 
how far it is possible to transmit messages by wireless 
telegraphy from a fast-moving train. This is the first 
time anything of the sort has been attempted, and the 
experiments are reported to have resulted in complete 
success. The professors succeeded in establishing wireless 
communication between the train and one of the stations 
on the line between Toronto and Montreal, while the train 
was running at the rate of 60 miles an hour. According 
to the report, communication was opened eight miles before 
reaching the station, and continued a like distance beyond. 

Electrical School in Paris.—What is to be called 
a theoretical and practical school of electricity is to be 
opened in Paris at 146, Boulevard de (irenelle and 28, 
rue Frémecourt this month. From the short note which 
is given of this in our contemporary, L Industrie Electrique, 
we gather that extensive workshops are being equipped 
for those attending the courses, which will be held both 
through the day and in the evening. It is proposed to 
make a special feature of visite to electrical works in order 
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to make the students conversant with what is being done. 
Another curious feature from the English point of view 
is that every Sunday at 10 o'elock free conferences are 
to take place, open to members of the public, on electrical 
subjects. 

Decomposition of Water Vapour by the Elec- 
tric Spark.—The Proceedings of the Chemical Society 
contain a brief note on some experiments conducted by 
Messrs. D. L. Chapman and Е. A. Lidbury into the matter. 
The experiments described show that when electric sparks 
are passed through water vapour, the decomposition which 
takes place is considerable. The products of decomposi- 
tion are partly separated from one another and take up 
different positions in the tube. The separation which 
occurs cannot be entirely accounted for by electrolysis for 
the following reasons : firstly, because hydrogen collects at 
both electrodes and oxygen in the middle of the spark-gap, 
and, secondly, because the hydrogen which collects at the 
cathode is very largely in excess of that required by 
Faraday’s law. 

Pacific Cable Rates.— According toa report published 
in the Daily News, the rates for messages over the new 
Pacific cable will not be very materially altered from the 
rates now in force. For instance, the charge between the 
United Kingdom and any part of Australia will remain at 
3s. a word, but under the new tariff the rate to New Zealand 
will be reduced from 3s. 4d. to 3s., and co Fiji from 3s. 7d. 
to 3s. Also, the charge for a message over the new cable 
from Canada to Australia will probably not be more than 
28. Ad. а word. With reference to the fact that the cable 
rate to Australia will not be reduced under the new tariff, 
it must be borne in mind that the charge of 3s. a word has 
only been in force for a short time, and, as compared with 
the previous rate of 4s. 7d. a word, is exceedingly reason 
able. It is possible, however, that a further reduction will 
be made later on. | 

Electrical Engineers Volunteers.—The members 
of this corps spent a very pleasant evening at headquarters, 
Regency-street, Westminster, last Saturday, when the first 
of the smoking concerts arranged for the winter months 
was given. Major К. S. Erskine, the commanding 
officer, was in the chair, and all the other officers and men 
turned up in uniform—some in the khaki suits they wore 
in the late South African campaign. A lengthy programme 
kept the company entertained till a late hour, and we 
unhesitatingly compliment the corps on the large amount 
of talent they were able to put forward out of their own 
ranks. Of the 20 odd items which made up the evening’s 
programme, no less than 12 stood in the name of some 
member of the Electrical Engineers Volunteers. Their 
efforts were warmly applauded, and altogether a most 
pleasant evening was passed. 

Purchase of Cables.—Mr. Henniker Heaton in the 
House of Commons on Tuesday asked the Postmaster- 
General “ whether the Departmental Committee appointed 
to enquire into the eable arrangements between Great 
Britain and all parts of the Empire ascertained, or 
endeavoured to ascertain, what revenue was derived from 
cable messages to and írom this country; if so, will he 
state what is the revenue; and if not, will he take steps 
to obtain information as to the amount expended by 
merchants and all others in this country in cabling 
messages, with a view to considering the question of pur- 
chasing the cables at a fair price." Мг. Austen Chamber- 
lain, in reply, pointed out that the committee reported 
strongly against any scheme for the general purchase of 
cables by the State, und stated that he was not prepared 
to advise that his Majesty's Government should enter upon 
such an operation. 
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Institution Subscriptions.—Elsewhere in this issue 
will be found a report of the last meeting of the Institution 
in London, at which certain announcements were made as 
to the rates of subscription to be paid by members, both 
at home and abroad, in the future. It is interesting to 
compare these rates with those suggested a short time ago. 
We are pleased to see that all members, associate members, 
and associates are to be brought up to a common level for 
each class as regards contribution to the funds of the 
Institution. On this point we believe we are correct in 
saying that legal advice has been taken that the increased 
contribution can be enforced not only on new members, 
but on those members who joined years ago, when the 
rates were considerably lower. We are sure, however, that 
these old members will only be too pleased to contribute 
their proportion of the expénse of keeping up the Institu- 
tion and of the distribution of the Journal, which is now a 
vine qua non to electrical engineers. 

*Soience Abstracts."—4At the last meeting of the 
Institution of Electrical Engineers it was announced that 
arrangements are to be made in future by which a special 
subscription of 7s. 6d. per annum will be charged to all 
members, associate members, etc., who require Science 
Abstracts to be forwarded to them each month, or if they 
prefer it they can receive the section dealing with engineer- 
ing science only at 5s. per annum. It seems to us that 
while this will considerably decrease the cost of supply- 
ing Science Abstracts, which now is forwarded to every 
member, associate member, and associate of the Institu- 
tion, it is quite likely that the result of the change 
will not be to the general good. All the saving 
that can be made is in the paper and ink required 
for the additional copies, and in the postage of the 
same to the members. Under the new schome, with 
the more limited circulation the cost of production per 
individual copy will go up, and the revenue will be 
uncertain. It seems to us that the better course would 
have been for the Institution to get other engineering 
societies to share with them the cost, and at the same time 
to increase the circulation. 

Battersea Telephone Dispute.— As the result of 
the recent deputation from some of the metropolitan 
borough councils to the Postmaster-General with reference 
to the laying of telephone pipes in the public streets, the 
Battersea Corporation will now give the required consent 
for the laying of a short junction pipe within their area 
to connect the Post Office system with that of the National 
Telephone Company. The final meeting of the conference 
of the metropolitan councils was held last week, at which 
the result of the deputation to the Postmaster-General 
was announced, and it was declared that they had secured 
all they asked for. Mr. Austen Chamberlain assured the 
deputation “ that those wires which the Postmaster lays 
down are, and will remain, his property, and he shall never 
have to buy them back from anyone.” This official statement 
dispels the idea which has been entertained in some 
quarters that a new interest was being created for the 
benefit of the National Company, and for which the public 
in time to come would have to pay. The official statement 
is only a repetition of the provisions of the clauses in 
` the agreement between the Postmaster-General and the 
National Telephone Company which were published at 
the beginning of the year. 

Electricity from Refuse. —ln the abstract of the 
paper by Mr. W. Francis Goodrich which appeared in our 
last week's issue on the production of electricity from 
town refuse, there were two or three obvious mistakes 
which require correction. For instance, the water 
evaporated per pound of refuse from and at 212deg. F. 


should read 1:516, not 1,516, for the test made at 
Nelson in December, 1900. In the same way the tests 
made at Nelson from Feb. 19 to March 16 this year gave 
an average result of 1:85lb. of water per pound of refuse. 
The other corrections occur in the last part of the paper, 
where the indicated horse-power hours obtained per ton 
of refuse are given for Lancashire boilers and for 
water-tube boilers. In the proof of the paper which was 
forwarded to us these figures were given merely as 
indicated horse-power per ton of refuse, which, of course, 
was without meaning. Another obvious misprint was 
made in the table of figures relating to the Nelson test, 
where the average temperature of the combustion chamber 
should read 1,959deg. F., not 19:59deg. F., as given. In 
looking through the paper every attention should be paid 
to the long test, extending over a month. In getting out 
estimates for other plant in which refuse destructors are 
to be combined with an electric lighting plant, these 
average figures are of the utmost importance. 


North-Eastern Railway Conversion.—The tenders 
for the electrical equipment of the lines of the North- 
Eastern Railway running from Newcastle to the seaside, 
and also from Newcastle out in the Ponteland direction, 
have now been received by the company, but information 
as to which are to be accepted is not yet forthcoming. 
In the meantime we understand that the company is 
contemplating an interesting experiment which could be 
tried without converting the lines for electrical working. 
It consists in equipping an individual carriage with its 
own engine and dynamo from which the motors driving 
the same are to be supplied. In fact, it resembles in some 
respects the Heilmann locomotive, which was tried in 
France unsuccessfully. In this case, however, the prime 
mover is not to be a steam-engine supplied from an 
ordinary locomotive boiler, but is to be a high-speed 
petrol engine capable of developing 100 h.p. The electric 
generator coupled to this engine will be separately excited, 
in order that when starting up it may supply at low 
voltage to the motors. In consequence of this there will 
be a great saving in energy, which in an ordinary case 
is wasted in starting resistances. We believe that a 
carriage so equipped is expected to be able to draw a light 
trailer behind it. The experiment will be watched with 
interest by electrical engineers to see how far the petrol 
engine is economically able to compete with steam as the 
prime mover. 

Royal Society Medals.—The Royal Society has made 
ite awards of medals for this year as follows: The Copley 
medal to Lord Lister in recognition of the value of his 
physiological and pathological researches in regard to their 
influence on the modern practice of surgery ; the Rumford 
medal to the Hon. Charles Algernon Parsons for his 
success in the application of the steam-turbine to industrial 
purposes and for its recent extension to navigation; a 
Royal medal to Prof. Horace Lamb for his investigations 
in mathematical physics ; a Royal medal to Prof. Edward 
Albert Schafer for his researches into the functions and 
minute structure of the central nervous system, especially 
with regard to the motor and sensory functions of the 
cortex of the brain; the Davy medal to Prof. Svante 
August Arrhenius for the application of the theory of 
dissociation to the explanation of chemical change; the 
Darwin medal to Mr. Francis Galton for his numerous 
contributions to the exact study of heredity and variations 
contained in “ Hereditary Genius,” “ Natural Inheritance," 
and other writings. The Buchanan medal to Dr. Sydney 
A. Monckton Copeman for his experimental investigations 
into the bacteriology and comparative pathology of.vacoi- 
nation : the Hughes medal to Prof. Joseph John Thomson 
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for his numerous contributions to electric science, especially 


in reference to the phenomena of electric discharge in 
gases. The awards of the two Royal medals mentioned 


above have received the gracious approval of his Majesty. 


Conductivity of Solvents and Solutions.—A 
paper by Mr. P. Eversheim on this subject is thus briefly 
abstracted in the November number of the Journal of 
the Chemical Society: The conductivity and dielectric 
constant of liquid sulphur dioxide has been determined 
at temperatures from 14:-5deg to 157:5deg.; both decrease 
аз the temperature rises and immediately before the 
critical point the fall is very sudden, but there is no 
discontinuity. From the dielectric constants found it is 
shown that the Clausius and Mosotti formula does not 
lead to a constant value, but is dependent on the absolute 
addition of potassium chloride, 
potassium bromide, or rubidium iodide to the sulphur 
dioxide conditions a great increase in the conductivity. 
The conductivity of these solutions decreases with rising 
temperature, and shows a sharp fall near the critical 
point. The dielectric constant of ethyl ether was deter- 
mined and again it was found that the Clausius and 
Mosotti expression is dependent on the temperature. 
The conductivity of a solution of hydrogen chloride in 
ethyl ether decreases as the temperature rises, and the 
resistance becomes very great just at the critical point; 
the resistance has a minimum value at about 20deg. The 
densities of ethyl ether and ethyl chloride at temperatures 
from 15deg. to 195deg. have also been determined. The 
dielectric constant of ethyl chloride and the conductivity 
of a solution of mercuric chloride in that solvent have 
been determined at various temperatures, and the relation- 
ships are the same as those found for ethyl ether and its 


temperature. The 


solution. 

The Sondrio-Lecco Railway.—Wo referred last 
week to the absence of any satisfactory news as to the 
working of this three-phase line in Italy. Curiously 
enough, immediately after our paper had gone to prees, 


an engineer called on us who has been privileged to go to 


and fro on the line recently in order to test its working. 
He reporte to us that the equipment has given general 
satisfaction, and that the only difficulties which have 
arisen have been due to small details which can be quitè 
easily remedied. He found the service of both goods and 
passenger trains being worked electrically, and from the 
figures he could obtain it seems that the undertaking is 
working quite as economically as if continuous-current 
motors were used on the trains. The liquid resistances 
employed in starting and the cascade method of con- 
nection are working well. The starting up of the train 
on which our informant travelled was remarkable for 
its smoothness, which is, of course, attributable to 
the even acceleration given by the controller. We 
gather, however, that the weight of the track is really 
insufficient for the traffic which has to be carried, and that 
there have been difficulties in consequence. The high- 
voltage line wires have given exceedingly little trouble 
both in transmission from the water-power station to the 
sub-stations along the route, and also in the lines from 
which the trains collect their supply of current. We are 
exceedingly pleased that the above report of good resulte 
obtained is to hand, and trust that by the time the Institu- 
tion goes to Italy next April the few defects referred to 
will have been quite overcome. 
Induction of Sleep by Electric Current. We 
recently mentioned in these columns that Mr. S. Leduc 
. had brought before the Academy of Sciences in Paris а 
method of inducing sleep and anesthesia by electrical 
currents. He employs an interrupted current in a low 
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resistance circuit, and sleep is induced by gradually 
augmenting the E. M. F. in the circuit. From further 
information we have received it seems that the frequency 
of the current used is from 150 to 200 periods per second. 
Besides the interrupter, there is also placed in the circuit 
a milliampere meter, the period of oscillation of which 
is much longer than the duration of the interruption of 
the current. Under these conditions, when the instrument 
is traversed by an intermittent current the needle under- 
goes a permanent deviation, which enables the intensity of 
the currents having the same intermittence and the same 
duration to be compared. The author has experimented 
with currents of varying degrees of intensity, but those 
which gave the best results had from 150 to 200 inter- 
mittences in the second with а tension of from 12 to 
50 volts. The cathode is made of hydrophilous cotton 
impregnated with а solution of sodium chloride of the 
strength of 060 per cent, and covering with а plate 
of metal. This is placed on the shaven head of 
the animal to be experimented on, while the anode 
is placed on the hinder part of the back, whish is also 
shaved. The E.M.F. is increased till convulsions take 
place, and the animal falls on its side and respiration 
ceases. The handle of the regulator is then brought 
backwards till respiration returns, and with a certain 
strength of current tranquil, erdinary sleep is induced. 
The duration of the sleep is variable, in many instances 
lasting for two hours or more without any ill effects upon 
the subject. The return of consciousness is effected by the 
removal of the current, and no injurious consequences are 
said to follow. 

Possibilities of Telephone Tunnels.—The tele- 
phone tunnels in Chicago, of which we have previously 
written in these columns, have just been completed to the 
extent of some 12 miles. Experts have described the 
system as one of the greatest engineering accomplishments 
ever attempted. The original purpose of the tunnels was 
solely to carry the wires of the Illinois Telephone and 
Telegraph Company, but as the construction has progressed 
the possibilities of the system became more and more 
apparent, with the result that the company will most 
probably embark on a freight-carrying business in the city, 
ineluding the carriage of mails, newspapers, packages, and 
other articles through the tunnels. In the construction of 
the tunnels à system of tramways was used to carry away 
the earth as it was displaced, and to bring materials to the 
place of operation; and it is now proposed that similar 
tramways shall be laid down for the freight business. The 
company has hopes that the franchise will be extended to 
include the desired privileges ; and in that case it will rent 
storerooms in various parts of the town, dig shafts down 
to the tunnels, and hoist freight by elevators. It is also 
suggested that the principal business houses using the 
tunnels of the telephone company for transport purposes 
could have bores constructed from the main tunnels to 
their basements. To make the plan the more effective, 
the company proposes to double the dimensions of the 
tunnels in order to make them 12ft. by 14ft. The highest 
part of the system is 27ft. below the surface and the 
lowest 40ft., while under the Chicago River the tunnel will 
be at à depth of 65ft. The present tunnels tap almost all the 
prominent parts of the business end of the city, and as 
providing а means of underground transport of freight 
will probably result in large revenues to the company. 
Another additional source of revenue will probably be 
found in renting space to other companies in Chicago in 
which to lay their telephone and telegraph wires. 


Artificial Graphite.—We have before referred to 
Mr. E. С. Acheson’s work in the production of artificial 
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graphite, and his experiments in this direction have now 
led to the formation of a definite method for which a 
patent has just been granted him in the States. In his 
previous work Mr. Acheson’s first observation was that 
coke might be freed from its impurities, and its con- 
ductivity largely increased, by the direct passage of a 
heating current. Shortly afterwards he discovered that 
carborundum and other carbides might be directly trans- 
formed to graphite by the employment of sufficient heat 
to volatilise the non-carbon element. Later observations 
led to the conviction that the conversion of carbon to 
graphite by any method of resistance heating depended 
upon the presence in the carbon of definite proportions 
of such carbide-producing elements as silicon, iron, and 
calcium, and that, therefore, the two methods above noted 
were substantially identical in so far as the chemical 
reactions were concerned ; and that such impurities need 
not be present in proportion sufficient to react at once 
with the whole of the carbon, but that the transformation 


iuto graphite may be progressive in character, carbides 


being formed and decomposed, and the volatilised non- 
carbon element entering into combination with adjacent 
portions of the carbon. It was also observed that an 
artificial mixture of carbon with impurities was unnecessary, 
since non-coking coals and certain varieties of charcoal 
contain mineral ingredients, proper in kind, sufficient in 
quantity, and suitably distributed. According to the 
present disclosure, which is noted in the Electrical World 
by Mr. C. P. Townsend, it is found that in the case of 
volatile impurities the original distribution is unimportant. 
If, for instance, petroleum coke 1n the form of lumps and 
in rough admixture with iron or iron ore be suitably 
heated in an electric furnace, the vapours of the metal so 
permeate the entire mass as to determine its complete 
transformation into graphite. 


King's College.. -The council of the above college are 
appealing for funds for the endowment of the college as a 
seat of higher education and research in connection with 
the University of London, and on Wednesday afternoon 
an influential meeting was held, under the presidency of 
the Right Hon. the Earl of Selborne, to inaugurate the 
fund. In the appeal which the council have prepared for 
circulation, attention is specially drawn to the advantage 
of London and of the university that а certain number of 
such complete academie centres should be maintained. In 
them alone are teachers and students of widely different 
subjects brought into social and intellectual contact. The 
special claim to support which the council put forward 
ig based on the strength of the honourable record and 
usefulness of the college in the past, and it will be 
acknowledged that the results of its work, unaided by 
endowment, have been extremely good. As regards the 
equipment of the college at the present time it possesses 
extensive workshops and laboratories for engineering and 
applied mechanics, and when funds are forthcoming it is 
proposed to double the present accommodation. For 
electric technology the college has the splendid laboratory 
given some years ago by Lady Siemens, as well as а set of 
rooms for engines, dynamos, and other machinery. The 
department urgently needs extending owing to several 
valuable gifts of machinery the college has received. 
There is also a large and very active department for 
metallurgy, well adapted both for teaching and for 
research. It is estimated that the minimum sum required 
to place the college iu a satisfactory working position is 
not less than half a million sterling. Donations in 
response to the above appeal may be sent to the college 
bankers, Messrs. Coutts and Co., Strand, or to the 
Hon. W. F. D. Smith, M.P., treasurer, King’s College, 


London. At the gathering at the college on Wednesday 
the fund was started with a gift of £5,000 from Mr. Smith, 
and in the course of the afternoon а message of sympathy 
with the movement and wishing it all success was received 
{гош his Majesty the King and also from the Prime 
Minister. А resolution pledging those present to assist in 
raising the endowment fund was adopted unanimously. 

Patent Law Amendment Bill.—This Bill, which is 
intended to remedy some of the defects of the existing 
patent laws, was read a second time in the House of Lords 
on Monday afternoon. The two great causes of complaint 
against the present patent laws are, first, that a patent 
granted by the Patent Office is more than often practically 
valueless, because the office has no power to enquire into 
the question of whether the invention has already been 
patented; and second, that patents are frequently taken 
out, by foreigners and others solely for obstructive purposes, 
and who have no intention of working them in this country, 
or of granting licenses to British manufacturers to use 
here. As regards the first of these objections, the Amend- 
ment Bill provides for a limited official enquiry into the 
anticipation of an invention, in so far as that anticipation 
is disclosed by the records of the Patent Office during a 
period of 50 years preceding the application. The Govern- 
ment hope that this will prove a great reform in the 
present patent laws, and will give the patentee some 
security that he is obtaining а good patent. While this 
is undoubtedly so, the experience of the United States, 
where the practice is followed, may be taken as authorita- 
tive upon the point. This experience is that an enquiry 
into the anticipation of an invention leads to an enormous 
delay, sometimes of years’ duration, and when the 
patent is eventually granted it is practically valueless on 
account of the lapse of time. But on the second question 
this Amendment Bill provides for а reform which must be 
exceedingly far reaching in its effect. The clause in question 
enacts that where it is proved that the reasonable require 
ments of the publie with regard to a patent have not been 
satisfied, the Judicial Committee, to whom the matter is to 
be referred by the Board of Trade, may order the patentee 
to grant licenses on such terms as they think just, or 
may revoke the patent. This will undoubtedly effectually 
remedy the evil of foreigners taking out patents in this 
country for the purpose of obstructing the British trade 
and the development of particular industries. Аз to the 
tribunal to which these cases will be referred, the President 
of the Board of Trade has chosen the Judicial Committee 
of the Privy Council. The measure has the full support 
of the trading community of the country, and it has 
accordingly had a very smooth course through Parliament. 
There is little doubt but that it will prove equally beneficial 
to inventors and manufacturers. 

The Diesel Engine.—On the 15th inst. Mr. Geo 
Wilkinson, borough electrical engineer of Harrogate, read 
a paper before the Glasgow Technical College Scientific 
Society on the Diesel engine. The larger part of the 
matter in this paper is concerned with the construction of 
the engine generally, on which our readers have been in- 
formed in previous articles. The interesting part at the end 
deals with some new results obtained on trial both in this 
country and elsewhere, and also gives some information 
as to the application of one of these engines in a pumping 
station at Harrogate. Mr. Wilkinson had to report on 
the cost of driving the sewage pumps in question by means 
of electric motors, ordinary oil-engines, ordinary gas 
engines, and the Diesel oil-engine. His report stated 
that while the capital outlay for electric motors would 
only be £400, the annual working expenses with current 
charged at 144. per unit would amount to £649. The 
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Diesel oil-engine, on the other hand, would cost £815 
to instal, but the annual expense of working the same 
number of hours was estimated by the author to be about 
£422. This figure was arrived at on the assumption that 
the oil used would cost £3. 158. per ton, whereas they 
have succeeded in getting Texas oil in the crude state for 
£2 2s. 6d. per ton. The engine, which has now been at 
work since March, is of 35 b.h.p. It was subjected 
to extensive trials by Prof. Ade Clark, of the Yorkshire 
College, in April and May last. These trial figures are 
given in the paper, but it suffices here to say that on two 


consecutive trials at full load the oil consumed per brake 


horse-power was 0:459lb. and 0:461lb. respectively. The 
engine was then developing about 40 h.p. The consump- 
tion at 164 b.h p. only amounted to 0°583lb. The Texas 
liquid fuel used had a specific gravity of 0:02 at 65deg. F. 
and a calorific value of 19,150 British thermal units per 
pound. Inthe experiment carried out at full load Prof. Clark 
was able to account for 96:2 per cent. of the total heat. 
Of this 58:4 per cent. was the indicated power, 28:2 per 
cent. was taken off by the cooling water of the jackets, 
while the exhaust gases carried away 20:6 per cent. Ап 
analysis of the exhaust gases shows that complete com- 
bustion was obtained. It will be interesting to know at 
the end of two or three years how far Mr. Wilkinson's 
estimate of annual cost has been verified. We do not 
doubt the consumption of fuel being as low as has been 
found on trial but the question arises as to the cost of 
ropairs on an engine which is so dependent on accurate 
working of the moving parts as is the Diesel engine. 


Clyde Valley Power Scheme.—Similarly with the 


South Wales electrical power scheme the Clyde Valley 
scheme is making very good progress, although the former 
is considerably more advanced and expects to- be supplying 
energy at a much earlier date than the Scotch scheme. 
The authorised area of supply of the Clyde Valley Com- 
pany is about 752 square miles, and extends practically 
along the whole of the Clyde Valley from Lanark to the 
boundary of Greenock and the outlet of Loch Lomond. 
To serve this large area the scheme as sanctioned by 
Parliament last year provides for three generating stations, 
two of 10,000 kw. and one of 5,000 kw. capacity. Two 
of these, it is expected, will be in operation within a 
couple of years, the company having acquired 20 acres of 
land near Motherwell, the centre of the iron and steel 
trade, and another 10 acres at Clydebank, which is fast 
becoming the centre of the shipbuilding and other impor- 
tant industrics. The third generating station will be 
erected at Paisley, another important industrial centre. 
The contract for the power-house equipment has been 
placed with the British Westinghouse Company, and the 
multiphase alternating-current system of supply, which is 
so largely used in America and also on the Continent, will 
be adopted. If it were necessary to emphasise the great 
importance of this undertaking, it need only be stated 
that at the present time there are less than 20 square 
miles out of 710, excluding Glasgow, which are supplied 
with electrical energy, whereas in the area covered by 
this scheme there are no less than 1,200 works of import- 
ance, many of which are only awaiting the advent of elec- 
tricity in the district to extend and develop their businesses. 
Under its Bill the maximum rates which the company may 
charge are 3d. per unit for the first 400 hours use and 2d. 
per unit for any further quantity. The company is also 
restricted from supply ing energy in the burghs of Govan, 
Partick, Port Glasgow, Paisley, and Hamilton without the 
consent of the local authorities, and with regard to the 
burghs which in the future may become authorised 
distributors, they are placed in exactly the same position 
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as burghs already authorised. In this way unfair com- 
petition between the company supplying in bulk and the 
municipal supply systems is avoided, but in some cases the 
company has power to Jay mains through the municipal 
areas in order to reach certain parts of its authorised 
district of supply. That the scheme will be heartily 
supported when supply is commenced may be concluded 
from the fact that most of the directors of the company 
are representatives of the leading industrial works in 
Lanarkshire and Dumbartonshire. 


Niagara Power Development.—Although in the 
Jast few years much has been done in the development of 
the water power of Niagara, up to the present less than 
100,000 h.p. of the four million horse-power which the 
Falls are estimated to be capable of generating has been 
harnessed. Practically the whole of the past work in 
electrical power developments at Niagara has been con- 
fined to the United States side of the river, where at 
the present time a number of profitable electro-chemical 
industries are thriving on the benefits of а cheap electricity 
supply. Attention, however, is now directed to the other 
side of the river, where the Canadian Niagara Power 
Company are constructing works whieh will increase the 
available power by something like 300,000 h.p. This, 
and other power schemes in contemplation, will give à 
much-needed stimulant to the manufacturing activities 
in the Canadian towns which are within a radius of, say, 
200 miles from the Falls. The scheme which is being 
carried out by the Canadian Niagara Power Company 
was begun last year, and is described somewhat fully in the 
Canadian Engineer for the current month. The waste tuunel 
is 2,200ft. long, and when finished will be 25ft. high and 
loft. wide, inside measurements. The feeder canal is 
500%. long and 280ft. wide, with a depth of 13ft. at low 
water. This canal will eventually be spanned by a stone 
arch bridge, consisting of five spans of 50ft. each and 
60ft. wide. The arches will be of steel concrete, and will 
carry two car tracks for an electric railway which it is 
contemplated to build. The penstocks leading down to 
the turbines will be 10ft. 2in. in diameter, and the main 
shaft connecting the turbines and generators 3ft. 4in. in 
diameter. When completed, the dimensions of the wheel 
pit will be 570ft. long, 165ft. deep, and 18ft. wide, inside 
measurements. The first installation of machinery in the 
power-house will consist of five 10,000-h.p. turbines with 
generators of equal capacity, but the full scheme provides 
for 11 of these large units. An interesting feature of the 
power-house equipment will be two electric cranes of 
50 tons capacity each. Current will be generated at 
11,000 volts, and transformed up to 60,000 volts for 
transmission to Toronto and other Canadian cities. The 
transformer house will contain 12 transformers of 1,250 kw. 
each, built by the Canadian General Electric Company. 
The generators are being built by the General Electric 
Company, of Schenectady, New York, and are of the 
internal revolving-field type, three-phase, 25 cycles, and 
250 revolutions per minute. The revolving part of each 
generator is estimated to weigh 162,0001b. Messrs. Escher, 
Wyss, and Co., of Ziirich, are building the turbines, which 
are of the twin vertical Francis type, having an inward 
discharge. The weight of a]l moving parts will be carried 
by a water-balancing piston, the lower wheel forming 
another balancing piston. Each turbine will operate under 
an effective head of 136ft., and is estimated to use 885 cubic 
feet of water per second. Until the scheme is completed, 
current from the United States side of the river will be 
taken for inland Canadian cities when required, but it is 
hoped that the new works will be available in about 18 
months’ time from now. 
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AYCONTRIBUTION TO THE THEORY OF 
COMMUTATION.* 
BY ALEXANDER ROTHERT. 
(Continued from page 697. ) 

We сар now turn to the next example—viz., L = ‘5—the 
figures for which are given in the second part of Table I. 
In this case х= 1, L 2:5, Т = 10, J = 10. Fig. 5 shows 
the eurves for four different values of L, whilst z, T, and J 
remain constant throughout. The straight line corresponds 
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to L=0. Then follow L= 5, L=1, and L=2, correspond- 
ing to the first three cases worked in the table. As was 
to be expected, the curve for L=°5 is less bent and that 
for L=2 more bent than that for L= 1. In the case of 
L —2 the current density becomes very great towards the 
end. Fig. 6 shows the sparking voltages corresponding to 
the four cases. These show the effect of increased self-induc- 
tion strikingly. For L=2, E, for і = 9:95 is nearly 14 times 
as great as for L = 5. At the start, however, E, is the 
same for all four cases—viz. 2. For £= 0 we have E, 


= (Ј +t)r,=2J Т where 778 the contact resistance 


of the whole brush The number 2, therefore, represents 


the ohmic drop іп the brush due to the whole current taken 
from the brush. This value is naturally independent of 
the self-induction. I have not drawn in the reactance 
voltage, as the table shows that it differs only slightly 
from the sparking voltage. Fig. 7 shows the connection 

* Translated from the Elektrotechnische Zeitschrift of Sept. 25, 1902, 
and Oct. 2, 1902. 

+ Theoretically (according to Arnold), it is intinitely great when 


EIL is less than 1, This ís clearly shown by the curve for L=2, 


between self-induction, sparking voltage, and current 
density at the brush tip at the time ¿= 9:05. А soale 
has been chosen at random for the current density, as we 
are only dealing with relative values. 

The last part but one of the table deals with the case 
where T, z, and L remain unchanged, and J is doubled: 
= 1, T=10, L=1, J = 20. The corresponding curves, 


40, 


together with those shown in Fig. 4, are collected in Fig. 8. 
e see that these curves only differ in the scale. Corre- 
sponding ordinates both for i and for E, are doubled. 


From this we conclude that if 1 remains unchanged, 


the sparking voltage increases in proportion to the load 


r 
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SCALE FOR COMMUTATION Curve 
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SCALE FOR SPARKING VOLTAGE 


on the machine, assuming, of course, that as z has not 
changed the loading of the brushes has doubled. On this - 
account the amount of sparking will not merely be doubled, 
but quadrupled. If, on the other hand, the number of 
brushes had been doubled, z would be 4 instead of 1, and 


the ratio, „, would be far more unfavourable. In such 


L 
cases the above described method can be employed with 
advantage to determine the effect of such points as number 
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of brushes, etc., and to decide on the most favourable 
arrangement. 

The following example shows a useful application of the 
graphical method in spite of its e The 
example shows the effect of resistances inserted between 
the winding and the commutator. It has been generally 
believed that such resistances are favourable to good 
commutation, and at the first glance it would seem that, 
from the above point of view also, an increase of the 
resistance of the short-circuited coil could only have a good 
effect on the commutation. This is, however, not the case. 
In the case of copper brushes with the brush position 
altered according to the load the resistances have the same 
effect as fringing of the field, and allow a greater range of 
brush shifting. With carbon brushes in a fixed position, 
however, these resistances act very unfavourably, for they 
partly discount the chief object of carbon brushes—a 
maximum possible change in the resistance—by adding a 
constant amount of resistance. The figures for this case 
are given in the last part of Table I., the conditions being 
exactly the same as for the first example: z=1, T=10, 
J=10, L=1. Only those values which differ from the first 
part of Table I. are inserted—r, 72 (Ti- ғ,) and J (ri - 72) 
remaining the same. The value of r, is taken as 4, instead 
of zero—1. e., the resistance of connection from commutator 
segment to winding is taken as double the resistance of one 


brush (R = а = '1) there being two such connections 


in series in the short-circuited coil. The voltage drop in 
these connections is, therefore, equal to that in the brushes. 
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In spite of this not very large resistance, the effect is 
unpleasantly noticeable. The commutation curve, though 
at first very satisfactory, as shown in Fig 9, becomes, later 
on, decidedly less favourable than for т, = 0. At the end 
(for t = 9:95) the tangent of the angle of inclination, the 
reactance voltage, and the current density are approxi- 
mately double what they were without the additional 
resistances. The sparking voltage at the end is also about 
doubled (22:4 against 11:4). Both voltages, but especially 
the reactance voltage, have the characteristic of at first 
dropping slightly. The first two points of the latter 
curve are somewhat uncertain, owing to inaccuracies in 
the construction. 

The favourable shape of the first part of the curve in 
Fig. 9 is explained by the higher resistance of the short- 
circuit. In general, the greater the resistance of a short- 
circuited coil the quicker will the current fall off in it. 
This fact suggested to me that the required quick drop of 
the curve might be attained by means of a brush whose 
resistance was large at the beginning and less at the end. 
I thought that by this means the first part of the curve 
would remain as good, whilst the last part would become 
better. In accordance with this, I selected а brush whose 


total resistance, T remained the same—i.e., one-tenth— 


but the first two-thirds of which had a specific resistance 


double as great as that of the last third. Fig. 10 shows 
this graphically. At the top the reciprocals of r, and r, 
are shown as a function of the time, f. Whilst these were 
represented by straight lines in Fig 4, they are now made 
up of two inclined lines. The tangent of the angle made 
by each part of each line with the horizontal is à measure 
of the градо eonductivity of the corresponding part of 
the brush. Ав the total resistance of the brush is the 
same as before, the maximum ordinate of both the lines 


must be 10 — T as before. 
тт. 


The figures given in Table II.*, and represented graphi- 
cally in Fig. 10, show that the expectations are by no 
means realised. The commutation curve is, right from 
the start, less favourable than in the case of constant 
resistance. The sparking voltage also reaches a value more 
than double that for constant brush resistance. Both the 
sparking voltage and commutation curves consist of two 
parts, and are no longer continuous. The table shows 


that the reactance voltage ( z= 1 L being 1) is only 
slightly different from the sparking voltage. The unsatis- 
factory result obtained, in spite of the expectations to the 


contrary, is accounted for by the fact that, in accordance 
with equation (2) we are dealing with the relation of 
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ri T 72 to r-r, rather than with the total resistance 
of the short-circuit path. After this failure, І tried 
the effect of reversing the conditions, and making 
the first part of the brush of better conductivity 
than the last part. The action may be considered 
as follows: Let segment 2 (Fig. 1) be completely 
covered by the brush at first. The whole current then 
passes through segment 2; 7, is infinitely great. Now let 
the commutator move gradually forward ; r, becomes less, 
r, greater. There will be a tendency for more current to 
pass through segment 1. This will, however, have to 
overcome the self-induction of the armature coil, which 
has the effect of allowing more current to pass through 
segment 2 than corresponds to the ratio of the resistances 
ri and 72. In other words, it is the reactance voltage, 
L E? which “boosts” the current through segment 2. 
What happens if, leaving r, as it ia, we make the resistance 
г, leas? Obviously, more current will be able to pass through 
segment 1—i.e, commutation is accelerated—and the 
current through segment 1 will increase more rapidly, and that 
through segment 2 fall off more rapidly ; the whole current 
collection will be shifted towards segment 1. This forecast 
is completely established by our theory. Table III.“ and 
Fig. 11 show how much more satisfactory the commuta- 


* Omitted here, —TRANSLATOR., 
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tion is, when, with the same total resistance, the first third 
of the brush is given twice the conductivity of the last 
two thirds. The commutation curve lies between the 
straight line for inductionless commutation and the curve 
for constant brush resistance. The sparking voltage for 
(—9:05 is only 6:67, whilst it was 11:4 in Fig. 4. We 
have, therefore, reduced the sparking voltage by more than 
40 per cent. by merely making the two parts of the brush 
of different conductivity. 


(To be continued. ) 


THE APPLICATION OF ELECTRIC POWER IN THE 
IRON AND STEEL INDUSTRIES.* 
BY D. SELBY BIGGE. 
(Concluded from page 700.) 
UTILISATION OF WASTE BLAST-FURNACE GASES. 


This paper would not be complete without some refer- 
ence to the great development which has taken place 
recently in utilising the waste gases from blast furnaces 
for operating gas-engines, which in their turn can be 
employed for directly driving blowing engines or dynamos, 
which latter in their turn would distribute electricity for 
power purposes throughout the works. 

From the results of very carefully made experiments, 
conducted by Prof. Witz in July, 1898, and Prof. Hubert 
in April, 1900, it has been found that a Cockerill 
"Simplex" engine of large size does not use more than 
about 100 cubic feet of average blast-furnace gas per 
effective horse-power per hour, which is less than one- 
fourth the consumption of gas required to develop the 
same power from boilers and good modern condensing 
steam-engines; so that there is an immense surplus of 
power to be obtained from a blast furnace if the blowing 
engines are worked by gas, which can be still further 
increased if the gas is properly cleaned for the stoves, and 
its efficiency thus increased. It is estimated that for every 
100 tons of coke used in an ordinary Cleveland blast 
furnace, after making ample allowance for gas for the 
stoves and power for the lifts, pumps, etc., and for gas 
for working the necessary blowing engines, there is 
& surplus of at least 1,500 h.p., so that by economising 
gas by cleaning, and developing the necessary power by 
gas-engines, every blast-furnace owner would have a very 
large surplus of power for his steel or other works, in the 
form of electricity or otherwise. It would be impossible 
to over-rate this new development in power production. 
In Great Britain really large sources of water power are 
practically unknown, and the sources from which electricity 
ean be produced most economically will be undoubtedly 
due to the development of large power gas engines making 
use of the surplus gases from the blast furnaces, which 
would otherwise be wasted. Engines have been constructed 
and are at work of 1,200 h.p., and an engine of this type 
is now building for no less than 2,500 h.p. 


THE DEVELOPMENT OF ELECTRIC POWER COMPANIES. 


During the past two years great activity has been dis- 
played in England in the formation of large electric com- 
panies, dealing with extensive tracts of country, and 
covering under their parliamentary powers vast areas for 
the supply of electricity in bulk to tramway companies, 
electric light companies, works’ owners, and for manu- 
facturing purposes generally. In certain cases, and under 
favourable conditions with regard to the district to be 
supplied, these companies may meet with success, but in 
many cases the author is of opinion the matter has been 
rushed into somewhat precipitately. Taking, for instance, 
а district of a fairly concentrated character, or in which a 
large number of small works and factories exist, absorbing 
each, say, 100 b.p. to 200 h. p, it might-be found that with 
the power company supplying them with electricity at 
ld. per unit it would bo more profitable and convenient to 
them to obtain their power from the company in preference 
to laying down their own plant. [n cases such as this the 


power companies should have a good lield before them. 
J)) ß MON dM ANE AR 
* Paper read before the Iron and Steel Institute. 


When, however, the power company enters the field in 
districts where all the works are of an extensive character, 
and absorb 500 h.p. to 5,000 h.p. in electric current each, 
the case changes its aspect, and it will be found that it will 
be more profitable for the works owners to produce their 
own power. 

On examining closely the cost of production of elec- 
trieity by works owners in their own works, it is quite 
clear that with generating stations of 400 h.p. and upwards, 
equipped with economical and modern appliances in the 
shape of high-pressure boilers, mechanical stokers, triple- 
expansion condensing engines working with superheated 
steam, etc., the cost of production should not exceed 
jd. per Board of Trade unit, inclusive of interest and 
depreciation on the capital outlay. With blast-furnace 
waste gases this figure would be still less. The author is 
of opinion that in the case of power stations in works 
dealing with 1,000 h p. and upwards, and laid down upon 
the most modern lines, this cost of production can be reduced 
to 0 4d. per Board of Trade unit, as shown in the case of 
Messrs. Dorman, Long, and Co.'s, Limited, works. Some 
of the cases are taken from plants which have been in 
operation for some considerable time, and in which the 
very latest appliances and highest pressures may not be 
available. It would be most interesting with regard to 
the above subject to have the experience of those who 
have had the practical experience of producing their electric 
power, making use of large gas-engines working with the 
waste gases from the blast furnaces, and to hear from them 
at what cost per unit they find they are producing 
their electric power delivered at the switchboard. Far be 
it from the author to discourage enterprise in any shape or 
form, especially as regards the formation of power companies, 
but that enterprise should be duly tempered with caution 
in formulating such large schemes. It would be interesting 
to have the experience of our German friends on this 
point, as the majority of the large works have their own 
sources of power supply, and to hear from them the lowest 
rate at which they are producing their unit of electricity. 


CONCLUSION AND SUMMARY. 


The cases enumerated above demonstrate in a practical 
manner the advantages which have actually accrued 
from the substitution of electricity for steam or other 
forms of driving. Electricity used as a motive power 
was, in the days when the author first treated the 
subject in the form of a paper, comparatively a 
new departure for the works manager and engineer. 
The enormous developments and strides which have been 
made during the past 10 years in this branch of engineer- 
ing tend in the direction that every works owner and 
engineer should acquire a thorough knowledge of this 
subject. We have in Great Britain been somewhat slow 
in making use of all the advantages which electricity has 
enabled us to reap. In many parts are to be found the 
same old low-pressure boilers, which have done service for 
the past 30 years, with working pressure as low as 15lb. 
per square inch. In other works are still to be found the 
same old beam engines constructed in the days of Watt 
and Stephenson. Works are still to be found in which over 
100 small high-pressure and non-condensing engines are 
distributed with their mileage of steam-pipes throughout the 
works—little or no attempt having been made to improve 
this state of affairs. It is in cases such as these the author 
trusts this paper may be of service, ру showing clearly and 
in a practical manner the actual result which would accrue 
from the remodelling of the driving arrangements upon 
the electrical method. In no country have we finer 
examples before us of the achievements of electricity as а 
motive power than in Germany, and we must all admire 
the skill, ingenuity, and, above all, the enterprise of our 
German friends in this direction. There are many out- 
lying advantages which would accrue were works and 
industrial establishments driven electrically. There 
would be an enormous reduction in the smoke produced 
in large manufacturing centres, and а proportionate 
increase in а healthier state of things for the inhabitants. 
In these days, when the idea of coalfields giving out is 
mooted, there would be a perceptible difference in the 
quantity of our coal consumption, which, although perhaps 
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unpalatable to the coal owner, would be most welcome to 
the manufacturer, who aims at the lowest cost of produc- 
tion The application of electric power to the iron and 
steel, engineering, and manufacturing industries in Great 
Britain has certainly not developed with anything like 
the rapidity with which it has progressed in America and 
on the Continent, and the author has often wished to 
ascertain the reasons underlying this retarding influence. 

Generally speaking, the powers and responsibility vested 
in the general manager of a works in England are very 
different to what they are in a works in America. There 
the position is one of much greater latitude in the scope of 
innovations and improvements, and of responsibility also. 
The actual result, therefore, is that improvements апа 
savings are rapidly carried out, and the board of directors 
look to their manager for the expected improvement and 
savings, owing to the manager's minute knowledge of the 
details of the scheme he is putting forward and his 
great sense of responsibility in the matter. In the 
author's experience in dealing with firms in England he 
has most frequently been struck with the small scope 
of initiative action allotted to the works manager, nearly 
every innovation and improvement being referred to the 
board of directors. This in a very large degree appears to 
be the cause of a retarding influence on electric power 
progress in our country. In brief, the scope and respon- 
sibility vested in the works manager in America is very 
different to that allotted to the works manager in England. 
The board of directors’ decision is responsible for the results 
obtained, and the works manager carries out the wishes 
of the board; on the other side the works manager is 
directly responsible to the board for the innovations that 
have been carried out. 

There is one point that has most forcibly struck the 
author in dealing with improvement schemes for works 
Outside of our own country he has invariably been met 
with a first question, What is the saving to be effected 
under the proposed scheme?” In England the first ques- 
tion put is, “ What is the cost going to be!" Both are 
naturally very important considerations, but many is the 
time that really great and immediate savings have been 
left unconsidered by that one glance at the first cost, and 
the documenta have been pigeon-holed and shelved, only to 
be brought out when absolute necessity, not real enterpriee, 
compelled them to be resorted to again. In the many uses 
to which electricity has been applied as motive power, 
none has proved more suitable than its application to 
shipyards, dockyards, and other works of this description, 
possessing a great number of scattered and intermittently 
working machines. Our great dockyards, both at home 
and abroad, offer a case in which enormous savings could 
‚Ье effected. "The reduction in working costs of a number 
. of shipyards with which the author is acquainted has varied 
between 30 and 60 per cent If this same saving could be 
effected in similar establishments, such as our Government 
dockyards, the result would be highly bereficial to the 
country. 

In placing this paper before the Iron and Steel Institute, 
the author's one endeavour has been to show what are the 
immense possibilities and advantages to be derived from 
carefully considered electric power schemes. He has done 
his best to put the subject forward plainly and in a practical 
light, and if in the preceding pages he has given data, 
information, and subjects for thought and consideration to 
the members of this important institute, his task will have 
been amply repaid. The authors thanks are due to the 
following firms for information kindly placed at his 
disposal: The Lahmeyer Electrical Company. Limited, 
London ; Messrs. Siemens Bros. and Co., Limited, London ; 
Messrs. Laurence, Scott, and Co., Limited, Norwich ; Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool 
and Middlesbrough : Colonel Crompton, London ; Messrs. 
Ernest Scott and Mountain, Limited, Newcastle-on-Tyne ; 
Messrs. J. H. Holmes and Co., Newcastle-on-Tyne ; Messrs. 
Dorman, Long, and Co., Limited, Middlesbrough ; Messrs. 
Archibald Smith and Stevens, London ; the Westinghouse 
Company, London; Mr. Alexander Siemens, London ; 
Prof. Salomons, Frankfurt; the Allgemeine Electricitats- 
Gesellschaft, Berlin; the Compagnie Internationale 
d'Electricité, Liège; Messrs. Guest, Keen, and Nettlefolds, 


129 


— 


Limited; Sir James Laing and Sons; Messrs. Short Bros.; 
Messrs. Craig Taylor; and Messrs. Scott and Co. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The opening meeting of the new session of the Institu- 
tion of Electrical Engineers was held on the 13th inst. at 
the Institution of Civil Engineers, Great George-street, 
Westminster. Mr. J. Gavey was in the chair. 

The minutes of the general meeting held in May last 
having been read and confirmed, 

The CHAIRMAN said he had an announcement to make 
which he was sure would be received with the universal 
expression of regret of the meeting. They were all there 
that night in the hopes of hearing a most instructive and 
attractive address from their President, but unfortunately 
the members of the Council were suddenly startled that 
day by the announcement that the President was too ill 
to be present in the evening. Under the circumstances, 
and notwithstanding the fact that Mr. Swinburne himself 
was in favour of his address being read by a deputy, the 
Council, after very serious consideration, had come to the 
conclusion that the reading of the President's address 
without the President would be something like the play 
of “Hamlet” with Hamlet left out. They had therefore 
determined to postpone the reading of the address to a 
later date. He thought the meeting would join with him 
in expressing its feeling of regret at the attack of illness 
from which Mr. Swinburne was suffering. Не hoped that 
the illness was not a dangerous one, but merely sufficient 
to incapacitate the President being there that night. He 
suggested that the meeting should unite with the Council 
in an expression of deep regret at the unavoidable absence 
of Mr Swinburne, and this was agreed to in silence. 

The Chairman next moved а vote of condolence with 
the relatives of the late Sir Frederick Abel, the late Mr. 
John Hall Gladstone, and the late Prof. Sidney Short, all 
of whom were members of the Institution, and had died 
during the recess. The motion was carried nem. con. 

The next announcement made by the Chairman was 
that the hon. treasurer of the Institution, Prof. W. E. 
Ayrton, who had held office for so long a time in various 
capacities, had felt himself compelled, owing partly to ill- 
health and partly by the pressure of other duties, to resign his 
office as hon. treasurer. Mr. Gavey was sure the announce- 
ment would be received with considerable regret. They 
all knew their dear old friend Prof. Ayrton. They had 
followed his career with interest and о feeling, and 
they all knew what а useful member he had been to their 
society. He was one of the very early members of the 
Institution, and not only had he helped them in their 
debates, but he had devoted a vast amount of attention to 
the interests of the society, both at the Council meetings 
and at committee meetings, and also in his capacity as hon. 
treasurer. The Chairman asked the meeting to unite in a 
very hearty vote of thanks to Prof. Ayrton for the length 
of honourable service he had rendered to the Institution. 
The vote was agreed to with acelamation. 

The Chairman said he was happy to announce that Mr. 
Robert Hammond had been elected to fill the honorary 
office of treasurer in succession to Prof. Ayrton. 

Mr. Gavey then gave some particulars of the intended 
visit of the Institution to Italy next year The party would 
travel riá the Lucerne-St. Gothard route, leaving London 
on Thursday, April 2. It would arrive at Como on April 3, 
and leave there on April 6 for Milan. The members would 
finally disperse at Milan on April 9, the day before Good 
Friday, when they would be able either to return home or 
extend their visit to other parts at their pleasure. He was 
gure this would prove a very interesting visit. In Southern 
Italy their co-engineers had availed themselves to the 
utmost of the great water powers that were stored up in 
the lakes, and not only would it be a most instructive, but, 
from the picturesque point of view, a most pleasing and 
interesting journey. The Chairman further announced 
that it was intended to visit America in the year 1904, and 
he read a letter received by the Council from the American 
Institute of Electrical Engineers extending an invitation, 
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expressed in the warmest terms, to the members of this 
Institution to visit the United States and hold a joint 
meeting either there or in Canada. Mr. Gavey said it was 
originally suggested that the meeting should either be held 
in Montreal next year or in the United States іп the 
following year. The Council had decided to accept the 
invitation of the American Institute for the year 1904. 
He understood that the meeting would, however, be held 
in Canada, and that further information would reach them 
soon from the McGill University in Montreal. Incidentally 
he mentioned that the St. Louis Exposition would be open 
at the time of the visit. 

The Chairman next referred to the deputation from 
the Institution which had recently waited on the President 
of the Board of Trade with reference to the regulations 
under the Electric Lighting Acts. The matter was not 
yet ripe for a definite announcement, but the result of the 
deputation would be stated at a future date. The Council 
had also been in correspondence with the Home Office in 
connection with the Factory Act, and they had been 
assured that a full opportunity would be afforded for the 
discussion of the new regulations before they were adopted. 
The Council was also urging upon the Secretary of Kate 
to assist the profession in regard to the employment of 

oung persons in factory works. The President of the 
nstitution of Electrical Engineers had been appointed 
ex-officio to serve on the committee nominated by the Home 
Office to enquire into the question relating to the use of 
electricity in mines. 

The Chairman next approached what he described as a 
burning question —i. e., the subscription rates and the issue 
of Science Abstracts. He explained that the Council felt 
that it was imperatively necessary to increase the funds at 
its disposal. From enquiries made earlier in the year it 
appeared that, generally, the members were prepared to 
support the Council in the measures it considered necessary 
to adopt, and a new scale of subscriptions was recom- 
mended. In drawing up this scale all subscriptions had 
been unified up to the present maximum, and it was thought 
reasonable to differentiate between home members and those 
residing abroad on account of the greater privileges enjoyed 
by the former. Thus it was proposed that the revised 
rates should be as follows: Home members, £3. 3s. per 
annum; members residing abroad, £2. 2s. ; associate members 
and associates, home £2. 2s, abroad £1. 118. 6d. As 
regards students, under the previous regulations a student, 
after remaining as such for three years, was compelled to 
become either an associate or associate member, but it was 
now proposed to divide the grade of student into two 
classes—student junior and student senior. For the first 
three years of a student’s connection he would pay £1. 1s. 
annually, but after three years, if he were not eligible for 
election as associate member, he might remain for another 
three years, or until he could qualify for election, for the 
annual payment of £1. 11s. 6d. A meeting of the full 
members of the Institution would shortly be called, and 
these proposals put before them. As regards Science 
Abstracts, it was proposed to supply each complete issue to 
those members desirous of having it for an annual payment 
of 7s. 6d., or for the engineering portion alone 58. per 
annum, instead of distributing it gratis as heretofore. 

A list of some of the papers promised for this session 
having been read, the Chairman presented the premiums 
and prizes awarded by the Council as per the list published 
in the annual report. 

The meeting then adjourned till Thursday, Nov. 27, 
when Sir Oliver Lodge will read a paper on the subject of 
Electrons,” 

THE PRESIDENT’S ADDRESS. 

We have great pleasure in announcing, from enyuiries 
made, that Mr. Swinburne has quite recovered from his 
recent indisposition, and is able to attend to his daily 
business duties as usual. The statement in our last issue 
that the President's address would be delivered at a meet- 
ing of the Institution to-night was rather premature. The 
further postponement of the address, however, has nothing 
whatever to do with Mr. Swinburne's present state of health, 
and as soon as а day can conveniently be arranged a meet- 
ing us be he!d, and the address read by the President 

imself. 


WIRELESS TELEGRAPHY. 


On Tuesday last, before a meeting of the к College 
Engineering Society, Prof. Ernest Wilson delivered an 
interesting lecture on wireless telegraphy, illustrated by 
experiments which were most successful While the 
lecture was intended to be of an elementary order, the 
subject was carried up to date, and the difficulties of 
successful wireless telegraphy were fully gone into. In the 
earlier part of the lecture Prof. Wilson showed that with 
an oscillatory circuit of circular form transmission by 
electromagnetic induction was quite possible, but that the 
range of such transmission was limited. He instanced the 
Post Office system of 5 between the north coast 
of Ireland and Rathlin Island as a practical example of 
the induction telegraph. The range of this system 
was, however, so limited that the Post Office engineer, 
in establishing а system of wireless telegraphy between 
Howth, in Ireland, and Holyhead, had recourse to elec- 
trostatic transmission. In this case the oscillating circuit 
of both the transmitter and receiver were opened out, and 
took the form of vertical wires. He then explained how the 
presence of these oscillatory effects could be indicated by 
means of a spark in a spark gap, or by the glowing of a 
vacuum tube. An interesting experiment on the tuning 
of a receiving circuit by altering the capacity in the same 
was then shown. Prof. Wilson proceeded to explain the 
action of the coherer, which enabled much more feeble 
disturbances to be recorded. A more delicate detector 
still was that depending for its action on the effect of these 
high-frequency currents on small magnets. In 1897 Mr. 
Rutherford succeeded in signalling over a distance of 
14 miles by means of magnetic detectors, but unfor- 
tunately he did not pursue the investigations far enough. 
He used a number of exceedingly fine magnets inside a 
coil of two circuits, of which one circuit was connected to 
the vertical mast of the receiver and the other on to a 
telephone. When the high-frequency currents received by 
the mast passed round the one circuit the magnets lost a 
certain amount of their residual magnetisation, and gave 
an audible signal in the telephone. In the same year Prof. 
Wilson experimented with this Me of receiver, and he 
showed a model that was then used. An experiment carried 
out at the lecture consisted in slowly varying the current 
in a magnetising coil round such a system of small magnete, 
when it was found that there were two distinct parts of 
the magnetisation curve at which the signal given when 
an oscillatory discharge took place in the room was 
most loudly heard in the telephone. This, Prof. Wilson 
explained, was at the steep parts of the curve, in which the 
magnets were in a most unstable state. This type of magnetic 
detector is now being used by Mr. Marconi in his long- 
distance experiments. On the question of the tuning of 
wireless telegraphy, in order to give secresy, Prof. Wilson 
explained in detail the various attempts which have been 
made, and also the difficulties underlying the same. He 
showed that, owing to the large amount of energy employed 
in long-distance transmission, it was, as far as is known at 
present, impossible to prevent the signals being received 
at points near the sending station, even with untuned 
receiving circuits. He also showed how, when such a 
station tried to prevent its messages being read by sending 
at the same time two sets of signals, only one of which 
had sufficient energy to reach a distant source, the messages 
could be divided out from the confusing signals. This 
could be done by a combination of damping and tuning 
the receiver, and was actually accomplished by an experi- 
menter recently, when Mr. Marconis experiments 
between Cornwall and Italy were being carried out. 

Coming to the commercial use of wireless telegraphy, 
the l-cturer stated that it was mostly applicable to 
signalling from the shore to ships at sea. This class of 
work would be completely disorganised if stations were 
at work on the land using a large amount of energy in 
order to transmit signals over enormous distances. 

The conclusions from the lecture were that, as has been 
pointed out before in our columns, secresy in wireless tele- 
graphy has yet to be attained ; also, that it is quite easy 
for any system of wireless telegraphy to be completely 
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upset by a rival undertaking, or even by the cosmic effecte. | so requiring intercommunication shall in any such case 


For instance, it was found when listening at a receiving 
station, that when sun spots were ела signals 
were received which could only be attributed to the 
electromagnetic disturbances caused by these sun spots. 
Such disturbances would interfere with wireless telegraphy 
considerably. The lecturer concluded by hints at various 
fields in which wireless transmission of energy would be 
most useful, such as the direction of torpedoes and the more 
effective warning of ships as they approached dangerous 
shores. On the motion of the chairman of the society, a 
hearty vote of thanks was then passed to Prof. Wilson. 


TUNBRIDGE WELLS TELEPHONES. 


With respect to our article on the above subject in last 
week's issue, there was an inaccurate statement as to the 
issue of a new license to the National Telephone Company. 
The Postmaster-General writes to us that “ no new license 
for the Tunbridge Wells area was issued on Aug. 11 last, 
but that on that date & formal deed was executed by which 
the National Telephone Company accepted as a condition 
of their license the conditions specified in Section 3 of the 
Ei de Act, 1899, so far as their exchange system in 
the Tunbridge Wells area is concerned." The portions of 
this section of the Act applicable to the present case read 
as follows: 

“ Prowisions as to Existing Companies: (3)—(1) Where an 
existing company have before the passing of this Act, 
under & license from the Postmaster-General, provided a 
system of public telephonic communication in any exchange 
area, and it is proposed to grant a new license to а local 
authority or to another company to provide public tele- 
phonic communication in the same exchange area, or 
any part thereof, then, if the existing company consent 
to it being made a condition of their license: (a) that 
they will not give favour or preference to any person 
whomsoever within the area specified in the new 
license, and will not, within that area, as a condition 
of giving a service, require from any person the grant of 
any facility except for the purpose of supplying telephonic 
communication to that person; i 0) that their 
charges shall not, within the area specified in the new 
license, exceed the maximum rates or fall below the 
minimum rates authorised in that behalf by the 
Postmaster-General within that area, it shall be a 
condition of the grant of the new license that where 
16 18 proved to the satisfaction of the Postmaster-General 
that the existing apium) have incurred or contracted to 
incur, in the area specified in the new license, material 
expenditure in laying down underground wires, and have 
by agreement with any local authority within that area 
acquired powers for that purpose, those powers shall con- 
tinue for the period specified in the new license for the 
duration thereof, but, subject as aforesaid, on the terms 
and conditions specified in the agreement (including any 
provisions thereof for determination on breach of covenant), 
except so far as they may be varied by any subsequent 
agreement with the local authority." 


Sub-Sections 2, 3, and 4 do not apply to the present 
case, but Sub-Section 5, which reads as follows, does: “ (5) 
If the license of ап existing company is under the pro- 
visions of this section extended in respect of any exchange 
area for a period of not less than eight years beyond the 
term existing at the passing of this Act, the company 
shall, at the request of any other licensee of the Post- 
master-General providing public telephonic communica- 
tion in the whole or any part of that exchange area, 
and under such circumstances and on such terms and con- 
ditions as may, within six months from the passing of this 
Act, be prescribed by an order of the Postmaster-General, 
made with the approval of the Treasury, afford all proper 
facilities for the transmission of telephonic messages 
between persons using the system of the company (either 
in the whole or in part of the exchange area, as the Pust- 
master-General may ee and persons using the 


_ system of such other licensee, provided that the licensee 


afford similar facilities ” 

These regulations for intercommunication were sum- 
marised in our previous article. 

The above extracts do not make it at all clear why there 
should have been such a long delay in the execution of 
the deed referred to by the Postmaster-General. In our 
opinion, the condition of the granting of the new license 
enabling such a deed to be executed could only have been 
inserted in the Corporation license if the National Tele- 
1 Company agreed to the provisions (a) and (0). 

his is the reading of the olause, and if our view is correot, 
the delay in executing this deed has given the company 
more than two years in which they have not fulfilled their 
obligations under these provisions. In fact, at Tunbridge 
Wells the policy of the company and their actions have 
during this time been directly opposite to that laid down 
in these preliminary provisions to the extension of the 
period of their license. The result of the delay has been 
against the Corporation undertaking. 

On Thursday, 20th inst., а large and important deputa- 
tion waited on the Postmaster-General to protest against 
the transfer of Tunbridge Wells municipal telephone under- 
taking to the National Telephone Company. Amongat 
those present were Messrs. T Lough, M.P.; Luke White, 
M.P.; D. J. Schackleton, M.P.; Alderman R. S. Robinson, 
L.C.C. ; Alderman Pink, J.P., Alderman Putland, and 
Councillors G. Abbott, W. Bournes, and C. W. Strange 
from Tunbridge Wells; the Lord Mayor of Manchester, 
Councillor Royle; Alderman Southern, J.P., chairman 
of the Manchester Telephone Committee; Councillor 
Carpenter, of Portsmouth; Councillor W. Clark, of 
Halifax, chairman of the executive committee of the 
National Chamber of Trade; Councillor Dickinson, of 
Blackpool; Councillor J. Brown, chairman of the Hull 
Telephone Committee ; Councillor J. B. Rowe, chairman 
of the Eastbourne Telephone Committee ; А. К. Bennett, 
M.LE.E, and а number of other gentlemen, either tele- 
phone users in the Tunbridge Wells or interested in 
m telephones in other towns. | 

Mr. T. Louay, M.P., introdueed the deputation, which 
he said could be divided into two parts—t.e., those repre- 
senting the opposition in Tunbridge Wells to the agree- 
ment which had been signed by the Corporation, and those 
gentlemen who had come from other towns in order to 
protest against the precedent which would be established 
if such an agreement was assented to by the Postmaster- 
General. He held that the secresy of the preliminary 
arrangements set à bad example to the municipal life of 
the country. The hurried proceedings of the Corporation 
of Tunbridge Wells infringed all the formalities of muni- 
cipal procedure. He asked that the Postmaster-General 
would at least grant а delay of one year before giving his 
eonsent to the agreement, which was voted upon imme- 
diately after an election, which should have been fought 
on the question. The new members elected, and who 
practically carried the agreement, had all in their election 
addresses said that they would not sell the undertaking. 

Alderman К. S. ROBINSON, L. C. C, then gave a brief 
history of the telephone in the Tunbridge Wells area for 
the past three years. This covered the opposition to the 
original inefficient system of the National Telephone Com- 

ny, which led to the municipal exchange being started. 
In that time the number of subscribers within the area 
had gone up from 120 to about 1,800, which showed o 
a great field there was for a good telephone service. His 
résumé included the facts given in our last issue. Не pro- 
ceeded to state that 196 subscribers who now paid £2. 10s. 
per annum and 1d. per outgoing call, had now signed agree- 
ments to pay а minimum sum of £5 per annum in future. 
Thirty-two of the subscribers on the £3. 10s. rate had agreed 
to the same minimum subscription, and 120 of the flat-rate 
subscribers had agreed to pay £6 perannum. He proceeded 
to show that with the mcreased income of £520 per annum 
so obtained, and with the additional lines which could be 
constructed in consequence of the consulting engineer 
returning his commission, the undertaking would be 
financially successful in the future. The reason for the 
estimates having been exceeded was the undue develop. 
ment of the long lines to outlying villages; the users of 


e 
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these lines were there to protest against the Corporation 
undertaking being sold. In conclusion, he urged upon 
the Postmaster-General to definitely refuse his sanction 
to the agreement, as the permission for any such transfer 
would be a total reversal of the declared and settled policy 
of the Government. . 

Alderman PUTLAND then spoke on the unsatisfactory 
clauses in the proposed agreement as far as security for 
the due performance of the financial obligations of the 
Е was concerned. 

Mr. Lawson Dopp urged the fact that the agreement 
had been rushed through the Council, and that even at 
the second meeting the report of the financial state was 
not received in due time to enable it to be considered. He 
thought that the half-crown which the Corporation would 
receive per flat subscriber was too small а sum for the 
privileges granted. In Glasgow the Corporation received 
twice that amount per subscriber. 

The LORD MAYOR OF MANCHESTER then read the resolu- 
tions which had been passed by his Council, which objected 
to the transfer on the ground that it defeated the recom- 
mendations of the Telephone Committee and the provisions 
of the Telegraph Act of 1899. 

Alderman SovTHERN, the chairman of the Manchester 
Committee, in reply to Mr. Austen Chamberlain, said that 
the effect of the transfer, if allowed, would be bad for 
municipal telephone enterprises throughout the country. 
Already a flood of literature had been sent out exaggerating 
what was termed the failure of the Tunbridge Wells under- 
taking. This suggested failure was not supported by facts, 
and he urged that the matter of transfer should not be 
decided until next year’s elections had taken place. 

Mr. AUSTEN CHAMBERLAIN, in reply, said that he recog- 
nised the importance of the deputation, and that the 
interests involved were not confined to Tunbridge Wells, but 
affected several of the great corporations in the country. 
The details of the agreement were a matter of great import- 
ance, and he was not surprised at the interest evoked. His 
decision, whatever it might be, would have a far-reaching 
effect, and he must have a reasonable time for consideration. 
He had already stated that nine days were not long enough 
to enable him to arrive at a decision, but at the same time 
he recognised that the parties interested were entitled to 
an answer at tho earliest possible date. He could not 
hang up the matter for a year, as had been suggested. As 
far as the local grounds for refusing his consent was con- 
cerned, he did not consider it the duty or proper of the 
Postmaster-Greneral to constitute himself a court of 
appeal ovor local matters. Не felt that he was 
only entitled to deal with Tunbridge Wells through 


their recognised mouthpiece—the Corporation. He 
had endeavoured to ascertain from some of the 
speakers how this agreement, if it should be 


assented to, would atlect other parts of the country. It 
had been said that there was a fear lest this transfer 
should he cited as a failure of municipal telephony, and 
hence pressure should be brought to bear to reverse the 
telephone poliey of other corporations. He hardly thought 
that this would be the case. His point of view was 
that he could not undertake to protect Tunbridge 
Wells against the acts of the elected members of 
the Council. Куеп if, after considering the informa- 
tion laid before him, he came to the conclusion 
that the undertaking would be successful, he should 
hardly like to take the responsibility of forcing his 
opinion on the majority of the elected members. hat 
he had to consider was the effect of the proposed sale on 
the policy of the Post Office. The company had obtained 
an extended license in consequence of competition being 
established, and they wished to enjoy this extension when 
the reason for it had been removed. In fact, he had to 
decide on the national question of how the agreement 
affected national interests, and how it would operate if the 
Government should decide to take over the whole telephone 
system in the United Kingdom. He had other deputations 
to hear on the matter, after which he would give his 
decision with as little delay as possible. 

The deputation then passed a vote of thanks to the 
P'ostmaster-General for his courteous hearing. 

In the afternoon a meeting of the representatives who 


had attended the congress from all parts of the kingdom 
was held in Cannon-street Hotel, in order to decide how 
best to take joint action in further opposing the agree- 
ment in question. 


STREET LAMP TESTING. 


Mr. J. W. Bradley, the engineer to the city of West- 
minster, has had carried out during the months of April, 
May, August, and September last somo interesting photo- 
metric tests on the street lamps under his care. Мо less 
than 14 different systems of lighting were employed, 
amongst which, however, must be included three arc light- 
ing installations supplied by three separate electric lighting 
companies. The other luminants include Suggs’ high- 
pressure incandescent gas-burners, the Welsbaob self- 
intensifying gas lamp, the Scotch Snell lamp of the same 
type, the Rison oil lamp, and a number of different incan- 
descent gas lampe with different consumptions of gas per 
hour, ordinary flat-flame burners and ordinary incandescent 
electric lamps. The value of the figures obtained, and as 
published by Mr. Bradley, is considerably lessened by the 
fact that in the publication а number of details as to the 
carrying out of the tests are omitted. All that is given 
is the date of testing, the height of the lamp from the 
street level, the candle-power, and, in a number of instances, 
the normal consumption of the light-giving agent in ques- 
tion. No reference is made as to the distance from the 
light at which the readings of the photometer were taken, 
which position has a considerable effect on the rosult. 
This is especially so with arc lighting, as the polar curve 
from arc lamps із by no means a circle, as might be assumed 
from the figures in the tables before us. The аге lamps 
used in Westminster are presumed to consumo 500 watts, 
and from the 50 tests made the avcrage candle-power comes 
out at 670. The average height of the columns is 22ft., 
and Mr. Bradley estimates that the lamps would have to be 
placed 107ft. apart, or 49 to the mile, in order that the 
pavement midway between two consecutive lamps should 
have a light equal to one candle placed 3ft. away. The 
nearest approach to the arc lamp in the Westminster 
area is the Suggs high-pressure incandescent gas. With 
these, 15 readings on three different dates give an average 
of 494 c.p. The highest reading obtained was 686 c.p., 
and the lowest, with all the mantles in огісг, 391. 
Although tbis variation is large, immediately one or two 
mantles become defective the candle-power drops to a 
much lower figure. The same thing applies if the pressure 
inereasing gear is out of order. It must be remarked, 
however, that high variations are also found in the 
readings obtained in the electric arc lamps. These varia- 
tions appear to us to be due to sant of regulation—in 
other words, the measurements were not made on the 
current and voltage of the individual lamp being 
experimented with. Mr. Bradley estimates that on the 
same basis for the minimum lighting at the point midway 
between two lamps, the Suggs high-pressure gas-burners 
would have to be placed 93ft. apart on columns 14ft. 6in. 
high. The flat-flame burners, consuming 18 48ft. per 
hour, would have to be placed 51%. apart, while the incan- 
descent mantles, taking 4-2 cubic feet of gas per hour, 
would be placed 30ft. apart. The last two figures for con- 
sumption and distance show how much the incandescent 
mantle has improved gas-lighting. Without, howover, the 
consumption of the Suggs 5 burners, and the 
cost of renewing, with the upkecp of the pressure. increas- 
ing gear, no comparison as to the relative costs can be 
made. We presume that Mr. Bradley is holding over 
these figures until ho makes a report to the whole of the 
Council of the city of Westminster on the subject. Unless 
he then gives more details as to how the tests were carried 
out and the state of the atmusphere at the time, we are 
afraid that the supporters of the rival systems of lighting 
will none of them be satisfied. 


Bermondsey.— Messrs. Peek. Freau, and Co. have let to Société 
Gramme, Paris. the entire contract for the power and light installa- 
tion at their fuctory, including engines, motors, dynamos, and wiring. 
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SOME NOTES ON AIR-PUMP DESIGN. 
BY С. L. BROWNE. 
(Continued from page 698.) 


Before dealing with the considerations which determine 
the capacity of an air-pump for any particular duty, it will 
first be necessary to decide upon the type of air-pump to 
be used. The single-acting vertical air-pump, when supplied 
with foot valves, has by far the highest efficiency as a 

the average efficiency being about 50 per cent., while 


pum 
an efficiency of 60 per cent. may be obtained with a well. 


designed specimen. These figures compare very favourably 
with the results given by the double-acting horizontal type, 
Striotl 

speaking, the vertical air- pump is always to a certain arent 
double-acting, since the volume of the pump rod displaces 
& portion of the contents of the pump during the down 
stroke; and where a trunk is used the air-pump may be 
made to deliver as much of its contents on the down stroke 
as on the up stroke by making the sectional area of the 


which rarely exceeds an efficiency of 35 per cent. 


trunk equal to half that of the pump barrel. This practice, 
however, tends to make the bucket valves less sensitive. 


The high efficiency of the vertical single acting air-pump 
is due to the small clearances between the top of the bucket 
and the head’s valves, and between the bottom of the 
bucket and the foot valves, and to the fact that the direc- 
tion of the flow of water through the pump remains 
unchanged. The water also collects readily below the 
bucket during the up stroke of the pump, and, being 
retained by the foot valves, is projected with certainty 


through the valves in the bucket. The closure of these 
valves is sure and rapid, being positively closed by gravity. 


It will be instructive to follow the action of this pump 


reciation 


he water 
which has accumulated during the down stroke against the 


under working conditions, with a view to an a 
of the requirements to be met in its design. 


foot valves in the passage between the foot valves and the 


condenser commences to flow slowly into the pump as the | 
bucket rises, and provided that the difference between 
the pressure in the pump barrel and that in the condenser 
be sufficient, this flow will coutinue until the level of the 


water falls, so that it no longer touches the top of the 
passage. This will allow the air and vapour to pass into 


the pump along with tbe water, the momentum of the water 


still flowing eae i the foot vaives helping to keep them 
open. The air will bubble up through the water above the 


foot valves, its rate of flow through the water in the 
pump barrel inereasing as the water gradually comes to 


rest. The height of the column of water which will 
enter the pump is determined by the difference in the 
pressures above and below it, being slightly increased by 
the amount of water driven "шо the foot valves by its 
own momentum. It is also evident that the pressure in 
the condenser will not force the air downward through 
the water into the pump, but ав soon as their respective 
positions are reversed—that is, the water above and the air 
beneath it—the difference in their specific gravities will 
operate to produce a rapid ascension of the air through the 
water. The falling of the level of the water below the top 
of the passage between the condenser and the air-pump, by 
allowing the air and vapour to pass along it, will at once tend 
to make the pressure below the foot valves equal to that in 
the condenser, and the water will gradually come to rest, 
since the head of water above the foot valves checks its 
onward movement. The bucket wil now be coming to 
rest at its upper stroke limit, discharging into the atmo- 
sphere the water and air above it, and a downward current 
setting in through the foot valves closes them and prevents 
the further entrance of air. Thus the final pressure of the 
vapour and air between the water in the barrel of the 
air-pump and the bucket when the latter is at its upper 
stroke limit, will be less than that in the condenser by an 
amount due to the head of water above the foot valves. 
The bucket now descends, aud the contents of the pump 
are projected through the bucket valves. 

The cycle of operations described above will be slightly 
modified by the design of the pump, the cross area, shape, 
and length of the passage into the air-pump, the ratio of 
the ee of the pump to the volume of water to 


be han 


led per working stroke, and algo by the speed of 


the bucket. 
later. 

In order to facilitate the flow of water and air into the 
pump, the condenser should be placed as near to the main 
engines as is convenient, and the piping should be arranged, 
if possible, with a continuous drop from the engine to the 
air-pump foot valves. All pockets or cavities where air 
can lodge or eddies be formed should be scrupulously 
avoided. Where a horizontal air-pump is worked by a 
prolongation of the low-pressure cylinder piston rod of 
the main engine, this result cannot be obtained, a circum- 
stance which in part accounts for the less satisfactory vacuum 
obtained in horizontal air-pumps so driven. Apart from 
the increased back pressure induced by a long exhaust-pipe 
range, where the shell is thin and the diameter large, as in 
mild-steel exhaust piping, it is liable to take up the vibra- 
tion both of the main engines and alse of the condenser 
pumps. Should the strokes of the pumps happen to 
synchronise with the pulsations of the exhaust steam, this 
vibration is apt to cause considerable annoyance. The 
length of the passage from the condenser to the foot valve 
of the air-pump and the head of water therein have a 
direct influence upon the speed at which the air-pump 
bucket may be driven, since, apart from the head, the 
absolute pressure in the condenser, which is necessarily 
feeble, is the only means of setting in motion the column 
of water of this length, and of driving it through the foot 
valves in the wake of the ascending bucket, the speed of 
which is limited by the degree of acceleration which 
may be imparted to the water during the upward 
stroke of the pump. In any case the foot valves 
should be placed below the lowest level of the con. 
denser. It is evident that if the vacuum in the 
condenser is already good, it will require a well-designed 

ump to create a difference -in pressure sufficient to 
ift the foot valves and draw the water through them, 
for it must be remembered that the pressure in the barrel 
of the pump must vary during one stroke from below that 
of the condenser, when the foot valves are open, to above 
that of the atmosphere, when the contents of the pump are 
being discharged through the head valves. 

With the above conditions in view the foot valves should 
be light, free from friction, and of such a design as to 
respond rapidly to the pressure tending to lift them off 
their seats. The clearance also between the bucket and 
these valves when the former is at its lower stroke limit 
should be as small as possible, since, apart from the beneficial 
effect which small clearances exert on the vacuum which 
may be obtained in the pump, a large clearance increases 
the depth of water which will always lie on the foot valves, 
and consequently augments the pressure necessary to lift 
them. A number cf small valves are better than a single 
large one. Not only are they less sluggish in action, but 
small sight doors may be arranged for their convenient 
inspection and renewal, and this is a matter of much 
importance if the pump is to be maintained in good 
working order. It is good practice to cast the grids 
beneath the valves at a small angle with the direction of 
the water passing through them, so that the entering water 
tends to rotate the valves upon their seats, and thus 
materially prolong their life. 

Га ее has been largely used for air-pump valves, 
and where this substance is employed it should be carefully 
selected for the purpose, since а rubber factory will turn 
out, perhaps, 100 different qualities of indiarubber. The 
Admiralty stipulate that the indiarubber supplied to them 
for this purpose shall consist solely of Para caoutchouc, 
white oxide of zine, and sulphur, the proportion of oxide 
of zinc not to exceed 70 per cent., nor that of the sulphur 
1] per cent. The manufactured article must also stand a 
dry-heat test of 270deg. F. for one hour, and a wet-heat 
test of 320deg. Е. for three hours, without showing any 
signs of deterioration. Where mineral oils are used for 
cylinder lubrication, indiarubber is not to be recommended, 
since these oils cause a more or less rapid decomposition of 
this material, a much better article, where mineral cylinder 
oils are used, being the substance commercially known as 
* yuleanite." Vulcanite is a special preparation of india- 
rubber, in the manufacture of which the latter is allowed 
to absorb from 35 to 40 per cent, of sulphur, and ig 


The two latter factors will be fully dealt with 
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exposed for some hours to a temperature of from 135deg. C. 
to 150deg. C. It is light, strong, and durable, and is 
entirely unaffected by oil. It is not, however, as pliable 
as indiarubber, and when used for pump valves takes the 
form of a flat dise, and, being threaded on а stud, works 
against а flat metallic guard. j 

There are numerous designs of pump valves, composed 
of various substances, but unless they fulfil the following 
requirements—namely, that they are light, require but 
little headroom, give ample passage for water compared 
with the space they occupy, and offer but little resistance 
in moving away from or returning to their seats—they are 
useless for the purpose under consideration. Most rules 
given for determining the opening through the foot 
valves express this area in terms of the air-pump 
displacement per given time. The quantity of water 
which passes through these valves, however, does not 
always bear a strict relation to the displacement of the 
pump in various designs. For instance, the quantity of 
water required to pass through these valves per cubic inch 
per minute displacement of the air-pump is less with a 
surface condenser than where jet condensation: is resorted 
to. If the opening ie too large, the valves will be sluggish 
in action; if too small, the momentum of the water pass- 
ing through the valves will interfere with their proper 
action. The mean velocity of the water through the foot 
valves should not exceed 500ft. per minute when the air- 
pump is working under full load. In practice this area is 


made a little less than that through the bucket valves, . 


which latter area will be considered in connection with 
bucket speed. 

The design and arrangement of the head valves is of 
115 importance if the pump is to give a high efficiency. 
They should be placed at the highest point in the pump, 
and the top grid plate designed so as to render impossible 
the accumulation of any air beneath it. The head valves 
should always be covered with water, so as to prevent the 
leakage of air into the pump. The depth of this water 
need not exceed gin. or lin. at most, otherwise it will offer 
an unnecessary resistande to the lifting of the head valves. 
For the same reason the opening to the hot-well should be 
long and shallow, so that the water will not accumulate on 
the valves, but will readily drain away. This point is of 
more importanee with а jet condenser, where a relatively 
large quantity of water is handled. It is good practice to 
‘cast ribs between the head valves on the grid, so that each 
individual valve is covered by a separate pool of water, by 
which means a leaky valve may be conveniently traced 
while the pump is at rest. Where the discharge to the 
hot-well is above the level of the head valves a cover is, 
of course, necessary, otherwise these valves may with 
advantage be left open. In well-designed pumps it will 
usually be found that the mazimum velocity of the water 
through the head valves does not greatly exceed 800ft. per 


minute. 
( To be continued. ) 
 —————— арасса — 
QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construetion work; and for each suit- 
&ble question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 


the paper. Questions may be sent at any time. 
QUESTIONS. 
555. A S h. p. enclosed motor is satisfactory in every respect 


humming noise when running, 
In this case the noise is very 


except that it makes a loud 
similiar to @ small steam horn. 


inconvenient, and it is important that it should be 129 In 
some books it is stated that the trouble can be overcome by filin 
away the ends of the pole-pieces, but this method has been tri 
and makes no appreciable difference. I should be glad if some 
of your readers would suggest some method of overcoming the 
difficulty. Would an increased number of slots in the armature 
make any difference ?—W. Е. 8. 

536. After running on full load for about five hours the collect- 
ing rings of a single-phase alternator are found to be dis- 
tinctly shaded in sections, corresponding in number to the poles 
on field magnets—the shadings being alternately of a dull and of a 
polished appearance. Can any reader explain this phenomenon ? 
3 mag be mentioned that the rings are quite cool after the run. — 


Question No. 529. —With four arc lamps burning in series on a 
220-volt direct-current circuit, it is found that some lamps con- 
sume the carbons faster than the others. Why is this, and how 
could they be made to all consume evenly ? 


ANSWERS. 

Best Answer to No. 529 (awarded 10s.).—A comparatively 
high rate of carbon consumption in a lamp may be due 
to either of two primary causes: (1) a greater current ; 
(2) a higher resistance. Either of these will cause a higher 
temperature in the are, and consequently a faster rate of 
carbon consumption, and as the heat developed depends 
upon current? x resistance, a small change in current will 
have a more marked effect than а similar small change in 
resistance. 

The current in one lamp will be different from that 
in another if there is some defect in the insulation of 
wiring or lamps, which provides a shunt to some part of 
the proper path of the current, while the resistance of a 
lamp arc will vary as the length of arc. 

The most convenient way of classifying the faults which 
we may expect to find is as under: (1) defects in wiring ; 
(2) defects in lamps. (1) Referring to the diagram (Fig. 1), 
8 c D 


Е 


+ A 


we may find that lamps A and B have a high consumption 
of carbon compared to C and D. If, now, we change 
A and B to the positions occupied by C and D, and put 
C and D in place of A and B, and run the lamps in this 
order for a day and note the carbon consumption, we will 
probably find that A and B have now a low while C and D 
have a high rate. This would clearly prove that there is a 
leak at some point, such as E between points B and C on 
diagram, either from E to earth or to the other wire if 
these are adjacent. The fault must then be found by 
examination of the wire in that locality and put right. 
If again we find that the rates of consumption in each pair 
are unaltered by the change, the lamps are at fault, and 
we shall treat of them later on. We may find that A burns 
faster than B, which burns faster than C, which burns 
faster than D. In this case it is almost certainly the wires 
which are at fault, a steady leakage Soins on all along the 
line ; if во, rewiring is the only remedy. Ву changing the 
lamps as above we may find whether this is the correct 
reason or whether the lamps are to blame. 

2. If we find that the rate of consumption in a lamp is 
high no matter where it is placed, we bave two causes from 
which to select the right one: (а) excessive friction in 
working pare ; (b) an undue preponderance of series over 
shunt ooil. 

(a) Suppose that the four lamps are switched into circuit 
and that B has excessive friction, its arc will not be quite 
so long as the others at striking, since the friction will 
oppose the upward motion. But B will not feed until ite 
arc is longer than the arcs of the others, since the friction 
is now opposing the downward motion, and as all subse- 
quent motion is downwards, the arc will always be longer 
than the others. We thus have in B's are a higher resist. 
ance, temperature, and rate of consumption of carbon. 

(^) Precisely the same effect will be obtained if the series 
coil is too strong. Tke core will be held too high and the 
are will be too long. But in this case the length of arc 
will be greater at feeding as well as at other times. 

We can thus distinguish between these two by measuring 
the length of arc at striking. Station a man at each lamp 
with instructions to take hold of and keep firmly in 
position the carbon-holder whenever the arc is struck, 
suitable precautions being taken against risk of shock, 


Switch on the lampe, and after a few seconds switch off 
again and proceed to measure the distance between the 
carbons If B's length is below the average, friction is the 
cause of its high consumption; if above the average, the 
series coil is too strong. The former may be remedied by 
purely mechanical means, the latter by deducting one or two 
turns from the series coil until the arc is of the normal length. 

If we find that the rate of consumption of carbon in B 
is abnormally low no matter where B is placed, we have 
again two causes from which to pick the right one: (с) 
defective insulation in the lamp; (d) weakness of series 
eoil field. 

(c) This would mean that there is some path by which 
part of the main current travels other than the arc and 
the shunt coil. Bad insulation of the terminals or some 
such thing would be the cause of diminishing the current 
through the arc, and, consequently, the rate of consumption. 

(d) This is just the reverse of (5) in the preceding case ; 
the arc will always be short and the consumption low. 

The remedy for (c) is to test the insulation resistance 
between terminals with shunt coil connections detached and 
carbons separated, and find the weak spot, if there is one, 
by testing different parts. Once the defect is found it is 
easy to put it right. The cause of a weak series field may 
be either a short-circuit in the winding or an earth or an 
insufficient number of turns. Unwinding the coil will 
reveal if any fault exists. If it does, the remedy is plain ; 
if it does not, add a turn or two to the series winding. 

In the foregoing we have assumed that if one lamp burns 
at a different rate from the other three, the three are right 
and the one is wrong. But this із поё a safe assumption, 
especially in an old installation. We would, therefore, 
require to corroborate our results by observations of the 
light given per watt by each lamp. Of course, there are 
many methods of detecting the above-named faults, but we 
have endeavoured to use as few instruments as possible. 
Some sort of testing set is all that is required. The tests 
for length of arc should, of course, be repeated several 
times and the average taken. It will be safe to assume 
that, of the reasons named, defective insulation is certain 
to be the cause of any great variation in the consumption 
of carbon.—D. R. 

Answer to No. 529 (awarded 7s. 6d.).—The reason for 
the carbons of the lamps burning unevenly is that they are 
not all consuming the same amount of energy. This is 
due to the distance between the carbons, when burning at 
normal arc, differing in the various lamps—z.e., one set of 
carbons having a greater gap between them will have a 
greater resistance—and as the lamps are in series, and 
therefore the current in each lamp the same, the lamp 
having the greatest space between the carbons will con- 

sume the larger amount of energy. There are various 
ways of overcoming this difficulty, but the best method is to 
insert an ammeter in the circuit, then take off the covers 
of the lamps so as to give easy access to the regulating 
screws on the braking arrangement; next connect a volt- 
meter, reading 40-70 volts, to the terminals of each lamp, 
and note the readings. The lamps having the greatest 
terminal voltage must then be adjusted at the brake, во as 
to reduce the distance between the carbons when at 
normal burning position, or the lamps having the lower 
voltage must be altered so as to give a greater distance 
between the carbons at normal arc. hich of these 
alterations should be made will be indicated by the 
reading on the ammeter; thus if the current taken 
is greater than normal, the latter alteration should be 
made, and if the current is less than normal the former 
adjustments made. These readings will have to be noted 
and the regulators altered, until, when taking the normal 
current, the voltage at each set of lamp terminals is the 
same. The regulating screws must then be locked, and 
the lamps should burn without further trouble. It may 
be that in adjusting the lamps some parts are noticed to 
have worn or corroded. These should be replaced ; also 
the flexibles and series and shunt coil wires examined to 
see that they are not broken and are making good contact. 
These latter causes account for much of the trouble with 
lamps 

if the instruments indicated above are not handy, rough 
adjustments may be made without them, merely judging 
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by the normal position of the plungers and the measure- 
ment of the space between the carbons at that position. 
In the accompanying diagram V ів a voltmeter; Е, fuse; 
S, switch; R, resistance; А L, arc lamps; A, ammeter. 
All lamps should be taken down and examined periodically ; 
in manufacturing districts, say, not less than once a year, 


bos 


Diagram of Connections. . 


This alone and proper attention in carboning the lamps 
and секир the rods regularly will result in satisfactory 
working.—E. T. W. 


Answer to No. 529 (awarded 5s.).—As the question states 
“some lamps consume the carbons faster than the others,” 
there is, presumably, no suspicion of inequality in the 
carbons, but that the fault lies with the lamps. It often 
happens, however, that the lamps are blamed when the 
cause of the trouble is due to the carbons. If it is found 
that the lamps are working badly, no doubt a little atten- 
tion will soon put them right. Examine the lamps when 
burning to see if the arcs all keep to the normal length. 
It will in all probability be found that the lamps con- 
suming the carbons quickest have the longer ares. 
Should this be the case, they must be adjusted. 
In nearly all arc lamps there is some method 
of regulation. The Brockie-Pell, for instance, has an 
arrangement by which weights may be added or sub- 
tracted to assist or retard the action of the shunt coil as 
may be required, and the Crompton-Pochin may be regu- 
lated by means of the feed-pin. In some lamps, again, 
there are springs, the tension of which can be altered by 
means of lock nuts, etc., thus bringing the are to its 
normal condition. A very common cause of irregularity 
with lamps that are fitted with a dash-pot to prevent hunt- 
ing is in this part of the mechanism. Occasionally, the 
piston is stiff through dirt, or want of alignment ; some- 
times, also, there is a small screw and washer in the 
piston which requires careful adjustment. These points 
if attended to will certainly lead to a better state 
of affairs. Each lamp, however, should be overhauled, 
care being taken that the carbons are of right size and 
length, and the lamps properly trimmed. The most satis- 
factory method would be to have the lamps down, placed 
in proper test boxes, and magnified images of the arcs 
thrown upon a screen. Should this be inconvenient, the 
job may be done quite well while the lamps are in position, 
using a pair of dark spectacles to view the arc. In any 
case alteration should be made a little at a time, and the 
result carefully noted. It will be found that although the 
longer arcs will consume the carbons quicker, and that 
there will not be so much throttling of the light rays by 
the negative carbons as in the case of the shorter arcs, the 
increase of light will not be so great as might be expected 
owing to the veiling of the crater by the flare when the arc 
is long.—M. M. | 


Answer to No. 529. (awarded 58.). Whenever arc lamps 
are burning in series across 200 or 220 volt mains they 
require to be most carefully adjusted. If the carbons in 
one or two lamps burn out sooner than the rest, the carbon 
elips will be burnt away, and probably the shunt coils of 
those lamps will burn out unless a careful watch is kept 
and they are recarboned in time. Besides damage to the 
lamps themselves, there is the waste of carbons which takes 
place. The carbons in the lamps that burn at a slower 
rate than the others have to be thrown away so that they 
may all start again with equal carbons, otherwise lamp 
trimming will be always going on. To ensure that all the 
carbons burn away at an equal rate, see that all the carbons 
are of uniform quality and the same length. It is also as 
well to test them to make sure that all the carbons are of 
exactly the same diameter, 
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But the most likely cause of “С. I. S.’s” trouble is that 
the arcs are of different length. To get all the arcs of a 
uniform length it is necessary to take them down іп 
batches or three or four sets of four and carefully 
adjust them. If possible, have an ammeter in circuit and 
a voltmeter that will read the voltage across each arc. 
The voltage across the arc of a continuous-current open- 
type arc lamp should be about 43 volts. During the 
testing make a note of the time, current, and voltage, 
especially noting the exact length of carbon rod consumed 
in a given time. Different makers of arc lamps recommend 
different lengths of arcs, and the mechanism for altering 
the length of arc differs slightly in each type; „ŝin. is а 
good distance to work with between positive and negative 
carbons. With the aid of a piece of ruby glass note 
exactly the length of each arc and mark those which have 
too long or too short an arc. If the arc is too long, adjust 
the balance weight so that the carbons are fed together 
sooner, and if the arc is too short, adjust the weight in the 
opposite direction. Inthe Brush lamp the round lead discs 
are moved away from centre or towards the centre of the 
lamp, as the case may be. In the Korting-Mathieson lamp 
more lead weights are added or taken off. If “C. I. S." 
had stated the maker's name, I might have been able to 
give full particulars as to what required doing. In burning 
lamps in series of four or five across incandescent lightin 
mains, if the mechanism of one of the lamps sticks aad 
fails to feed the lamp at the proper time, the arc goes out, 
and the remainder in series with that lamp all go out unless 
an equivalent resistance is automatically inserted. Also if 
the dash-pot allows the carbons to be fed together too 
quickly, there will be violent pumping going on. The 
remedy, of course, is obvioug.—W. A. T. 

Answer to No. 529 (awarded 58.).— It is not stated in 
the question whether the arc lamps are open or enclosed, 
but in all probability they are of the latter type. 
Assuming, then, that they are enclosed lamps, the unequal 
rate of carbon consumption can be attributed to the follow- 
ing cause: In the enclosed arc lamp the arc is enclosed in 
an inner globe, from which free access of air is excluded. 
The primary object of thus enclosing the arc is to reduce 
the consumption of carbon, as, owing to the absence of a 
plentiful supply of oxygen, the rate of combustion of the 
carbon is greatly prolonged. Now, it is very probable 
that those lamps that consume their carbons too fast are not 
properly protected from the air. The inner globes may be 
cracked, or perhaps the joints are faulty, and in that way 
allow the air to come in contact with the arc, with the 
result that the carbons are consumed at a much quicker 
rate than those which are properly protected. Whether 
this is the case or not can be readily determined by 
examining the globes when trimming the lamps, and also 
by noticing the lamps when burning, as when air comes in 
contact with the arc it becomes unstable and makes a 
* hissing " noise.—F. W. 5. 

(Question No. 580.— wish to use a three-phase motor asa transmission 
dvnamometer to find the exact power taken by various machines. 
What is the most accurate method of measuring the power 
applied, and the various losses (hysteresis, friction, etc.) in the 


motor! All measurements but speed to be electrical. Answers 
should deal with both synchronous and induction motors. 


Answer to No. 530 (awarded 7s. 64.).—'To measure the 
power applied to the motor we need some form of wattmeter 
suitable for measuring alternating currents, such as the 
Siemens workshop wattmeter. If two of these are avail- 
able the readings can be made more quickly, but the 
power can be measured with only one wattmeter as 
deecribed below. First, assuming we have two wattmeters, 
the thick wire coils are placed in two of the mains supply- 
ing the motor, and their fine wire coils are joined across 
these two mains respectively and the third main, as shown 
in Fig. 1. The sum of the readings of the two wattmeters 
then gives the mean value of the power supplied to the 
motor, whether it is wound in “star” or * mesh " fashion. 
The proof of this for the star winding is as follows: Let 
i, i, i, denote the instantaneous currents in the three 
mains reckoned positive when flowing from left to right in 
Fig. 1, and let г, г, 7, stand for the instantaneous potential 
differences between the neutral point and the three mains 
respectively, reckoned positive when acting away from the 
ueutral point. 


oe — — 


Then instantaneous power = W i 2, + v, i, + Vg ig. 
But by Kirchoffs law, ii + i, 4 ig = 0. 
Therefore i, 
Substituting this value for 2, we get 
W = (ei- n) (0577) tp. 
But (v, — 7) = E. M. F. between line I. and line III. 
and (б®-ту= II. III. 


And the wattmeter whose main coil is in I. measures the 
mean value of the product (vi - v,) 4, and the wattmeter 
whose main coil is in IL, the mean value of (v, — v) ig. 


39 9 3) 


M M, main coils of wattmeters ; S S, shunt coils of wattmeters ; 
R В, high non-inductive resistance. 


Fie. 1. 


Hence the algebraical sum of the readings of the two 
wattmeters gives the mean value of W—1i.e, the mean 
power in the three-phase circuit. 

In this case, since the load is equally distributed amongst 
the three phases, we may measure the power by a single 
wattmeter, arranged as in Fig. 2. Take a reading with 


Fig. 2. 


the shunt coil arranged at position À, then change over the 
shunt coil connections to position B, shown dotted in sketch, 


and take another reading. The sum of the two readings 


gives the power being supplied. Now run the motor light, 
and measure the power being appa by one of the above 
methods, also have in one of the line wires a hot-wire 
ammeter giving the current, C, in that line, and also in the 
other two lines since the load is balanced. Then the current 


in each of the motor windings is E Then, knowing, or 
ð 

За ШЕ measured, the resistance when warm of each wind- 

ing of the motor, say it is r, we know the C? R loss in 


each winding is ( PE and therefore the total heating 


loss in the motor is 


Subtract this loss from the total power being supplied, and 
we have the watta lost in friction, hysteresis, eddy currents, 
and if the motor is synchronous, exciting its own field 
magnets, magnetising current. As all these are approxi- 
mately constant at all loads we need not separate them. 
Call these constant losses X. Then at any time if we are 
supplving power to а machine, if 


P = power taken by machine in watts ; 
W = total power supplied to motor; 

C - (R.M.S.) eurrent in each line conductor ; and 

r = resistance of each winding of motor when hot; 


we have P2W-(X4C?»). —W. S. Р. 


Answer to No. 530 (awarded 78. 6d.)——The power 
measurements that Dynamometer” desires to make are 
for the purpose of ascertaining the power absorbed by 
various machines, using a three-phase motor as а trans- 
mission dynamometer. Two sets of measurements will be 
necessary: one to determine the power taken from tha 
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lines when the motor is supplying the requisite power to 
the machine under test, and one to determine the power 
absorbed by the motor when running at the same speed on 
no load. The latter measurement gives the sum total of 
the losses in the motor, it being unnecessary for **Dynamo- 
meters" purpose to discriminate between the various 
losses through friction, eddy currents, etc. The portion 
of the power actually employed in driving the machine is 
then obtained by the subtraction of the no-load power 
from the power taken when the machine is doing its work. 
In measuring the power supplied to the three-phase motor, 
whether it be a synchronous or an induction motor, the 
ordinary method of determining the power delivered by a 
three-phase circuit can be adopted, but two cases may be 
considered. 

Case 1.—Case of equal phase difference and equal lag. 
It is generally assumed that the three phases of the motor 
are symmetrical, and that this condition is true, and if 
such be the case, one wattmeter may be employed, with 
its thick wire, or series circuit, in series with one of the 
lines. The thin wire, or shunt circuit, is successively con- 
nected between this same line and each of the other two, 
the reading on the wattmeter being taken with each con- 
nection. The sum of the two readings thus obtained is 


Хе Motor 


the total power transmitted. The alteration in the con- 
nections may be avoided, and the power obtained in a 
single reading by the use of a three-phase star resistance 
(if “ Dynamometer ” has such at hand) in conjunction with 
the wattmeter. The wattmeter must then be connected up 
as in Fig. 1, and the reading—provided the instrument 
has been previously calibrated with the star resistance for 
for use on a three-phase circuit-—will indicate the power 
delivered. The above method will be sufficiently accurate, 
unless the load on Dynamometer's line is a mixed lighting 
and power one. In this case the potential differences across 
the three lines will no doubt be unequal, and so the currents 
in the three phases of the motor will be unequal and have 
phase differences other than 120deg. This we may call 
Case 2.—The general method for any phase difference 
and any current in which two wattmeters are employed. 


WATTMETER 
^o Мото 


WATTMETER 
FIG. 2. 


These are arranged, as shown in Fig. 2, with their series 
coils inserted in two of the three circuits, and the shunt 
coils respectively connected between the third line and the 
other two. The total power delivered to the motor is 
given by the sum of the two readings thus obtained.— 
Lr. R. T. | 


Answer to No. 530 (awarded 5s.).—Probably the simplest 
manner to find the power taken by the various machines 
would be as follows: 

1. Using Three-Phase Induction Motor.—Run the motor 
free and measure the power supplied with a wattmeter 
(taking the product of voltmeter and ammeter readings as 
incorrect, on account of the difference in phase of current 
and voltage caused by the motor). Now connect motor to 


machine whose “intake” is required, and again measure 
the power supplied with the wattmeter. Subtract the 
power required to run the motor light from the latter 
reading, and this gives us the power supplied to machine. 
This method, however, is not strictly correct, on account of 
the increased copper losses in stator and rotor ; but these 
losses, again, are nearly balanced by the decrease in 
hysteresis, friction, etc, losses due to slight diminution 
of speed, when the motor is loaded, thus rendering the 
method quite accurate enough for practical purposes. It 
must be noted that the wattmeter reading must be multi- 
plied by 3 to get the full power given to the motor, as 
the wattmeter only reads the power in one phase, and 
the phases are equally loaded. Fig. 1 shows diagram of 
connections. 


MAINS 


Fie. 1. 


2. Using Three-Phase Synchronous Motor. — Run the 
motor light and increase or decrease the field excitation 
until the current taken by the motor armature is a 
minimum. Then take ammeter and voltmeter readings, 
the product of which gives power required to run the 
motor light. Now connect the motor to machine and 
again adjust excitation until armature current із a 
minimum. The product of ammeter and voltmeter reading 
again gives power supplied to motor. Subtract former 


product from latter and we obtain power given to machine. 
MAINS 


VOLTMETE 


LXCITING 
MAINS 
MOTOR 


FIELD 
RHEOSTAT 


Fic. 2. 


Ав in former case, the product of volts and amperes must 
be multiplied by 3 to get total power supplied to motor. 
In this case, instead of using volt and ammeters, a watt- 
meter could be substituted and used as in case 1. Fig. 2 
gives diagram of connections. | 

In both cases, the motor will doubtless be connected to 
machine by belting and allowance must be made for the 
transmission loss due to the belting. It varies from about 
1 to 3 per cent., according to condition of belt and pulley 
surfaces. With a fairly new and good belt, however, it 
could be neglected without causing serious error.—ERG. 

[The internal connections of the wattmeter are not 
explained, and without these the correctness of the 
multiplier 3 cannot be assured.—Ev. E. E.] 
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AT THE SOCIETY OF ARTS. 


At the opening meeting of the session on Wednesday 
last Sir W. H. Preece (chairman of the council) gave his 
inaugural address. This address teems with controversial 
points and interesting topics. The former we must pass 
over briefly, but on one or two of the latter, where agree- 
ment is pretty general, we may dwell longer. The text of 
the address may be found in the following paragraph : “ to 
determine the causes which result in successful or disastrous 
financial undertakings, and to show that the commercial 
conduct of industrial processes arising from the practical 
applications of discoveries follow distinct laws which may 
be said to constitute a * science of business.’ " 

By means of curves the author claims to obtain informa- 
tion of a very practical character relating to business 
pursuits, signals as rapid and certain as those of a 
barometer showing changes of weather, but requiring 
observant and practical translation, giving indication of 
laws, and enabling a forecast, and even а prophecy. 
The industries selected to exemplify the argument were 
water, gas, railways, telegraphs, submarine cables, and 
telephones. Our objections to any rigid conclusions as 
applying to business generally being drawn from an 
examination of these sources, are founded upon the fact 
that all these industries are of the nature of monopolies, 
and ordinary business relations are wanting. We venture 
to think that figures taken from the books belonging 
to a great ironworks, a cotton or a woollen factory, 
will differ materially from those taken from any of 
the industries referred to in the paper. Mind, we are 
not combating Sir W. Preece’s conclusions in regard to the 
industries selected, but merely suggesting that those con- 
clusions are limited in application. The business of a gas 
company is over a well-defined area, its market is local, 
while that of a cotton mill is world wide. Although the 
conclusions may be limited in application, the information 
collected and other conclusions given are generally accept- 
able. We hail with great delight, for example, the remarks 
upon telephony. The author’s experience in this particular 
is unique, and whatever he says ought to obtain the 
most careful examination. He says: “The telephone 
business of this country defies diagrammatic analysis. It 
has had a curse upon it from its first introduction. It is 
now in a state of chaotic confusion. It has been the 
shuttlecock of politicians and the football of local autho- 
rities. The attempt to force it on the municipalities is 
likely to prove a failure. Tunbridge Wells has lamentably 
broken down. It is an Imperial business, a part and parcel 
of the business of the Post Office, and the only possible 
solution of the present deadlock is for the Government to 
cut the Gordian knot and take over the business in 1911.” 

Another interesting topic mentioned was in reference 
to the Atlantic combine—thus: “It is startling to find that 
each holder of £1,000 in the White Star Line will receive 
£14,265 for his share from the new Atlantic Shipping 
Combine. Upon what capital is profit to be distributed 
which will enable the late holder of £1,000 to be as happy 
as the new holder of £14,265’ Whence are the new 
profits to come? | 

Suppose the shareholders so admirably treated reinvest 
only one-half of the money they receive in supporting the 
work of a British company, build new and improved 
ships, and compete with thecombine. What would be the 
chances of success of the combine’ It may be worth а 
considerable amount to create a monopoly, but we have 
never yet seen how this particular combine is going to 
retain a monopoly, or what is to prevent individual share- 
holders in risking & part or all the money received in com- 
petition. The genial author of the address seems to think 
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that co-operation can do much good. Quite во; but the limits ı Tunbridge, and the statements of the irresponsible, interest- 


of beneficial co-operative effort (as ordinarily interpreted) 
are restricted ; if by co-operation we mean combined effort, 
it includes even the work of the gigantic trusts which is 
deplored. When we say that technical commercial educa- 
tion and free trade policy formed other questions discussed 
in this address, it will be seen how wide a field was 
traversed, yet throughout the arguments, if not convincing, 
were eminently calculated to rouse deep thought. Many 
people think our educational enthusiasts have not as yet 
struck the right line, and have not evolved any system of 
education that altogether commends itself to the heads of 
great business houses. A commercial man is born, not made, 
but as one of the most eminent educationalists that ever 
lived said, “The born genius commercially can be made 
better by training, and the ordinary man by proper 
training can be made less a fool, and become of some use 
in the commercial engine of the country.” 


CORRESPONDENCE. 


" Опе man’s worel is no man’s word, 
Justice needs that both be heard.“ 


ON THE BRAKING OF TRAMWAY CARS. 


SIR,—The letter from Safety in your issue of Nov. 14 
үл some very interesting reading. It would appear, 
however, that more care might advantageously be expended 
in sifting and drying the sand used to prevent skidding. 
This, together with the delivery of the sand, is a point 
which is sometimes underestimated.— Yours, etc., 

M. M. 


MUNICIPAL MATTERS. 


Sir,—It is refreshing and enlightening to read your 
honest comments on the Tunbridge Wells 1 
episode, as compared with the remarks of some of your 
contemporaries, all biassed in favour of trust monopoly. 
It is significant that they carefully omit full particulars of 
the underhand way in which the agreement with the 
National Telephone Company was brought about. The 
colossal impudence of the servant of the Corporation who 
was responsible and the mevhods adopted to get the 
agreement rushed through, throw a lurid light on the 
methods of vested interests and their supporters. It isa 
betrayal of public interests much to be deplored, and the 
public should get thoroughly to the root of the matter. 

The ШЕГШЕ was on the road to success: only now 
had it got а fair field and no favour by means of the clause 
in the National Telephone Company's license forbidding it 
to undercut the municipal charges; but one of those “rate- 
payers’ leagues ” (sic) formed in the interests of the com- 
munity " (!!!) had been playing the National Telephone 
Company's game for all it was worth. If the Council had 
decided to sell in the full stress of unfair competition, it 
could have been called a logical action, but this competition 
is now removed. The whole business is ugly. 

The Electrical Review, in an article this week, purports to 
reply to your criticisms of a fortnight ago, when you 
righteously took it to task for garbling your comparisons 
between municipal and company costs of electricity pro- 
duction. It talks about discussing “ principles” in its 
usual superior fashion, but carefully leaves them alone— 
for what can & champion of vested interests know about 
principles? It drags (*bleeding from the context") a 
paragraph from the Municipal Journal into the discussion, 
&nd proceeds to talk about what, I suppose, it calls the 
principles involved. This is the ешеш way of replying 
to your article. Comment is needless. 

In my opinion the Times and those Press opponents of 
so-called municipal trading—though “trading” is a wrong 
term—whv all printed the same article (misstatement 
of facts) supplied free to them under different names, 
have been shown up by Will Crooks, John Burns, and 
Lord Provost Chisholm. It is quite certain that the dis- 
graceful methods of trust supporters at Birmingham and 


serving portion of the Press, are quite too low down for 
even the wicked municipalities " to descend to. 

I hope the Electrical Engineer will always stand for justice 
and truth as heretofore. There will then be “a lamp unto 
our feet and а light unto our path —a good, steady elec- 
tric light amid so many flickering, unsteady, and sickly 
glimmers.— Yours, etc., Pro Bono PUBLICO. 


MOTOR. 


Sin, — In reply to Motor,” in your issue of the 14th 
inst., I beg to state that his dynamo is able to charge the 
accumulators for driving motor, but this will have to be 
done in two lots, as an E.M.F. of 110 volts is insufficient 
for charging the number of cells required. 

Allowing five cells in reserve for drop in voltage, he 
wil require 55 + 5, or 60 cells altogether (each cell 
giving an average E.M F. of two volts), and each contain- 
ing one square foot of positive plate surface giving а 
discharge of eight ampere-hours; hence, total current 
= 55 x 8 = 440 amperes, the voltage being 55 x 2 = 110. 
His motor requires about 48 amperes, and would therefore 


run for n = 94 hours with one charge. 


Nothing has been allowed for loss in motor or aceumu- 
lators, as this depends upon the efficiency of the motor 
and the type of accumulators used. — Yours, etc., 

| M. GREGORY. 


Sig, —To charge accumulators the dynamo must either 
be shunt or compound wound, preferably shunt. If com- 
pound wound, the series winding (particularly if the machine 
is over-compounded) should be cut out while charging. 
When nearly full each cell will take about 2:6 volts, 
therefore 40 cells may be taken as the number. Оп 
discharge the voltage may be taken as 40 x 2 — 80. The 
eurrent required by the 7-h.p. motor will then be 

7x7x6 
80 
The size of each cell must then be sufficient to carry 
65 (say) amperes. More time will be taken in charging 
the battery than the battery will run the motor. Suppose 
we allow a return of 60 per cent., and that the average 
potential while charging is 100 volts ; then | 

100,65, 80 178; 

60 50 100 
that is, for every hour the motor is run by the battery the 
battery must be charged for about 13 hours. 

A regulating resistance must be provided, as 110 volts 
will be too much at commencement of rir: m 
Yours, etc., . M. 


= 65:2 amperes. 


WASTED WATER POWER. 


SrR,— Your account of the Cauvery power transmission 
set me wondering whether we are as ready to take advan- 
tage of the water power we possess or might develop as we 
should be. Surely the 150in. to 200in. of rainfall at places 
like Seathwaite, with a fall of, perhaps, 1,000ft. to sea- 
level, ought to give plenty of opportunities of locating 
power stations between the mountain summit and the sea, 
while many of our Welsh or Lake Country glens would pay 
better for storage of water than for sheep pasture if they 
were only dammed across. But without making these 
sources of power, are there not some water supplies that 
are already made, or being made, which might be utilised 
for this purpose? Take the water supply of a large town 
like Liverpool or Manchester or Birmingham. This in each 
of the above cases (and there are other similar ones) is 
callected at a height of at least 1,000ft. above the sea, 
while the towns themselves are not far from sea-level. 
Why should not the water supply of these towns be passed 
over turbines suitably placed, and made to give a return of 
power for the cost of its conveyance by pipes from the 
higher to the lower level? I cannot see that this need 
interfere at all with the purity of the water. Take the 
case of Liverpool. There have to be two or three pressure 
relief stations between Llanwyddyn and Liverpool Why 
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should not the relief of pressure be effected by making it 
do some useful work on а turbine? If a 35in. pipe with a 
fall f 250ít. au Cauvery produces about 2,000 h. p., surely 
one of these relief stations with the 40in. pipe which carries 
Liverpooi's water ought to be good fur 1,000 h. p. at least. 

Again, in à smaller way, but on the whole, perapi 
mounting up to a greater total of power, is it not pitiful 
to see the water at our canal locks flowing uselessly 
down from one pound to another along the waste 
conduit. Take what I can see outside my gate. We have 
four locks in about a mile, each with a 10ft. drop. The 
waste water will about fill a 2ft. pipe, and it flows uselessly, 
as far as power is concerned, down the waste conduite 
almost all day long. Here is à constant stream of water 
at a head which varies but an inch or two, and which might 
surely be made capable of developing some 20 h.p. or 50 h.p. 
at each lock! It is true that each barge would cause an 
interruption of the flow for a few minutes, but barges are 
not r-ry numerous, and for electrical purposes secondary 
batteries are not unknown means of equalising currents ; 
and then think how many locks there are on all the canals 
in England ! 

No doubt there are many other sources of water power 
which could be found if only we could turn our eyes from 
the coalpit and the chimney stack, but I think I have 
mentioned two.— Yours, etc., R. J. ROBERTS. 

Port Quay Vicarage. 


emesene —— 


ELECTRIC LIGHTING RETURNS — COMPANY v. 
MUNICIPAL. 


For many years past we have systematically collected 
reports of speeches, articles, and criticisms concerning 
municipal affairs. In August last the Times commenced а 
series of articles on Municipal Socialism." Other papers 
followed this lead—and newspaper articles and platform 
speeches abounded. Many of these articles and speeches 
discussed electrical matters—contrasting municipal v. 
company working—each controversialist selecting those 
incidents and figures which he deemed best fitted to prove 
his case. In our issue of Oct. 17 we had an article and 
a leader upon the subject. In its issue of Oct. 24 our 
contemporary, the Electrical Review, made bold to criticise 
our articles. We replied on Oct. 31, and our opponent 
comes once more to the charge in an article, entitled ** The 
Ethics of Controversy,” in its issue of Nov. 14 last. Is is 
& fatal mistake to under-estimate the value of an adversary, 
otherwise we should merely state, what is to those who care 
to examine the matter an incontrovertible fact, that in no 
case does our critic criticise what we have put forward. 
He sets up a number of straw men and buffets away to his 
own satisfaction, making a great litter, but hurting nobody. 
His first article was weak, his second is weaker, and we 
trust that he will refrain from giving us a further chance 
of qualification. Instead of two electrical papers pull- 
ing together for a common object, the common 
good, here we are apart—and why? The reason is 
simple. We have principles, our critics have none; 
in other words, we have long since formulated the principles 
which guide us, but though the Review mentions principles, 
it has never expounded them. Before taking its state- 
ments for examination, let us say at once that it refrains 
absolutely from touching any of our pertinent statements. 
Thus we claim it has no answer, and that what we have 
said is true and unanswerable. The /teview knows our aim is 
to get the truth, and there is no question of personality. 
Now to the consideration of the few statements which 
concern us: 


1. “The only means of arriving at sound conclusions is 
to dispassionately deal with matters of controversy 
by а careful consideration of the principles involved, 
without reference to personal interests." —Reriew, 
Nov. 14, 1902. 

2. “The whole matter must be dealt with on the broad 


principles of socialism versus private enterprise."— 


Review, Oct. 24, 1902. 
We have asked, and we ask again, that these principles 


should be defined. Our contemporary must have some 
knowledge of these principles. What are they? Ав yet 
we have never heard two people agree upon these defini- 
tions, and it would be of immense advantage in controversy 
to know our critics definition. If the critic cannot 
define the principles upon which he founds his criticism, 
what value can be placed upon his remarks ? 


5. “ Eliminating the personal abuse which disfigures these 
articles [the critic is referring here not only to us, 
but also to the Municipal Journal], the controversy 
turns upon the broad principles [again, what are 
they !] of socialism versus privare enterprise, with 
which we have endeavoured to deal purely on its 
merits [where and when?] without calling the 
arguments of those who differ from us ‘ idiotic 
nonsense, or assuming that because we differ from 
certain local authorities in the way they keep their 
electric lighting accounts that^we therefore accuse 
them of being ‘liars. —Review, Nov. 14, 1902. 


Take the “idiotic nonsense " phrase first. Our articles 
of Oct. 17 did not deal with accounts generally, they dealt 
with specific items. The Review of Oct. 24 harps on accounts, 
accounts, accounts. What had we to do with the com- 
parison of accounts? To say that specific items cannot be 
compared is not only “idiotic nonsense,” it is wilfully 
false. Our critic did not say this, and, therefore, the 
phrase could not apply to him, yet as he fits on the cap, it 
would seem that his original intention was to argue that 
because accounts are not similarly kept, not only are the 
accounts as a whole not comparable, but specific items 
about which there is no dispute are not comparable. If 
that is his contention the phrase fits ; if that is not his 
eontention, why call it abusing the plaintiff's attorney. 


4. “It is also important to remember that in numerous 
[the italic is ours] cases the auditors of municipal 
accounts have found serious fault [the italics are 
ours] with the system upon which they are kept. 
.—Review, Oct. 24, 1902. 

*. . . the electricity accounts of local authorities are 
not subject to audit by the Board of Trade."— 
Review, Oct. 24, 1902. 


If these extracts do not hint that municipal accounts are 
incorrect, and known to the authorities to be incorrect, we 
do not understand what inference is to be drawn, and if 
a writer accuses authorities of putting forth incorrect 
accounts, and that accusation is not dubbing them liars, 
what is the accusation intended to imply ? 


5. “ Perhaps it [ourselves] will accept the report of the 
Croydon Corporation auditor as a guide (re deprecia- 
tion and repayment of loan)."— Heview, Nov. 14, 
1902. 

*. . . the depreciation is very much greater than the 
amount of sinking fund” (italicised in our contem- 
porary, Nov. 14, 1902). 

We challenged our critic to say what repayment was if 
not depreciation, and the above is his reply. Mark, well, 
he gives no opinion of his own, but merely refers us to the 
Croydon auditor’s report. Did it not strike our critic that 
his quotation from the auditor gives his whole case away! 
The auditors contention is not that repayment is not 
depreciation, but that it is insufficient depreciation—a 
totally different point, one worthy of discussion, no doubt, 
but not affecting our contention that repavment is depre- 
ciation. So far as we are concerned, we have dealt with 
our critic’s reply to us. What is there in it} He does not 
controvert either our facts or our figures ; he does not refer 
to them, but to asides which have no bearing on the point 
at issue. 

We with our contemporary: All controversies 
that can never end had perhaps better never begin." This 
particular one ought to have an end. Аз а matter of fact, 
none of the socialistic doctrines put forward are widely 
accepted, nor are the rabidly anti-socialistic doctrines. In 
both municipal and Imperial government there must be 
interference with the individual. No anti-socialist pute 
forward the doctrine that municipal authorities shall not 
deal with sanitary matters. In the matter of refuse 
destruction, is there а dozen individuals to argue 
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that the authorities ought not to dispose of its clinker 
to the best advantage ! Yet this is trading. Electrical 
people have not combated municipal activity on prin- 
ciple but only from the purely selfish point of view. 
с and their interests suffered, and they kicked— 
8 blame to them for so doing, especially as it 
is only those interested who try energetically to get 
rid of abuses. What is really required, then, is not the 
definition of socialistic principles as put forward by anti- 
municipalists, but the definition of the “sphere of 
municipal activity." Coneentrate the energy of con- 
troversy upon that—agree upon a definition wide or 
narrow, and some good will result. Fling aside the petty 
squabbles about how this or that account should be kept, 
or the meaning of these or those figures, which can have 
no end, and try honestly and courageously to face and 
solve the greater problem. 


FORTHCOMING EVENTS. 


Fripay, Nov. 21. 


North-East Coast Institution —Second general meeting at New- 
castle, postponed from the 14th inst. 


Institution of Junior Engineers.—At 8 p.m., opening meeting. 
Presidential address on ‘‘The Preparation of Engineering 
Projects,” by Colonel Ed. Raban, O.B. 


Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. The adjourned discussion will be resumed and con- 
cluded upon Captain C. €. Longridge’ 
of 1902." If time permits, the following paper will be read : 
Recent Practice in the Design, Construction, and Operation of 
Raw Cane Sugar Factories in the Hawaiian Islands," by Mr. 
J. N. 8. Williams. 


8 paper on Oil Motorcars 


Monpay, Nov. 24. 


Society of Arts.—At 8 p.m., Cantor Lecture: The Future of 
Coal Gas and Allied Illuminants," by Prof. Vivian B. Lewes. 
(Lecture I.). 

Tuxrspay, Nov. 25. 


Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed : ‘‘ El--ctric Tramways,” by Messrs. 
Charles Hopkinson, Bertram Hopkinson, and Ernest Talbot. 
The succeeding paper will be ‘‘ High-Speed Electrical Generating 
Plant," by Mr. T. Н. Mivshall. | 


Institution of Electrical Engineers (Manchester Section'.—At 
7.50 p.m., ordinary meetiug. Paper: ‘‘ High - Temperature 
Electro-Chemistry.—Notes on Modern Experimental and Tech. 
nica] Furnaces,” by Messrs. R. S. Hutton and J. E. Petavel. 

WEDNESDAY, Nov. 26. 

Society of Arts.—At 8 p.m., ordinary meeting. Paper: Le 
Tunuel du Simplon, et la nouvelle ligne de Chemin de Fer directe, 
Anglo Italienne pour l'Orient," by Dr. Gustave Goegy, of Geneva." 

Institution of Civil Engineers.—At 2 p.m., students' visit to 
inspect the conversion operations in progress on the South London 
tramways. 

TuvnspAv, Nov. 27. 

Institution of Electrical eers.—At 8 үп nrdinary 
meeting. Paper: Elections," by Sir Oliver Lodge.—Students’ 
Section, at 2.15 p.m. Visit to the works of Messrs. Siemens Bros. 
and Co., Woolwich. 

SATURDAY, Nov. 29. 

Glasgow Scientific Society.—At 7.50 p.m., ordinary meeting. 

Paper: The Potentiometer.” by Mr. J. W. Peck, M.A. 


APPOINTMENTS VACANT. 


Station Superintendent, Ilford Urban District Council, £150 per 
annum, Dec. 1. See advertisement. 

Assistant Mains Superintendent, Aberdeen Corporation Elec- 
tricity Department, £2 per week, Dec. 1. See advertisement. 

Designer, good oxperience in the calculation and construction for 
up-to-date transformer work. Sce advertisement. 

Foreman Winder, to take charge of winding shop of large elec- 

trical engineering company. See advertisement. 

Engineer in es'imating department of large electrical manufactur- 
ing company Knowledge of German desired. See advertisement. 

Electrician and Linesman for colliery in Durham. 
tisement. 

Mains Superintendent, Wimbledon Urhan District Council, £120 
per annum. Particulars may be obtained from Mr. Н. Lee, chief 
electrical шн the Generating Station, Durnsford-road, Wimble- 
don, Nov. 29. 


See adver- 


ELECTRIC RAILWAY SIGNALS. 


The London and North-Western Railway have had a very perfect 
system of working the points from a distance by means of electric 

wer under test at Crewe during the last three years. This is the 
invention of Mr. F. D. Webb (chief mechanical engineer of the line 
just named), Mr. A. M. Thompson (signalling superintendent), and 

г. J. A. Timmis, the patent being iu the hands of the Railway 
Signal COND Limited. On Wednesday, before a large company of 
experts, the effectiveness of the ''Orewe system" appliances was 
demonstrated. It was found that without any apparent exertion one 
man isable to do the work of two, and & great saving in labour is 
thus effected. Except where а driver persists in running against the 
signals, all risk of wrong signalling is eliminated. A small lever 
pulled causes the points to move into position. Should anything 
happen to prevent them so doing the signal ‘‘danger” cannot be 
altered to ''set clear." Until the signalman hears ап answering 
' click," freeing his appliance, his utmost strength would not move 
the second handle that, communicating with the signal-post, allows 
the electric current to pass through, raising or lowering the indicator. 
The machinery is double-locked, thus forming a double safeguard 

inst accidents. 

The following description of the visit appeared in the Times: ‘‘On 
arriving at Crewe the party was divided into two parts, the larger 
P ing to the chief signal cabin, which contains 152 levers. There 
are four other cabins, of 95, 75, 60, апа 57 levers. "These cabins 
serve the numerous sidings connected with Crewe Station, and also 
one of the main lines radiating from that ceutre. То complete the 
installation here five other cabins are needed, and one of these is to 
contain no fewer than 350 levers. The whole will then, it is said, 
constitute the largest power installation of this nature in the world. 
The hand levers by which the points and signals are controlled. are 
placed in the cabin, and by pulling them over a circuit is completed 
which will convey power to the motor by which the semaphore arm is 
moved, or the end of the rails, which constitute the points, are pulled 
over. The motor may be an electric motor of the usual type on an 
electromagnet. In either case the machine is placed close to the work. 
If its points have to be moved, the motor is placed in an iron box 
sunk 1n the ground close to the line. The electromagnet operates 
directly, the current energising the magnet апа pulling the points to 
the required position. This is the simplest and should be the least 
costly method, and during the trials it worked eatisfactorily. The 
rotating motor үкү эзсе excellently. It is worked by a current 
of 20 amperes at 100 volts, and runs at a speed of about revolu- 
tions per minute. The armature is on a shaft, which runs in ball 
bearings, and which drives à worm and worm wheel. The latter is 
loose on а cross shaft, but the rotary niotion is communicated to the 
c'oss shaft by means of right and lett handed clutches. In this way 
the points can be moved to the closed or op n position by means of 
suitable attachments. When the point із moved over and secured, a 
striking gear disengag-s the clutch, and the motor runs free. 

** For operating signals the clectromagnet is used. As more power 
is needed to move the signal arm than is required to hold it in position, 
an ingenious device has been introduced l.y which a stronger current 
is applied for the short time the movement goes on, after which the 
demand on the current is reduced. It is necessary for purposes of 
aafety that the signa! should automatically go to the danger position 
should any mishap occur to the electric apparatus. The devices which 
are necessary to satisfy safety in working form a most important part 
of the system, but it would not be possible to make such details plain 
without elaborate descriptions aided by diagrams. Generally, it may 
be stated that in working a point the lever in the cabin is pulled over 
& part of its full travel and this makes connection, so that a current 

asses to the electric motor, which then pulls the point over. The 
ever is held in the partially-over position until it is released by elec. 
trical means due to the point's being safely home. The operator is 
then able to pull his lever to the right position, and there is certain 
evidence that the apparatus has worked and the signal can be placed 
at safety. The system affords cag in lahour, two men only being 
employed in the 152-lever cabin, and there is less obstruction on the 
round, as the wires can be placed beneath the surface in place of 
Reavy rods being above ground. The working is more rapidly done 
hy the manual system, and power can be conveyed practically any 
distance. 

А contract has been let to the Hall" Signal Company, of Broad- 
way, New York, for the fixing of their system of automatic signals on 
a section of the North-Eastern Railway main line between York and 
Thirsk. There will be 84 signal arms. All the posts will have two 
arms, applicable to the next stop signal. Each of the sections will 
be 1,200 yards in length. А novel feature of the installation will be 
the means used for operating the signals. Until quite recently, under 
the ‘‘ Hall" system, the semaphore signal was worked by an electric 
motor, but now carbonic acid has been adopted as the motive power, 
and it is this form of signal which will be used on the North-Eastern 
Railway. The gas is contained in a cylinder at a pressure of 6001. 
per square inch (reduced to a 50lb. working jer whilst the 
valves for admitting the air to the operating cylinder are controlled 
electrically. This class of signal has apparently now got beyond the 
experimental stage ; in fact, we are informed that there are at present 
several thousands in operation in America, where, we are told, it is 
fund that a fully-charged cylinder contains sufficient power for 
operating a signal more than 10,000 times, whilst the cost of main- 
tenance is considerably reduced. | 

For the electric automatie sigualling it is claimed that it presents 
the block system in perfection by supplanting human intelligence 
by exact mechanism, whilst in addition to reducing the wages bill— 
by the abolition of intermediate boxes—it increases the ing 
capacity of a railway by enabling the sections to be shortened without 
the expense of erecting and manning signal boxes, 
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TRADE NOTICES AND NOVELTIES. 


Sheet-Steel Gear Cases, eto. 


From Messrs. Robert W. Blackwell and Co., Limited, 59, 
City-road, L ndon, E.O., we have received a copy of their new 
catalogue of gear wheels, pinions for electric tramcars and 
sheet-steel gear cases, eto. Ав regards the gear wheels and 
pinions, their durability, superior quality, and low price are 
the points to which special attention is called, the process «f 
manufacture whereby these several advan'ages are ensured 
being briefly referred to. А page is devoted to the merits of 
the firm's recently introduced sheet-steel gear cases. This form 
of case, we are told, is made of sheet steel approximately jin. 
thick. The top and bottom halves are made in one piece, 
1 to shape, without seams or joints. The two halves are 

olted together in the usual way, and the jolnt between the 
halves can be made either butt, as with cast gear cases, or 
lapped. The latter method is recommended, as it is then 
possible to run the gear entirely in an oil bath without any 
danger of the oil leaking or getting on the motor. The case is 
only one-quarter to one-third the weight of the corresponding 
cast gear саве ; it is thus easier to handle, and gives а sub- 
stantial saving in the power bill, as the weight of each car 
is reduced by 2:wt. The sheet-steel case can be made for any 
Bize or type of motor, has been thoroughly tried and found 
successful, we аге told, and, in addition to the other advantages 
enymerated, has a long life at a low price. No attendant 
disadvantages occur to us, and we should, therefore, say that 
the popularity of the sheet-steel case is ensured. 


Falk Cast-Welded Rail Joints. 


Messrs. Robert W. Blackwell and Co., Limited, have also 
sent us an illustrated leaflet describing the Falk process of 
cast-welding rail joints, which has already been fully detailed 
in these columns. Some interesting testimonials to the 
value of the process, as shown by the perf.rmance of 
7.000 joints welded by the above firm at Coventry and 
Norwich, are included. Writing on behalf of the New 
General Traction Company, Limited, Mr. I. E. Winslow says 
that out of approximately 7,000 joints cast-welded less than 
one-tenth of 1 per cent. have failed. Further he remarks: 
** We have noticed practically no trace of any movement on the 
part of the rail. In one case, at a curve of sharp radius, there 
appears in ex'remes of temperature to be a movement some- 
where in the neighbourhood of in.; at another joint, where 
the line passes over a short bridge with a sharp gradient on 
each side, there »ppears to have been a vertical movementof about 
Win.; but these are the only two instances which have been 
noticed. The rail laid was a very light one (only 65!b. to the 
yard), the reduction in weight being accomplished chiefly by a 
reduction in the web and base, but no trouble seems to have 
been experienced from this. The line is as solid and smo-th 
riding as any track with a rail оѓ 100lb. to the yard which 
has come under our notice. Тһе rail was laid with 
steel cross sleepers every 10ft., and to these sleepers 
the rail was securely fastened, the sleepers being bedded in 
the concrete. We oonsider this sufficient anchorage at frequent 
intervals as absolutely essential to the sucoess of the welded 
track. There are, of course, a number of points which on any 
fresh work we may undertake we shall do somewhat diflerently— 
that is, we should not again weld any points or crossings, not 
that these have given any specific trouble, but we do not think 
that the extra expeuse is justified. We also should not weld 
any curves of under SOf:. radius, as these curves wear much 
more rapidly than the straight track and require to be replaced 
oftener, and to do so with a welded j iut is a matter of difficulty 
and expense. Iu fact, this difficulty of renewing occasional 
rails renders it necessary thst rails of high carbon and con- 
siderable hardness be used, aud that great саге be taken to see 
that the hardness is as even ав possible, which, in effect, means 
reducing the amount of variation of carbon and silicon in the 
rail some s hat below the usual variations allowed. Taken as a 
whule, we consider the welding prucess a distinct success, and 
trust to be able to utilise it in futureconstruction work.” Another 
of the testimonials is signed by the manager of the Coventry 
Electric Tram Sayn Company, Mr. T. R Whitehead, who in the 
ооцгве of his remarks on the behaviour of 1,700 j i8 Cast- 
welded in 1898 says: We have net had в ки. уе casting break. 
and in only three instances have the rails - wo syns: f beine 
free in the castings. This is noticesblo by joints having opened 
about jin. The cause of this may have been that the me'al 
was too cold when poured into the moulds to fuse the surface 
of the rail, thus not making a good weld. The cast-welding of 
the joints practically makes one continuous rail over the entire 
length of track welded, and the absence of hogged jointe 
makes а very smooth aud eary-running road, aud obviates the 
trouble and expense which occurs through the ordinary fish- 
plated rail *sagying' at tho jinta, in addition to materially 
reducing the wear and tear on the rolling-stock. We may say 
that we have had some doubts as to the eflect the heat of 
the molten metal would have on the temper of the rail, as it 
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was considered this might have a tendency to soften the ends 
of the rail and cause excessive wear, but from our experience 
during the last three years such has not been the case, the 
wear at the joints not being greater than the rest of the head 
of the rail. No bonds are used across the joints, bnt between 
exch pair of rails one 4/0 cross bond is fixed 200ft. apart. 
We find that the conductivity of the track with the welded 
Joints is quite equal to other portions of our track that is fish- 
plated, with two 4/0 bonds to each joint.” Equally favourable 
to the Falk process of cast-welding rail joints is a testimonial 
signed by Mr. Alan N. Banister, engineer and manager of the 
Norwich Electric Tramways Company. We understand that 
Messrs. Robert W. Blackwell and Co. are prepared to under- 
take to cast-weld the joints of any tramway, guaranteeing 
that the cost of making the joints will be less than that of 
fisholates and bonding. 


Testing Chronograph. 


We illustrate herewith a chronograph which has been intro- 
duced by Messrs. Chamberlain and Hookham, Limited, Solar 
Works, New Bartholomew-street, Birmingham, to facilitate the 
testing of electricity meters for accuracy, on the assumption that 
the simplest test is obtained by multiplying the number of 
amperes passing through the meter by the number of seconds 
(or fraction of a second) occupied by one revolution of the 
armature. Suppose, for instance, that the constant number of 
the meter is 5°14. Now, if 10 amperes passing through this 
meter cause one complete revolution of the armature in 514 
second, the meter will be recognised as correctly standardised, 
because 10 amperes x ‘514 = 5°14, which is the constant 


Front View of Testing Chronograph. 


number ; but if the constant obtained were greater, the meter 
would be proved to be slow, and if less, to be fast. By experi- 
ence, however, Messrs. Chamberlain and Hookham have found 
that this test, simple and accurate as it is, is frequently 
falsified by the unreliahility of the seconds hand of che 
watch used for timing. They have, therefore, made the special 
chronograph illustrated, which has a stop action, is easily 
read, and claimed to maintain its reliability for many years. 
One revolution of the large haud records 50 seconds, each 
second being divided into tenths; the small dial records each 
complete revolution of the secunds hand up to 120, or 60 
minutes in all. The method of working is as follows : the first 
pressure on the button starts the seconds hand from zero ; the 
second pressure on the button stops it; the next pressure on 
the button starts it again from where it had been stopped, 
when it runs on to zero, stopping there automatically. This 
cycle of movements can then be recommenced. 


Ship's Side-Light Indieator and Controller. 


We have received from the General Electric Company, 
І. шинед, Qieen V croria stree', Londen, E.C., а copy of their 
ulustrared. 1. aflos N». L 1.019, which describes a patent ship's 
-ide-light indicator and couiroller, claimed to be a reliable 
automatic device, which not only shows the condition of the 
lights to which it may be a"ached, but subs'i*utes a reserve 
light in the event of a lamp failing. This device, we are told, 
when applied to ships’ running lights, is installed in a water- 
tight case in the pilot house or on the bridge (the latter princi- 
pally on yachts). Each lamp station is fitted with two lamps of 
52 c.p., or more, and three wires are run from each lamp station 
to the indicator. Under the indicator is placed а switch and 
cut-out for each station. When the switches are turned on one 
lamp at the station lights up, and the respective shutter on the 
indicator shows the word Burning.“ This leaves the other 
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lamp at the station in reserve. If for any reason the first lamp 
gives out, or shows a reduced candle-power, the indicating 
shutter for this station will show the word Out.” The reserve 
lamp is then automatically brought into circuit, and is indicated 
by the ringing of the alarm bell for this station, and the tell- 
tale lamp over the indioator lights up. The alarm bell is 
stopped by switching off the tell-tale lamp, or by replacing the 
faulty lamp at the station. In case of the current being com- 
pletely shut off, the large alarm bell in the indicator is brought 
into circuit. and continues ringing until current is on, and the 
word Out appears on each shutter. A number of ship fittings 
are illustrated in the same leaflet. | 


Ampere-Hour Meter. 


From the British Thomson - Houston Company, Limited, 
Rugby, we have received а copy of their illustrated pamphlet 
No. 134, which supersedes No. 116 issued in January last. 
This pamphlet describes the firm's type О.К. ampere-hour 
meter constructed for use on two and three wire continuous- 
current circuite only, and for capacities of 15 amperes and 
under. We are told that the meter has been duly approved by 
the Board of Trade, and that its temperature oo: fficient is such 
that ite accuracy is practically unaffected by the ordinary 
variations of temperature. 


ao EE 
MANCHESTER. 


We are indebted to the Manchester Guardian for the following 
interesting account of the municipal electricity undertaking: The 
application for the original electric lighting order granted to the city 
by the Board of Trade dates back to 1890 and the second to 1896, the 
first sanction of the Board of Trade being dated June 17, 1892 This 
scheme was for a loan of £80,000, repayable over 25 years. Follow- 
ing upon this application, however, are 10 others, promoted in 

uick succession and in conjunction with the var‘ous autho- 

rities in Greater Manchester, including Levenshulme, Moss Side, 
Withington, Droylsden, Heaton Norris, Audenshaw, and Denton. 
They are as follow: October, 1893, 270.000; Мау, 1895, 
£100,000 ; Augnst, 1896, £100,000; August, 1897, £125.458 ; 
March, 1898, £15,053 ; September, 1899, £181.610; November, 
1899, £22,000; August, 1900, £189,890; June, 1901, £810,110; 
and March, 1902, £477,000; making a total amount of loans sanc- 
tioned of £2,171,121. In addition to these a further amount of 
£75,000 was asked for in the last Manchester Corporation Bill. 
Contemporary with these loans, electric lighting orders were granted 
to outside districts, with power to transfer them to the Manchester 
Corporation. These were: Levenshulme, 21 years from August, 1897 ; 
Moss Side, from August, 1897, for 15 years; Withington, April, 1898, 
for 13 years; Droyleden. March, 1899, for 21 years; Heaton Nonis, 
September, 1899, for 21 years; Audenshaw, September, 1899, for 
21 years; and Denton, March, 1901, also for 21 years. ‘After 
the dates named, the various authorities may, ou giving 
notice, take over such of the undertaking as lies within their 
districts, but in the meantime the responsibility for supply- 
ing current for electric lighting over these districts, roughly 
estimated at 22 square miles, devolves upon the electricity departmeut 
. of Manchester. For some years, indeed, the Manchester undertaking 
made the largest municipal electric supply outside of London ; and 
though for the present its lamp connections are exceeded by those of 
Glasgow and Edinburgh, and its output of current and extent of 
capital outlay by that of Liverpool, it is more than likely that in 
a couple of years, when the vast enterprise has been completed, 
the city wil again take the foremost place. In Manchester the 
development of the business has been retarded by many causes, 
not the least of which has been the difficulty of maintaining а 
generating capacity at all proportionate to the demand for current. For 
a considerable period—in fact, until the starting of the Bloom-street 
works—current had to be denied to hundreds if not thousands of 
would-be customers. So late as 1901 the Electricity Committee had 
to refuse 60,000 8-c.p. lamp connections because the plant was not 
available to produce the requisite current. They therefore had to 
look ahead in the matter of successive contracts and order such 
machinery as would enable them to deal with the supplies required 
to the end of 1904. In fact, the last of the machines placed on order 
is not expected to be running until March of that year. 

To meet che great demand over such a large area, extraordinary 
efforts have been made by the department, for it is to be remembered 
that side by side with the current for lighting Гаро the needs of 
the tramways department have had to be provided for. The capital 
expenditure on land, works, railways, battery stations, sub-stations, 
eables, meters, instruments, stores, and the consulting engiueer's 
remuneration had up to March 31, 1902, amounted to £1,164,307, of 
which £301,014 was laid out in the year 1901.2. Some idea of the 
relative cost of the individual parts of the work will be gathered from 


the following figures : 


CAPITAL AccouNT UP TO MancH 31, 1902. £ s. d. 
Dickinson-street ... sss . 258.698 18 1 
Bloom-8treet..- o otc nter СЛ 8 145,115 9 0 
Stuart-street ...... "c ЫАЛ ИГЕЗ 50,965 10 6 
Stuart-street railway |.......... esee E 9,751 11 1 
Hunt's Bank battery station .................................... 6,084 1 9 
Sub-stations in Manchester 16,138 2 10 
Ditto Chorlton ood esi rne nace Nea Dare da qua 171 16 6 
Ditto Die wĩKr= tex send eat 2,608 4 O0 


Sub-stations in Withington .............. eene £461 1 8 
Ditto Móses . 8 5,515 15 6 
Ditto Levenshulme ................................................ 5,674 0 8 
Ditto Heaton Norris 1,289 10 1 
Ditto en,... ach EVO ананнын 1,561 0 8 
SD — — ⁰⁰ 596,055 15 7 
Месе em. 42,446 10 4 
пега ie ints оса наас 8 4,822 9 9 
Polygon stores а оно А араан иы 29 562 0 6 
Cottage property (for further sub-stations) ... ............ 5,401 14 2 
Office furniture 22223 2,186 16 0 
Consulting engineer's remuneratihot n 5,000 0 0 

.., ᷣ ͤ !A ИЕЫ £1,164,307 3 8 


Analysed in another way, the figures show that in capital expenditure 
the generating stations have cost £449,511 ; the distributing stations, 
£39,972 ; cable stores, £29,362 ; mains, £596,055 ; meters, £42,446 ; 
instruments, £4,822 ; and office furniture, £2,136. 

Compared with other large municipal undertakings, the following 
figures are interesting as showing Manchester's present position: 


No. of А Load Capital 
Town lampe. Units sold, in kw. вре 
Liverpool ...... 361,980 20,018,142 9,451 ... £1,187.622 
Glasgow ...... 491,506 9,282,043 7,950 962.727 
Edinburgh 465,125 7,760, 307 6,007 765,612 
Manchester ... 414,115 10,502,299 9,140 1,164,307 


The large number of units sold by Edad as compared with the 
nuniber of lamp connections is accounted for by the tramway demand, 
the whole scheme of which has been completed. The figures of 
Edinburgh are particularly interesting. It will be seen from the 
accompanying table that two factors have combined to bring about 
the profit of, £10,295 on an undertaking which supplies an area only 
one-sixth of that catered for by the Manchester Corporation. These 
are, first, the gradual increase in the number of customers owing to 
their familiarity with the advantages of electric lighting ; and, 
significantly enough, the drop in the price of current from 5014, to 
2`964. to private consumers, with a corresponding increase to public 
consumers, leaving the combined price as before. 


RESULTS OF THE EDINBURGH UNDERTAKING. 


—-—Average price charged ——. 
Private, Public. Combined. Gross } 

Year. d. d. d. £ 
1895.6 ... 5:38 ... 180 . 407 9,267 2,447* 
1896-7 4°45 172 .. 3°46 16,815 7,424* 
1897-8 3°50 1:47 . 2:91 20,647 7,C94* 
1898-9 2:99 1'33 .. 257 . 25,750 5,886* 
1899-0 2:90 12 .. 254 . 30,972 5,674* 
1900-1 3°01 115 . 267 . 45,788 . 2,6901 
1901-2 2:96 125 — 26? 52,054 ... 10,295* 


£189,275 £34,060* 
* Surplus. t Deficit | 


The latest figures for the Manchester district show that in 1901-2 
the number of consumers was 4.030, the number of lamps in use 
414,115, and the number of motors 774. The supply to а section 
of the tramways was started in June, 1901, and on the present 
records this а of business is only accountable for 19 per cent. 
of the output, as against 8l per cent. for general supply. But on 
the load factor its good influence is already traceable. By slight 
economies in all but one of the items the expenditure has heen 
reduced by ‘12d. per unit sold, and this in spite of the higher 

rices of coal. The last year's working has, too, been beneficial in 

anchester by raising the charges per unit by 4d. This prodnced 
an additional revenae of £11,500, and it assured a balance of 
£17,655 on the right side, or more than double that of the next 
previous year. During the eight years of the existence of the Man- 
chester undertakiug it has contributed £52,964 in relief of the city 
rates, has redeemed £92,857 of its original loan capital, and has 
built up a reserve fund of £16,341. | 

The city's electrical undertaking is the second highest of municipal 
undertakings in capital expenditure, in the load in kilowatts, and in 
the number of units -old. The city will probably head the figures 
when tho tramway system has been completed. It is estimated that 
the tramways alone will then require a force of 19,000,000 units per 
annum. The capital expenditure must necessarily increase in propor- 
tion owing to the large area of supply and the system that has had to 
be adopted to overcome the difficulties connected with long-distance 
supplies. This has neceesitated the erection of no fewer than 19 sub- 
stations. It may be stated that within six months from the present 
time, according to the original estimate, the Tramways Committee 
will have 638 cars running, and by the eud of next year, allowing for 
the routes yet to be opened and cross routes, 119 more, or 757 in all. 
The Electricity Committee are now well abreast of these and other 
needs. 


NEW COMMITTEES. 


The following new committees have been appointed : 


Азнтох. — Electricity — The Mayor; Aldermen Grime, Shaw, 
and Siddall; Councillors Andrew, Barlow (chairman), Barrett, 
Boardman, Bradley, Catlow, Hall Kelsall, Newton (deputy. 
chairman), Oldham, Phillips, and Yoxall Zramways—The Mayor; 
Aldermen Grime, Hilton, and Siddall; Oouncillors Andrew (chair 
man), Barlow, Boardman, Bradley, Hall, Hallam, Newton, Oldhain 
(deputy-chairman), Wilson (Gloucester-place), and Yoxall, 
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Bacur.—Lighting— Alderman Astley, chairman; Alderman Law, | 


vice-chairman. 


BARNSLEY.— Electricity and Lighting—Councillor Brady, chair- 
man; Aldermen Wilkinson and Wray; Councillors Atkinson, 
Charlesworth, Cotterill, Keuworthy, Rideal, Walker, and Wells. 


Barrow. — Electricity — Aldermen Bradshaw, Lee, Little, and 
Towusou ; Councillors Ashburuer, Cox, Hardy, Hewetson, Mawson, 
Palmor, Postlethwaite, Smith, Tootill, Tsylor, and l'ownsend. - 


BATTERSEA. — Lighting —Messrs. Borgars, Clist, Edwards, Mason, 
нды, Rines, J. Rogers, Tough, Hall, Hale, Fawcett, and Dr. 
ichards. 


BIRMINGHAM.—Tramicays—Alderman Beale, chairman. 

Bo.ton.—Electricity—The Mayor; Alderman T. E. Smith; and 
Councillors W. Cooper, Fielding, Golding, Panton (chairman), Preston, 
Rothwell, Marshall, J. P. 1 Duxbury, and Berry (vice-chairman). 
Tramways—The Mayor, Aldermen Harwood (vice-chairman), Nichol- 
son, and T. E. Smith (chairman), and Councillors Battle, P. Нірвоп, 
Panton, Preston, Wild (Deane) Witter. Fletcher, Horner, Maginnis, 
and Waddington. 


BRADFORD. — Tra mways—Chairman, Mr. James Ball; vice-chairman, 
Alderman Enoch Priestley. 


CovENTRY.— Electrice Light—The Mayor; Aldermen Booth and 
Hill; Councillors Bethell, Errington, Gardner, Goate, Hewitt, 


Liggins, McGowran, Rainbow, Slaughter, Statham, Webster, and 
est. 


EASTBOURNE. — Electric Light! — Chairman, Councillor Maude; 
deputy-chairman, Councillor Simmons. 


GLOUCESTER. — Electricity Supply—The Mayor (ex-officio); the 
Sheriff; the Ex-Mayor; Aldermen Blinkhorn, Fielding, Hardman, 
and Sessions ; and Councillors Karn, Clutterbuck, J. Clarke, Goddard, 
Holbrook, Poole, Brown, Fream, and Johnston-Vaughan. Proposed 
chairman, Alderman Fielding. Jramays—The Mayor (ex- officio); 
the Sheriff; the Ex-Mayor; the Deputy-Mayor ; Aldermen Fielding 
and Hardman; and Councillors Karn, Peters, J Clarke, О. G. Clark, 
Reardon, Holbrook, Poole, Evans, Birchall, Fream, and Matthews. 
Proposed chairman, the Ex-Mayor, Councillor Bland. 

GovAN.— Electricity —Oonvenert, Mr. Wightman ; sub-convener, 
Mr. J. T. Buchanan. 


GUILDFORD. — Lighting —The Mayor; Alderman Briggs: Councillors 
J. Baker, Hart, Brown, and Hughes. 

HaLirAx.—Tramicays and Electricity Mr. T. Hey, chairman; 
Alderman Baldwin, vice-chairman ; Aldermen Tyson, Walsh, Booth, 
and Crossland; and Messrs J. Whitaker, A. Crabtree, Fawcett, 
R. Maude, Oates, Stansfield, G. O. Alderman, J. W. Clark, and 
H. C. Starr. . 

HARROGATE Lighting - Мг. W. Davidson, chairman. 


HEREFORD. — Electric Lighting -Aldei men Beddoe, Clarke, and 
Llanwaine; Councillors Gethen, Hewitt, Humtrys, Landford, and 
Prosser. 


HuLu.—Electric Lighting—Chairman Mr. J. T. Skinner; deputy- 
chairman, Mr. W. G. Milliugton, J.P. Telephones—Chairman, Mr. J. 
Brown; deputy-chsirman, Aldermsn F. Larard. 


KIxd's LyNN.— Electricity — The Mayor; Aldermen T. Pattrick and 
Savaye ; Councillors Dexter, Gemmell, Jermyn, Nicholls, J. T. Savage, 
F W Savage, W. Savage, and Thomas. 

LANCASTER. — Electricity —The Mayor; Alderman Smith ; Councillors 
Heald, Huutingtou, Oglethorpe, Threlfall, Dixon, Cardwell, Soward, 
Wright, Bell, and Bland. Tramways —The Mayor; the ex-Mayor ; 
Aldermen Smith, Bell, Huntingdou, and Preston ; Councillors Wilson, 
Allen, Heald, Threlfall, Towers, Langstreth, Thompson, Seward, and 
Wilkinson. 

LEICESTER.—(Gras and Electric Lightiny—Councillor Edwards, 
chairman; Councillor Jennings, vice-chairman. Tramways Coun- 
cillor Flint, chairman ; Alderman Smith, vice-chairman. 


LIVERPOOL. - Tram tas —Alderman C. Petrie, chairman; Alderman 
Е. Smith, deputy-chairman. Electric: Lightiny—Mr. S. W. Higgin- 
bottom, M.P., chairman ; Mr. Dart, deputy-chairman. 

LowzEsToFT.— Electric Lighting —Aldermen Johnson and Adams; 
Councillors Brooke, А. B. Capps, К. B. Capps, Fry, Mayhew, Orde, 
Shadforth, Smith. Tramways -Aldermen Beckett, Eastaugh, Mobbs, 
Notley, Stebnings, Adams; Councillors Brooke, A. B. Oapps, B. B. 
Capps, d Jackman, Jefferies, Jones, Mayhew, Orde, Rice, Smith, 
Spashett, Titcomb. 

MAccLESFIELD.—Lighting—The Mayor; Oouncillors Davenport, 
Heath, Hordern, Whitmore, Marshall, Mellor, Harrison, Isherwood, 
and Wilson. 

NORWICH.— Tru iwuys —Alderiien. B 
Cunnell, Green, Hackblock, White, M. 
Havers, Moore, and Tillett. 


OnaAN.—LigMing— Provost Cooper; Councillors Robertson, Camp- 
bell, M'Isaac, aud Vase. Councillor Robertson, convener ; Provost 
Cooper to be convener ud interim. 


PoRTsSMOUTH.— Electric Lighting— Aldermen Corke, Ellis, and 
Power; Councillors Foster, Piuk, Bolitho, Corner, Sprigings, 
Baldwin, Wolfe, Stubie, Gill, Vernon-Inkpen, H R. Pink, Merritt, 
Main, and Freeman. Tramwuns—Aldermen Corke, Scott. Foster, and 
Power; Councillors Kimber, Stevenson, Amatt, Emmett, Gillett, 
Dittman, Young, Curtiss, Carpenter, H. R. Pink, Merritt, Fulljames, 
Dummer, and Foster. Zelephune—Aldermen Jenkins, Scott Foster, 
and Allen; Councillors Dittman, H. R. Pink, Edmonds, Bolitho, 
Corner, Gillett, Coffin, Aylwin, Curtiss, Carpenter, Ash, Malvany, 
Porter, and Dummer. 

ROTHERBAM.— Electric Light and Tramuays—Aldermen Winter 


and Gummer; Messrs. Cox, Fieldsend, Reeves, Taylor, Bryant, 
Copley, Hirst, and Beckett, 


haw, G. M. Chamberlain, 
, and Wild; Councillors 


-— — ————— — —— 


SALFORD.— Electricity —The Mayor; the ex-Mayor; Aldermen 
Shaw and Walmsley ; Councillors Barrett, Baker, Carter, Hale, 
Hill, Hodgson, G. Н. Jones, Leach, McDougall, Sackville, Wheat- 
croft, and Wilkinson.  7ramways—The Mayor; the ex-Mayor ; 
Aldermen Jenkins, Lin*ley, and Ollier ; Councillors Barnes, Barrett, 
Ноірвоо, Hopwood, Hudson, Hulton, G. H. Jones, Kay, Muir, 
Robinson, and Worsley. 

SOUTHAMPTON. — Electricity —The Mayor; Aldermen Bone, Button, 
Emanuel, aud Dunsford ; Messrs. Bayfoid, Bicker-Caa-ten, Blakeway, 
Emanuel Lewis, Tebbutt, Willey, and Wright.  Traswways—The 
Mayor; Sheriff; Aldermen Audrews, Boue, Dunsford, Tilling, and 
Button ; Senior Bailiff Hutchens ; Messrs. Bastick, Bicker-Caarten, 
Hancock, Line, and Will у. 

SOUTHEND. —Liyht Railways and Electric Lighting — Aldermen 
Brightwell, Ingram, and Tolhurst; Councillors Barker, Norman, 
Roberts, Robertson, Hubbard, and Berry. 

Stock PoRT.—Tramways—Alderman G. Atherton, J.P., chairman. 

TAUNTON.— Electric Lighting—Aldermen Potter (chairman), Good- 
land, Lock, and Perkins; Councillors Lewis, Norman, Sibley, Van 
Trump, and Webb. Tramuways—Alderman Potter, chairman: 
он Lewis, Norman, Sibley. Westlake, Price, Spiller, and 

ile 

WAKEFIELD —Elrctriv Lightiny—Councillor Childe, chairman: 
Councillor Cookson, deputy-chairman; the Mayor; Aldermen 
Atkinson, Bolton, and Kilner ; Councillors Cooling, Cradock, Firth, 
Hargrave, Judge, Lowrie, Nurse, Rhodes, Saville, and Young. 

WIGAN.—Electric Light and Tramways — Chairman, the Mayor; 
vice-chairman, Mr. Thos Fyans: the ex-Mayor ; Messrs. Thomas 
Ashton, ер Ballard, Joseph Thomas Gee, James Hilton, Robert 
Layland, William Laylaud, William Lowe, James Paxton, Robert 
Richards, Samuel Taylor, Samuel Wood, Thomas Clarke, sen. 

WonKINGTON.— Electric Lighting—Messrs. M'Aleer, Walls, Milburn, 


Dodgson, Holmes, Duttield, M‘Mullen, Harding, Kennaugh, Walker, 
and Yeowart. 


WORTHING. — Electricity —Alderman Piper; Councillors Major 
Frazer, Geo. Gravett, No: kells, Ovenden, Ratiety, Tate, and Walter. 

York.—Electric Lighting—The Lord Mayor; Aldermen Purnell, 
A. Jones; Councillurs Scott, Lund, Lambert, Wright, Fenwick, 
Mansfield, Moody, Todd, Sampeon, Meyer, Richardson, Anderson. 


FAREHAM ELECTRICITY ACCOUNTS. 


From the accounts of the Fareham electricity depart- 
ment for the year ended March 51, 1902, it appears that 
the total expenditure on capital account amounts to 


£11,560. Abstracts of the revenue account, general 
balance-sheet, etc., are appended. 

Dr. REVENUE ACCOUNT. £ s.d 
Coal or other fuel и аиа con de en E e edt Due rea 247 9 2 
Oil, waste, water, and enyine-room stores . 61 8 6 
Марев at generating Station ... _.............................. 214 12 11 
Б. pairs and maintenance of buildings and plant 100 8 5 
Repairs and renewals of mains ................................. 17 17 11 
Attending and repairs to public lamps 20 5 9 
R-newals of lam „ % 37 2 11 
Rents, rates, aud taxkkeeeesͥ 4417 1 
Salaries—engineers’ department ....................... ...... 146 15 4 
Salaries or commissions of collectors ........................ 6 1 
Stationery and printing 4 1 8 
Special charges —insurances, et q . 59 3 9 

Total expenditure 1 tatc ЕУ orbs AANS 965 7 4 
Balance carried to net revenue account ..................... 136 15 5 
£1,100 0 7 

Cr. £ s. d. 
Sale of current per meter, at 7d. per B.T.U. ............... 1.054 18 1 
Rental of meters and other apparatus ........................ 5115 8 
Returned income tax ............... ....... FFV 12 10 4 
Charging accumulators ........................................ 016 6 

£1,100 0 7 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s d. 
Capital account. —amount гесеіуей.............................. 11,544 7 3 
Amount charged to general district rate 9 4 
Amount due to їгеавцгег......... _.............................. 16 311 

£12,189 0 © 

Сг. Assets. £ s. d. 
Capital account- amount expended for works............... 11,060 11 2 
Stores on hand ...... VVV 17 10 0 
Balance at debit of net revenue account 610 19 4 

£12,189 0 6 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in В.Т. units . RUE 88,690 
У Public lamps—— . . ; - 
Quantity sold | Private на by meter ...... 59.224 72,950 
Quantity used on workkkk s 3.632 
Total quautity accouuted for... aarre 16,582 
Quantity not accounted for ...................................... 12,108 


Total maximum supply demanded (kilowatts) ............... 
Number of public lamps: 27 arc, 104 incandescent. 
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LEGAL INTELLIGENCE. 


THE FERRANTI ELECTRICITY METER. 
Alleged Infringement. 


This week the Court of Appeal, composed of Lords Justices Vaughan 


Williams, Stirling, and Cozens-Hardy, heard the case of De Ferranti 
r. the British Thomson-Houston Company, Limited, in which the 
panit Mr. S. Z. de Ferranti, of the firm of Ferranti and Co., 

imited, appealed from a judgment of Mr. Justice Swinfen Eady in 
the Ohancery Division giving jadgment for the defendants, the 
British Thomson-Houston Compauy. 

The action was brought by the plaintiff for an injunction to restrain 
the alleged infringement of letters patent No. 701 of 1887, and for 
damages. The term of tbe patent expired shortly after the issue of 
the writ, and the action was treated as one for damages only. The 
defence was a denial of the infringement, and a plea that the patent 
. was invalid. The patent in question related to improvements in elec- 

trical meters. Previous to the year 1887 the plaintiff had invented 
an electrical meter in which the current to be measured was made to 
pass through a bath of mercury in a magnetic field so disposed that 
the mereury was put into a continuous rotary movement by the 
passing of the current, the movement of the mercury being recorded 

y means of a float or disc with recording mechanism. That 
improvement was designed for use with a continuous current and 
with a solid magnet of cast iron, the residual magnetism of cast iron 
serving to assist in causing rotation of the mercury, and was sufficient 
to enable the meter to start with only a small number of lamps in 
use. In order to adopt the meter for use with an alternating current 
it was necessary to employ pole-pisces which did not retain residual 
magnetism, and plaintiff substituted laminated iron for solid cast- 
iron magnets. Then, in order to effect the object previously attained 
by the residual magnetism and so enable the meter to start and register 
correctly with а low load, the plaiatiff in 1887 achieved this result 
by employing an additional coil of an insulated conductor, which 
would act as an electromagnet, and thus compensate for the loss of the 
residual magnetism arising from the abandonment of solid cast-iron 
magnets. This invention formed the subject of the letters patent of 
1887. The infringement alleged was in the defendants having in 
an energy or wattmeter added a coil on their shunt circuit for the 
ur of increasing the magnetic field. Mr. Justice Swinfen Eady 

eld that the application of an additional shunt coil to a Thomson- 
Houston meter did not constitute ап infringement of the plaintiff's 
patent, and dismissed the action, with costs. Hence the present 
appeal of the plaintiff. | 

Mr. Cripps, K.C., in support of the appeal, said the question to be 
decided was a comparatively short one—namely, whether or no the 
addition of & coil to the defendants' meter constituted an infringe- 
ment of the plaintiffs patent. The learned counsel said that the 
action was & very important one, because if the plaintiff succeeded, 
he could prove that his invention had been adopted in probably 
every successful electricity meter in use. At a matter of fact, 
plaintiffs was the pioneer invention in making these meters com- 
mercially practicable 

Mr. Moulton, K.C., for the defence, argued that there had been no 
infringement of the plaintiffs patent, and asked the Court to uphold 
the decision of the learned judge below. 

The arguments of арза] did not conclude until Wednesday after- 
noon, when the Court reserved judgment. 


CLAIM FOR ELECTRICAL WORK. 


In the Westminster County Court on Wednesday his Honour Judge 
Woodfall disposed of the case of Alcock v. Deliannis, in which the 
plaintiff, an electrical engineer, sued the defendaut to recover a balance 
of account in respect of work done to his order. 

The defendant's case was that he simply gave the order for the 
lixing-up of seven electric lampe at an agreed charge, and he refused to 
pay any extras. 

His Honour said he thought the plaintiff was entitled to his 
money, and gave judgment for the amount claimed, with costs. 


ALLEGED TAMPERING WITH AN ELECTRICITY METER. 


Before the Barnsley magistrates on Monday, Mr. J. W. Binner was 
charged with having tampered with the index of ап electricity meter, 
the property of the Barnsley Corporation, so as to cause the meter to 
register unjustly. 

Mr. Horsfield, for the prosecution, said the meter was supplied to 
defendant for the purpose of measuring the current supplied to a 
motor, and the case against him was that this meter had been forcibly 
altered, the intention, as alleged, being to defraud the Corporation. 

A Clerk in the wa of the Corporation said the meter was 
properly sealed on Aug. 4 last, aad on Sept. 30 it registered 468 
units ; and another witness said that on Nov. 3 he examined the 
meter and found the seal broken. The meter registered 456 units, 
having actually gone back. 

Mr. S. E. Bastow, electrical engineer to the Corporation, said he 
had recently tested the meter which defendant had used. The bare 
running of the motor was sufficient to cause the meter to go forward. 
It was an absolute impossibility for the meter to go bac ward, but 
it was ible, after breaking the seal, for а person to get his finger 
to the hands and force them back. Defendant's consumption averaged 
about 100 units quarterly, but on the last quarter’s reading the 
Corporation owed Binner a matter of about 44d. 

e Defendant denied that he had ever tampered with the meter. 
The Bench held that the case was one of very extreme suspicion, 
which the Corporation were amply justified in bringing before the 


| Court. At the same time there was an element of doubt, and this 


being а criminal case in which defendant was charged with fraud, 
they would dismiss it. 


SMOKE NUISANCE. 


The Electricity Committee of the Stockport Oorporation were 
summoned before the local bench on Friday last for smoke nuisance 
said to have been committed on Sept. 16. 

Inspoctor ham ssid that on April 30, between the hours of 
2.15 and 4.15 p m., he took а smoke observation of the electricity 
works chimney in Millgate. This showed 31 minutes black smoke, 
65 moderate, and 24 none. А second observation taken on Sept. 16 
showed 8 mirtites black smoke, 103 moderate, and 9 none. 

Mr. Dobson, who appeared for the committee, said there had been 
а great improvement since the alleged offence. Asa matter of fact 
ever since April they had been at work trying to abate the nuisance. 
On April 28 £1,2C0 was spent in condensers. but these were not yet 
completed. ey were fixing in two additional boilers, and also 
making enquiries about mechanical stokers, and using a great deal 
more coke. 

An order was made to abate the nuisance within six months. 


COMPANIES’ MEETINGS AND REPORTS. 


WEST INDIA AND PANAMA TELEGRAPH. 


The ordinary meeting of the.directors of this Company was held on 
Wednesday at Winchester House, Е.О. 

Mr. W. B. Kingsford prenne and, in moving the adoption of the 
report, said the receipts for the half-year showed а small decrease of 
£175, being £28,970, as against £29,145 for the corresponding period. 
On the other hand, the 5 exhibited a slight increase O22, 399, 
as compared with £21,277. There was an available total of £13,166, 
out of which the directors reconimended the payment of бв. per share 
on account of arrears of dividend on the preference shares. This 
absorbed £10.569, leaving £2,797 to be carried forward. Having 
regard to disasters ab aud litigation at home, he thought the 
accounts might fairly be considered not unsatisfactory. 

In reply to a shareholder, the Chairman stated that the Board 
would take into consideration the suggestion of a conference between 
the various Weet India cable companies with a view to determining 
the advisability of a closer union between them. 

The report was adopted. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The half-yearly general meeting of this Company was held at River 
PM пош Finsbury-circus, on Wednesday, Sir J. Wolfe Barry 
presiding. 

The Chairman, in moving the adoption of the report (which appeared 
in our last issue), stated that the gross revenue showed a decrease on 
that of the corresponding period of 1901 of £52,000. He regretted to 
have to announce this decrease, but it was owing to causes entirely 
beyond the control of the directors or the Company, and it was 
attributable very much to the great depreciation of trade in our 
Australian Colonies. The serious loss on exchange consequent on the 
ен depreciation in silver was also largely responsible for tho 

ecreased revenue. He hoped that the Company would get rid of 
the loss on exchange, or at least greatly mitigate it in future., 
The other important matter that had pr upon them was 
the considerable reductions which they had. made in their tariffs. 
He had no doubt, however, that some of these reductions 
would in course of time result in an increase in the volume of tratfic. 
The Company lost by the reduction in their tariffa £26,000 last year. 
The Australian tariff had been reduced during the last three years 
from 4s. 9d. to to 3s. а word, but, notwithstanding this, the actual 
traffio transmitted now was practically the same as when the higher 
tariff was in force—a fact which refuted the confident statement made 
by their critics that reductions in tariff invariably recouped themselves 
very quickly. The working and other expenses in the half-year had 
been £121,000, showing an increase of £5,456 over those of the corre- 
sponding period'of 1901. This advance was almost entirely accounted 
for by the opening of the new stations in connection with their direct 
Cape-Australian cable and by the general growth of expenditure. 
The net profit for the half-year was £148,500, ont of which the 
usual interim dividends had been paid, and 275.570 was carried 
forward. Since the close of the nalf-year the Netherlands Govern- 
ment had arranged with the Company to supply and lay on their 
account a submarine cable between the islands of Borneo and Celebe:, 
about 700 miles. Referring to the Pacific cable, he said it was expected 
to be opened within about a fortnight or three woeks. The tariff 
between this country and Australia by the new route would be the 
same as by the Company’s—ds. a word. Of course, when the new 
cable was opened competition with the Company’s system for the 
traffic between Australia and Europe would at once in, 
They were not very glad to have this competition, and, honestly, 
he did not think thst Australia would gain anytbing by it, but 
the directors did not look at the competition with any serious amount 
of alarm, because they felt pretty certain that the Company could 
offer to the publie far greater facilities, and undoubtedly much greater 
certainty in the transmission of the messages, with their vast netwoik 
of cables and their various routes, compared with the Pacific Cable 
Board’s one single line, which had been laid with what was called 
“a swing” from point to point of a length at present almost without 
a parallel. They, however, could not help noticing that, almost for 
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the first time, the British and the Colonial Governments had taken 
what was, from some points of view, a regrettable step in entering 
inco competition with private enterprise, and in the present case 
the competition was with a company to which, he thou ht. everyone Kitto Automobile Company, Limited. — Capital, £6,000. 
tust admit the credit was due of connecting Great Britain with Ol-jects: to acquire from W. H. Kitto the business of a motorcar and 
all her colonies and dependencies in every centre of trade. | cycle builder, etc. 


They asked now from all these Governments ''fair play and no favour,” | Eiswick Motor and Accessories, Limited.—Capital, £500. 
and they asked this not least of all from his M ijesty's Government. | Ohjects: to carry on the business of manufacturers of cycles, motors, 
The meeting in London of the International Telegraph Conference, carriages, and accessories, etc. 


which had been postponed, had now been definitely fixed to take place ut j 
on May 26 next, when all matteis connected with the well-being aud |. Eig 555 АЫ 55 а аў „ср. 
intercommunication of cables would be dealt with exhaustively, with guarantors ee eio o-initial-oublio ud The first directors 
the advantage of the advice of people from every part. of the globe. | are not 3 ipod P 


He had nothing to add to what he had said at other public meetings Silent Motorcar Syndicate, Limited. Capital, £3,000 
| , S ’ ’ е 


NEW COMPANIES REGISTERED. 


with reference to the question of wireless telegraphy ; all that he had 


prouy said. held good. They looked with interest upon what was 
ing done, and they thought that the system wonld: to a certain 


extent be useful to them, but they did not look on wireless telegraphy 


. Seriously as а competitor. 


The Marquis of Twoeddale seconded the motion, which was 


unanimously adopted. 


BRITISH ALUMINIUM. Жый 


А general meeting of the debenture holders in this Company was 
held on the 13th inst. for the purpose of considering, and, if thought 
fit, passing a resolution assenting to certain proposed modifications 
of the rights of the stockholders against the Company and its 
property, and certain modifications of the trust deed dated Nov. 30, 
1899, proposed by the Company, and sanctioned by the trustees, for 
submission to the stockholders, and of empowering the trustees to 
concur with the Compsny in executing & supplemental trust deed 
in the terms of the draft submitted to the meeting. 

Mr. J. D. Bonner, who presided, ssid the proposal before the 
meeting was the only one which could give any prospect of enabling 
the Company to attain a sound position within a reasonable time. 
The directors. regretted having to solicit temporary accommodation 
for the Oompiny from the debentnre holders. "The development 
of the aluminium industry in this country had proceeded very 
much more slowly than was anticipsted would be the case 
when the British Aluminium Company was established. Since 
changes had been effected in the constitution of the Board and 
the management of the Company there had been a very marked 
improvement in the sales of aluminium, which would this year be 
nearly 40 per cent. greater than those of last year, and the directors 
had every reason to hope that the improvement would not be merely 
permanent, but progressive. Their relations, however, with other 
aluminium producers might not enable them to retain the full advan- 


tage of that great improvement in business. Another cause which 


had contributed to the Company's present position was the large 
amount of capital Ме had locked up in the water-power scheme, in 
connection with which nearly £30, had been expended by the 
Compeny during tho last two years. То relieve the Company the 
directors, after consulting the trustees, decided to ask the debenture 
holders to agree to the postponement of all interest, including that 
now due on the debenture stock, until Nov. 1, 1903, and to authorise 
the trustees, in their dissretion, to consent to y ase atus the payment 
of intorest for a further additional period of one year, for wbich 
deferred interest warrants would be issued ; to empower the Company 
to raise £10,000 upon the security of all or any of the assets of the 
Compeny, and in priority to the existing debenture stock, to the 
reduction of which £50 out of the sale of each ton of aluminium now 
deposited in the warehouse would be applied; and that after the 
period of postponement of interest had expired, and the postponed 
interest had been paid, 25 por cent. of the net profits of the Company 
in each year and available for dividend on the share capital should be 
'applied towards the redemption or purchase of debenture stock, and 
stock so redcemed be cancelled without power of re-issue. In conclu- 
sion, the Chairman moved a resolution for the purpose of carrying out 
the modifications referred to. 

Mr. Crewdson seconded the motion, which, after discussion, was 
carried with two dissentients. 


DAIMLER MOTOR. 


The report of the directors for the year ended Sept. 30, 1902, states 
that the accounts show a loss of £19,751. This loss is attributable to 
four causes: (1) rearrangement and reorganisation of the shops and 
stores with a view to more economical production ; (2) loss on the sale 
and in the value of cars of the old type and of stock for such cars, which 
had been accnmulated in former years ; (3) cost of designing and manu- 
facturing new types of cars; (4) increased cost of management and 
establishment. les show about the same result as in the previous 
year. More orders for cars were received than in any previous year, 
and at the close of the year there were in hund orders from customers 
for 84 cars, the net value of which was £62,000, or three times as much 
as on Sept. 30, 1901. This is, in a great measure, duc to the high 
merits of the new types of cars which are now being manufactured, 
and is a proof of the wisdom of the policy adopted by the Board. 


ELECTROLYTIC ALKALI. 


The adjourned annusl meeting of this Company was held on the 
13th inst. at Middlewich to take a poll for the election of directors. 
Mr. J. H. Calvert was nominated against Mr. A. С, Fletcher, the 
retiring director. A poll resulted in 186,170 votes being recorded for 
Mr. Calvert against 66,460 for Mr. Fletcher, and Mr, Calvert was 
declared elected. 


Objects: to adopt an agreement with Gearings, Lim; cd, F. W. 
Dunlap, M. Crawford, and Н. Brooks, and to carry оп c ho business 
of engineers, electricians, cycle, motor, mechanically-propell:d vehicle 
and engine builders, eto. 

The Irish Motor Company, Limited. —Capital, £2,000. Objects: 
the establishing, acquiring, and carrying on in the United Kingdom 
the business of manufacturers and dealers in all sorts of cycles and 
motors, and to acquire by purchase the business of John 
12, South Avenue-street, Dublin. 


Llangollen and Distriot Electric Light and Power Company, 


. Evans, 


Limited.—OCapitsl, £6 000. Objects: to contract with the Urban 


District Council of Llangollen for the execution and maintenance of 


any works for the purpose of supplying electricity under the electric 


light provisional order obtained by the said Council. 

Electromobile Company, Limited.—Capital, £50,000. Objects: 
to adopt an agreement with the Brush Electromobile Company, 
Limited, with the Gloucester Railway Carriage and Wagon Com iY 
Limited, with Greenwood and Batley, T. G. Chambers, with l1 . 
Weguelin and E. Schenk, and ќо carry оп business аз motorcar manu- 
facturers and machinists, eto. 

Whitchurch and Pangbourne Electric Supply Company, 
Limited.—Capital, £10,000. Objects: to acquire from F. J. Ferguson 
and other necessary parties (if any) a lease of Whitchurch Mill, with 
water power and yard belonging thereto, and to carry on at Whit- 
church, Oxon, and Pangbourne, Berks, the business of an electric 
supply company in all its branches. 

Hindhead aud District Electric Light Company, Limited.— 
Capital, £15,000. Objects: to acquire the business carried on by 
J. Grover at Hindhead, Surrey, and the undertaking authorised by 
the Hindhead and District Electric Lighting Order, 1 and to carry 
on the business of suppliers of electric light, heat, sound, and power, 
electriciana, electrical and general engineers, eto. 

Electrical Treatment Association, Limited. Capital, £2,000. 
Objects : to acquire the goodwill of a 28 for treating diseases by 
electricity, to treat peranan medically by electrical method, to adopt 
an agreement with W. N. Brough, E. E. Bartlett, and C. W. Оох, 
and to carry on the business of manufacturers of and dealers in 
electrical appliances for medical and other purposes, etc. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Swansea.—The Corporation invite tenders for the supply of electric 
motors and starting switches for a period of 12 months. Tenders by 
Dec. 1. See advertisement. 

Bristol.—The Elcctrical Committee invite tenders (from boiler 
makers only) for water-tube boilers and accessories. Tenders by 
Dec. 11. See advertisement. 

Lowestoft.—The Corporation invite tenders for overhead line 
ийи poles, etc., and underground feeder cables, etc. Tenders 
by Nov. 26. See advertisement. 

Aberdeen.—The Tramway Committee invite tenders for one 
electrically-driven tower wagon for overhead equipment repairs. 
Tenders by Nov. 25. See advertisement. 

Hull.—The Corporation invite tenders for the erection of a car-shed, 
oft. by 47ft., on the Hedon-road. Particulars may be obtained at 
the City Engineer's Office. Tenders by Nov. 28. 

Heckmondwike.—The Urban District Council invite tenders for 
supply and erection of а water-tube boiler and accessories at their 
electricity works. Tenders hy 24th inst. See advertisement. 

Bulawayo (Rhodesia).—The Municipal Council invite tenders for 
the establish ment and working of an electric tramway system for that 
municipality. Tenders by Feb. 26. 1903. See advertisement. 

Sunderland.—The Corporation invite tenders for one steam-driven 
three-phase generator, motor-generators, aud static transformers, and 
high and low tension switchboards. Tenders by Nov. 28. See 
advertisement. 

Eastbourne.—The Corporation invite tenders for motor-omribuses 
to accommodute not less than 16 passengers. Particulars can be 
obtained from Mr. H. W. Fovargue, town clerk, Town Hall, East. 
bourne. Tenders by Nov. 29. 

Erith.—The Electric Lighting and Tramways Committee invite 
tenders for the wiring and supply of fittings for a complete installation 
of electric light at the Council offices and Council chamber. "Tenders 
by Nov. 26. See advertisement. 

Warrington.—The Cheshire Lincs Committee invite tenders for 
telegraph materials, etc., for the year 1903. Particulars can be 
obtained from Mr. S. Saxon Barton, storekeeper, Cheshire Lines, 
Warrington, Tenders by 10 a.m, on 28th inst, 
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Bexley.—The Electric Lighting and Traction Committee invite 
tenders for car-shed buildings and steelwork. Specification, etc., may 
be seen at ths Public Hall, Bexleyheath, and obtained at the offices of 
the Engineers, 82, Victoria-street, S W. Tenders by Dec. 8. 


Caen (Calvades, France).—The Prefect at this place requires 
tenders for the concession and working of a light railway between 
Trouville and Honfleur, a distance of about 10 miles, for goods and 
8 traffio. Electric traction preferred. Tenders by Jan. 1, 


Sidmouth.—The Urban District Council invite tenders from elec- 
trical engineers and others for the lease for a period of 42 years of a 
provisional order for the supply of electricity for lighting, heating, 
and power throughout their district. Tenders by Dec. 20. See 
advertisement. 

Pontypridd.—The Urban District Council invite tenders for tram- 
ways permanent way, traveller, and storage battery. Specifications, 
etc., may be obtained at the offices of the consulting engineer, Mr. 
Reginald P. Wilson, 66, Victoria-street, Westminster. Tenders by 
12 noon on 22nd inst. 

. Manohester.—The Trafford Park Estates Company, Limited, 
invite tenders for permanent way, roadmaking, draining, etc., over- 
head equipment, and steel poles, etc. Specification, etc., can be 
obtained from Messrs Lacey, Clirehugh. and Sillar, 2, Queen Anne’s- 
gate, Westmiuster. Tenders by Dec. 13. 

La Valette.—The Municipality invite tenders for the cstablish- 
ment and working for 99 years of a traniway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 


Tenders by Nov. 25 to Wm. Casolani, receiver-general and director 
of contracts, La Valette. Plans and particulars will be ready by 
March 1, 1903. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for motor-generators, 
combined change-over and equalising switches, starting motors, and 
transformers, combined boosting sets, combined balancing sets, and 
air-compressors, batteries of accumulators, and hand travelling cranes. 
Tenders by Nov. 24. See advertisement. 


Glasgow.—Tle Caledonian Railway Company invite tenders for 
telegraph ae telephones, etc., electric lighting material and 
fittings, indiarubber and asbestos goods, etc., for 12 months from 
Jan. 21, 1903. Specifications, etc., may be obtained from Mr. Jas. 
Lorimer, stores superintendent, Caledonian Railway, Charles-street, 
Bt. Rollox, Glasgow. Tenders by Nov. 24. 


Dumfries (8ootland).—The Town Council invite tenders from 
companies as follows—viz.: (1) for the burgh's electric light pro- 
visional order, and alternately (2) for light and traction combined ; 
(3) for à supply of electricity to drive the cars, if the Council resolve to 
conduct the traction ; (4) if the Council construct the works, tenders 
for a lease of each. Tenders by Dec. 1. See advertisement. 


Clacton. —The Urban District Council invite tenders for the supply 
and erection of boiler-house plant, two Economic boilers with fittings 
and accessories, steam and exhaust piping, two high-speed engines, 
two 100-kw. dynamos, balancer and boosters, switchboard, street 
work, underground cables, switch pillars, etc., accumulators, travel- 
ling crane, and rails. Tenders by Dec. 22. See advertisement. 


Dublin.—The Dublin United Tramways Company invite tenders 
fur the supply of general stores, including car fittings, iron, steel, 
castings, oils, paints, glass, brushes, ironmongery, harness materials, 
electrical supplies, timber, etc., during year ending Dec. 31, 1903, 
Forms of tender (price 23. each), etc., can be obtained at the Secre- 
tary's Office, 9, Upper Sackville-street, Dublin. Tenders by Dec. 8. 


Finchley, N.—The Urban District Council invite tenders for three 
water tube boilers; two steam balancing sets, spare armature, and 
travelling crane ; two storage batteries and accessories ; and feeders, 
distributing mains, service cable, strect-lighting leads, etc. Specifica- 
tions, etc., may be obtained at the office of the electrical engineer to 
the Council, Mr. E. Calvert, Broadway, Finchley. Tenders by noon 
on 28th inst. 

Mansfield. —The Corporation invite tenders for the complete wiring 
and equipment of their electricity works for power, light, aud bells. 
Specification, etc., may be inspected and obtained at the office of Mr. 
Robert Hammond, M. I. C. E., consulting engineer to the Corporation, 
64, Victoria-street, London, S.W., or at the office of Mr. E. Holcombe 
Hewlett, clerk of the works, at the Electricity Works, Mansfield. 
Tenders by Dec. 1. 


Manohester.—The Electricity Committee invite tenders for the 
whole of the work required in connection with the supply, testing. 
delivery, and erection of power and distributing circuits, complete, 
aud а system of arc and incandescent lighting at Stuart-street gene- 
rating station and 10 sub.stations. Specifications, etc., may be 
obtained on application to Mr. F. E. Hughes, secretary. Electricity 
Department, Town Hall, Manchester. Tenders by 10 a. m. on Nov. 25. 


Blackburn.—The Town Council invite tenders for two Lancashire 
boilers, with mechanical stokers, etc., six superheaters, спе battery of 
econoinisers, two feed pumps, etc., three ejector condensers, a com- 
plete system of pipework, tanks, valves, and accessories, and a coal 
and ash conveying elevating plant. Specifications, etc., may be 
obtained from the offices of the engineers, Messrs. Lacey, Clirehugh, 
and Sillar, 2, Queen Anne’s-gate, Westminster. Tenders by Nov. 24. 


Durban (Natal).—Tenders are invited for the following in connec- 
tion with the new municipal telephone system : a complete exchange 
equipment for an ultimate capacity of 7,200 lines, the present contract 
to make immediate provision tor 2,520 lines. The equipment comprises 
all distribution and switchroom boards, power plant, and wiring. 
The contract also includes tlie work of erection in Durban and main- 
tenance for three months; and underground dry-core air-space cables, 


comprising approximately 15.000ft. 200 pair, 12,000ft. 150 pair, 
25,000ft. 100 pair. 6,000ft. 75 pair, 7,000ft. 50 pair, 12,000ft. 25 pair. 
Tenders by Dec. 5. See advértisement. 

Shanghai.—The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proporne for the lighting of the British concessions by electricity — 
as follows: British Municipality and British Municipal Extension, 
Ticnstin. Notice—The British Municipal Councils, in acvordanco with 
the terme of the resolution passed at the goneral meeting of land- 
owners, fuers, etc., held on May 2, are now propared to receive 
proposals for the lighting of the concessions by electricity, such 
proposals to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. 


RESULTS OF TENDERS. 


Belfast. The Town Council have accepted the tender of Ohamber- 
lain and Hookham for the supply of electricity meters. 

Sheffield.—The British Schuckert Electric Company, Limited, 
Strand, W.C., has received an order for 50 electricity meters from the 
Corporation 

Newoastle.—The Corporation have accepted the tender of V. 
Coates and Co., Belfast, tor the supply and erection of one 3,000-h.p. 
high-pressure engine, at £13,200. 

Dewsbury.—The Infirmary Board have accepted the tender of 
D. Ficth aud Sons, Manchester, for the supply of fittings in connection 
with the electric lighting of the iufirmary. 

Woolwich.—The Western Electric Company have accepted the 
tender of Messrs. Grover and Son for the first portion of new cable 
factory at North Woolwich, subject to reduction, at £18,402. 


Bloemfontein. — Messrs. Crompton and Co., Limited, have secured 
tlie contract for two 200-kw. three-phase alternators coupled to Belliss 
engines, aud 109 incandescent fittings and pilars for street lighting, 
fiom the Corporation through Messrs. Davies and Soper. 


Mersey Railway.—Messrs. Rowland Carr and Co., of 6 and 8, 
Lime-street-square, E. C, have secured the contract from the British 
Westinghouse Company for the supply of the steel cable ducts required 
by them in connection with their Mersey Railway contract.. 


Wellingborough.—The Urban District Council have accepted the 
tender of Hughes and Lancaster, Albany-buildings, 47, Victoria- 
street, Westminster, S.W., for supply and installation of Shone’s 
pneumatic ejectors with. Hughes and Lancaster's electrically-driven 
air compressors, at £712. 

Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways aud Electricity Board have accepted the following tenders 
for (Contract No. 6, Section A) Lancashire boilers, (B) «cunomisers, 
(О) surface cendenser, and pumps, ete., (D) steam, feed, blow-off, and 
drain pipes, ete., and (E) travelling crane: (Section A) Tinker, 
Shenton, and Co., Limited, Hyde; (C and D) Sir Hiram Maxim 
Electrical and Engineering Company, Limited, 65-67, Gracechurch-. 
street, London, E.C.; (E) Higyinbottom and Mannock, Limited, 
Crown Ironworks, Hyde-road, West Gorton, Manchester. Section B 
lias not yet been decided. 

Maidenhead.—For wiring the guildhall for electric light, for the 
Corporation : 


Concealed 
Surface work. Fork 
/ ·o·wm d £259 8 02279 14 0 
Simmons Bros., Limited ........................... 220 0 0 236 0 0 
Ber уп and Sillliu eiii 200 0 0 200 0 0 
G. Waatow rr ӘЗ 174 O 0 228 0 0 
Gülich and M'Intyre .................... . 217 0 0 220 0 O 
National Electric Wiring Company ............ 195 0 0 213 0 0 
A. He Wood. «uec ser exte eise . 188 0 0 192 14 0 
Bakewell and . 175 0 0 189 15 0 
Sunderland Forge Company ..................... 174 0 0 184 0 0 
Empire Electrical Company ..................... 165 0 0 18 0 0 
Tamplin and Co. .. ; 157 8 0 182 8 0 
Mossop and Co.“ Ene uda 167 8 10 180 8 10 
Fiford and Estall ..... FF 149 10 0 179 8 0 
R. .J.- Wine eret eerta pas 150 0 0 178 0 0 
Statler and ooo... oer ena нз 150 0 0 175 0 0 
RE; Pollard. еве аА d OPE DH EE ES 139 0 0 1700 0 
Electrical Installation Company.................. 185 16 3 169 2 0 
W: H. Папе апд Co. s ta 140 0 0 169 0 0 
F/ ͤ K lagoon 157 0 0 168 0 0 
Baxton and Impey ................................. 144 0 0 156 0 0 
Bayfield and G. 152 15 0 15517 6 
Coleby and dd. NAS - 14815 0 15510 0 
Dawson and Co., Limited ........................ 130 0 0 140 0 0 
W. M. Penrose .................. e 125 0 0 158 0 0 
Bourne End Electrical Installation Company 150 0 0 155 0 0 
Kilburn Electrical Engineering Company. 150 0 0 155 0 0 
Cathcart and 8.o nnn . 145 0 0 155 0 0 
ee онаа ваа 128 0 0 13 0 0 
Scree], Cooper, and Со. ........................... 122 15 0 15210 0 
Northern Electrical Engineering Company ... 125 10 0 156 0 0 
Lea aud Warren 118 0 0 130 0 0 
Hill, Upton, and Coo eere 121 0 0 128 0 0 
T. Clark nde. iba re etd 11510 0 127 0 O 
G-E Whlemnn n, арна БЕ eve 108 7 4 11818 7 
Baughan and Со. ..... 8 9415 0 105 0 0 
H. Quarterm ain 95 00 98 0 0 
F. J. Bloomfield ............... e 74 0 0 8510 0 
W Н. und!!!! 70 9 0 70 9 0 


Note. — The lowest tender is recommended for acceptance. 
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BUSINESS NOTES. 


—— 


TRACTION. 


Barnsley.— The first day's receipts from the tram service amounted 
to £120. 

Dover.—It is proposed to double the tramway line in St. John's- 
road and also in High.street. 

Huddersfield. —The Corporation are experimenting with an electric 
tramcar having а covered.in top. 

Ferrers.—The British Electric Traction Company are 
extending their tramways into this district. 

Hebburn.—The Northern Counties Electricity Supply Company 
are prepared to consider a local tramway scheme. 

Cork.—The tramway employés here went out on strike on Sunday 
in consequence of several union men having been dismissed. 

Iford.—Mr. Gilbert R. Spurr, assistant electrical engineer to the 
Urban District Council, has been appointed tramway manager. 

Swinton.—4A provisional order is to be үш for to enable the 
conversion of the Bolton-road and Station-road tramways to be carried 
out, 

Brighton.-—The Corporation have resolved, by 21 votes to 15, to 
promote a Bill in Parliament for powers to extend the electric tramway 
system. 

Macolesfield.—A syndicate is intending to apply next session for 
parliamentary powers to construct an electric tramway eystem in this 
district. 

Ashton. —The engineer has been instructed to prepare specification 
and quantities tor the construction of the Manchester-road section of 
the tramways. 

Southport. —The Corporation are advised that the running of trams 
by the company on Sundays is a breach of the agreement, and action 
will be taken accordingly. | 

Ormesby.—The Imperial Tramways Company intend to apply next 
session for powers to extend their electric car system to the Огу 
and South Bank districts. 

St. Helons.—At the last meeting of the committee it was stated 
that at March 31 last the balance to the credit of thetramways revenue 
account was £3,275. 9s. 2d. 

Mexborough.—A syndicate is arranging to take over the share 
capital and control of the company incorporated under the Mexborough 
and Swinton Tramways Act, 1902 


Great Eastern Railway.—lIt is stated that in the next session of 
Parliament the Great Exstern Railway Company will seek powers to 
work their railways by electricity. 


Hitohin and Leighton Light Railway.—The promoters of this 
scheme have come to terms with the Bedfordshire County Council 
with regard to level crossings, etc. 


Perth.—A special meeting of the Town Council in committee on 
Saturday agreed to the provisional order it is proposed to apply for 
as to the working of the tramways. | 


Ince.—The District Council have agreed to an extension of the 
period in which the South Lancashire Tramways Company can con- 
struct the tramways in the township. 


East Sussex. —Tho County Council have appointed a committeo to 
consider the proposal of the British Electric Traction Company for a 
tramway between Hove and Worthing. 


Rochester.—The City Council have given the necessary statutory 
notice of a proposed application to Parliament next year for powers to 
construct electric tramwaya in the city. 


Poole.—The Poole and District Electric Traction Company give 
notice of an intended application to Parliament next year for powers to 
lay down new tramways in the district. 


West Ham.—The Town Council have decided to proceed with their 
Bill in Parliament next session to widen High.street, Plaistow, aud 
to extend the tramways in the borough. 


Coseley.—It was stated at the last District Council meeting that 
the British Electric Traction Company intend to reconstruct the tram- 
ways at Princes End for electric traction. 


Dewsbury, Batley, and Birstal Tramways.—Statutory notice is 
given of an intended application to Parliament next session for powers 
to lay down and work the above tramways. 


Wellingborough. —A Bill will be promoted in the ensuing session 
of Parliament by the British Electric tion Company to authorise 
the construction of tramways in this district. 


Hove. The Town Council at their last meeting adopted the recom- 
mendation of the committee to proceed with the tramways scheme, 
particulars of which were given in our last issue. 


Norwioh.—The Norwich Electric Tramways Company have, with 
the approval of the Council, appointed Mr. George Moore Chamberlin, 
of Norwich, to be one of the directors of the company. 


Itkeston..—[t was stated at the last Town Council meeting that 
there was & prospect of the electric power company boing able to 
supply current for the tramways by the cnd of the year. 

Mid-Yorks.—A syndicate has given notice of an intended applica- 
tion next session for powers to construct a system of tramways in Mid- 
Yorks, around Keighley, Bradford, Bingley, Shipley, etc. 

Exeter.—A memorial pointing out that South.street, Holloway- 
street, and district is totally unprovided for in the new tramway 
scheme has been referred to the Electric Traction Committee. 


— — — 


Colchester.— The Corporation have made application to the Board 
of Trade for their consent to the tramways authorised by the tramways 
order of last year being constructed on a gauge of 3ft. 6in. instead of 
Aft. 8hin. 

Weston-super-Mare.—In the new by-laws adopted by the Oor- 
poration itis provided that ''the driver of every car shall so drive 
that it shall not follow & preceding car at a less distance than 
20 yards." 

Cardiff. —The Corporation have given notice of their intention to 
apply to the Board of Trade for & provisional order empowering them 
to construct and work additional tramways, both in the borough and 
in the outskirts. 


German Motor Cabs.—The motor cabs which have been plying 
for hire in the streets of German towns for the last three years have 
been finally withdrawn, it having been shown that they entail a loss 
to their proprietors. 


Southall.—The District Council are making representations to the 
London United Tramways Company to improve the tram service to 
Southall, which, it is stated, at present does not exceed a dozen cara 
to and from per day. 


Beckenham.—The Urban District Council have declined to support 
the British Electric Traction Company in their intended application 
to Parliament next session for powers to construct а tramway from 
Penge to Beckenham. 


Halifax.—The Corporation give notice in the London Gazette for 
the 11th inst. of an intended application to the Board of Trade for a 
provisional order to authorise the construction in the borough of four 
new lines of tramways. 


Greenwich.—The Borough Council have refused to contribute 
towards the cost (£13,500) of the necessary street widenings involved 
in the London County Council's scheme for a tramway from Deptford 
to the Herbert Hospital. 


Wakefield.—Application will be made in the ensuing session of 
Parliament for powers to construct electric tramways between Wakefield 
and Dewsbury (wich a branch to Ossett). Messrs. Pritchard, Green, 
and Oo. are the engineers. 


Ripon.—After an interview between the Corporation Highways 
Committee and the representatives of the Power and Traction Company 
it has been decided to postpone the question of tramways for Ripon 
until the spring of next year. 


Sunderland.—The tramway receipts for the past financial year 
have amounted to £37,285, as against £34,481 in 1901—an increase of 
£2,803—while the mileage has increased by 73,025 and the number of 
passengers carried by 509,175. 


Chelsea.—The Borough Oouncil have accepted the offer of the 
Underground Electric Railways Company to pay the Council £500 to 
be relieved from making the necessary additions and alterations to the 
house on the Council's new wharf. 


Broughty Ferry.—It is understood that another company will 
in all probability take up the scheme for а tramway to Broughty 
Ferry, the negotiations between the present promoters and the 
Dundee Corporation having broken down. 


Edinburgh.—The Town Council have refused to sanction the appli- 
cations for authority to construct tramways from Musselburgh to 
Joppa and from Queensferry-street to Queensferry. This refusal is 
merely to preserve the status of the Council. 


Aberdeen.—The Tramways Committee held а meeting on Tuesday 
for consideration of the draft of the proposed provisional order for 
extended powers to lay down additional tramway routes in the city. 
After discussion the draft was unanimously approved. 


York.—At the City Council meeting on Monday it was officially 
recognised that the electrification of the tramways was a growing 
necessity. It will be recalled that the tramways company are proposing 
to apply for powers to convert their lines for electric traction. 


London United Tramways.—The Company give notice of an 
intended application to Parliament in the 1903 session for powers to 
acquire property and carry out extensive street-widening works in 
connection with their tramway proposals in Middlesex and Surrey. 


Alexandra Park. — Тһе Light Railway Commissioners have 
granted an order to the Middlesex County Council to construct lines 
of light railways in this park—one from the Muswell-aill din 
gate, and another from the Wood Green gate to the entrances of the 
palace. 

Metropolitan District Railway.— This Company have given 
notice of their intention to promote in the ensuing session a Bill to 
confer on them further powers in connection with the electrification of 
their system, including the construction of new lines, subways, 
sidings, etc. 

Ecolos —The Manchester Southern Tramways Company have 
approached the Eccles Corporation with the view of obtaining con- 
sent to construct a line from Eccles Town Hall to Barton Bridge, to 
connect with the system which will run through Stretford and Sale 
to Wilmslow. 

Stainland.—It is rumoured in this district that the Huddersfield 
Corporation officials have been viewing the roads from Outlane to 
Stainland with a view to bringing the trams to Stainland. This it is 
considered locally would be a great boon to the people who work in 
the Hudderstield district. 

Staines,—The Highways Committee of the Surrey County Council 
have requested the Parliamentary Committee to oppose any Bill intro- 
duced into Parliament for the construction of the proposed Staines 
and Egham light railway, unless provision is made therein for a footway 
on the south side of Egham-causcway. 
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Coneert.— On Wednesday evening last week a very suoceesful 
variety entertainment was given at the central hall by the members of 
the London United Tiamways Club and Institute in aid of the funds 
of the Acton Cottage Hospital. 

Lancaster.—The first car made а successful trial run over the 
complete length of tramway track now laid down on Saturday night, 
the 15th inst. The track and overhead line worked very smoothly, 
and we understand the trip gave every satisfaction to tho borough 
electrical engineer, Mr. Wm. А. Tester. 

West Sussex.—At to-day's meeting of the County Council а 
report will be submitted by the Tramways Committee recommending 
support of the application of the British Electric Traction Company's 
Bill for the construction of a tramway between Hove and Worthing, 
with & probable extension to Littlehampton. 

Twickenham.—The London United Tramways Company have 
acquired all the properties in Twickenham required under the com- 
peny's Act of 1900 fot road and street widening purposes, and also 
the properties which were to be acquired in pursuance of the various 
agreenients entered into between the Council and the company. 

Swansea.—At a meeting of the Swansea Corporation Tramways 
Committee on Tuesday it was reported that 19 members had accepted 
the invitation to visit Paris to view a surface-contact system of electric 
traction in operation. The Tramways Committee decided to decline 
the offer of the Schuckert Company to visit Nuremburg. 

Horsforth. —It was decided at the last monthly meeting of the 
District Council that application be made for a provisional order for 
the construction of tramways within the urban district of Horsforth. 
It was also decided to make application to the Board of Trade for a 
provisional order for public and private lighting purposes. 


The Proposed Electric Post.—Signor Piscicelli reached London 
on Tuesday to arrange, if possible, with the authorities at the General 
Post Office for the construction of an experimental line in London for 
the dispatch of letters by means of his electric post invention. It is 
stated that the officials of St. Martin’s-le-Grand are disposed to grant 
the required facilities. 

Croydon.—As an evidence of the popularity of electric trams, it is 
stated that during the present year the Croydon Electric Traction 
Company have carried no fewer than 10 million passengers, equal to 
71 times the entire population of the borough. An application to 
Parliament next session for powers to lay down additional lines in the 
borough has been decided upon. 

Hastings.—At a meeting of the Town Council on Friday an 
intimation was received from Mr. W. M. Murphy, the tramway 
promoter, which shows that it is his intention to promote in the next 
session of Parliament a Bill to enable him to construct tramways on 
the front line of Hastings and St. Leonards, and also through London- 
road, St. Leonards, to Silverhill. 

Preston.—The Tramways Committee have had under consideration 


numerous applications for the position of resident electrical engineer, | 


and at the next meeting of the Council the appointment will be made. 
As soon as the position has been filled a commencement will be made 
towards carrying out the scheme for electric tramways in Preston. The 
estimate for the scheme is £200,000. 

Dudley.— With reference to the s) dirais reconstruction of the 
tramway from Birmingham to Dudley by the Midland Tramways 
Company the Town Council have made it conditional that the company 
shall widen the road where necessary, that the tracks have concreted 
beds, that Leicestershire setts be used, and that the trolley poles be at 
the side instead of in the centre of the road. 

Proposed Autocar Track.—A dispatch from New York says that 
the Amateur Automobile Association has taken up General Miles's 

lan for a Transcontinental highway across the United States via the 

ke Cities toward Chicago, and thence over the old overland route to 

the Pacific coast. The Amateur Automobile Association will introduce 
& Bill to Congress to promote the enterprise. 

Torquay.—With a view of ascertaining the opinion of burgesses in 
reference to the proposed electric tramways, the Town Council have 
undertaken a postcard plebiscite. In a poll of 4,938 a majority of 472 
has declared for tramways. There is, however, a majority of 3,647 
againet the Corporation undertaking the work, and a majority in 
favour of negotiations being opened with a company. 

Stockport.—An agreement has been entered into between the 
Corporations of Stockport and Hyde and the Bredbury and Romiley 
Urban District Council and the Oldham, Ashton, and Hyde Electric 
Tramways, Limited, as to mutual running powers over tramways in 
Hyde and Bredbury, whereby the Corporation of Stockport are granted 
running powers over tramways situate without the borough. 


Convention.—At Loughborough Town Hall on Tuesday the first 
annual convention of the British Electric Associated Companies was 
held, and was attended by a large number of members. During the 
afternoon the assembly visited the Falcon Works of the Electrical 
Engineering Company. Mr. E. Garcke, managing director of the 
British Electric Traction Company, presided at the convention. 


Collision.—On Saturday morning a tramcar collision occurred at 
the top of Market-street, Newcastle. By some means not explained 
the points refused to work properly at tae junction of Market-street 
and Grainger-street, the consequence being that the Osborne-road car 
and the Scotswood-road саг collided. The footboard of the first. 
named tram was smashed, and the vehicle had to be sent to the sheds. 


Electric Railways in Hants.— Engineers and surveyors are now 
engaged in making the necessary surveys for a light :ailway from 
Totton to Stone Point, on the banks of the Solent It is understood 
the railway, which wiil be worked by electricity, will be projected b 
the London and South-Western Railway Company, and will branc 
off from the London to Bournemouth line at Totton, 44 miles from 
Southampton, 


dwike.—' The District Council and the British Electrie 


Hookmon 
Traction Company having failed to come to termson all points relative 
to the рок agreement for the supply of electrical energy by the 
Counci 
and Parliamentary 
Board of Trade. 


for tramway purposes, the Council have empowered the Law 
ommittee to prooeed to arbitration before the 


Automobile Reoord. - On Dourdon-road on Monday, M. Augieres, 


says Dalziel's Paris correspondent. with a French motorcar covered a 
kilometre in 29 seconds. 
established by M. Fournier on Nov. 6. An English automobile was 
on the ground, but on account of some slight damage sustained during 
the conveyance of the car from England, its driver made no attempt 
to lower the record. à 


is beats by one-fifth of a second the record 


—At the last meeting of the Town Council a 


Kilmarnock. 
lengthened discussion took place regarding electric lighting. and 
traction. The Council having already acquired powers for lighting, 
the Electric Committee recommended that an application should now 
be made for powers under the Tramways Act so that the two schemes 
might be put into operation concurrently. An amendment was, how- 
ever, carried that the matter be delayed for further consideration. 


Burton.—The specifications for the sixth tramway contract, 
together with drawings of a car, were approved at the last Town 


Oouncil meeting, subject to the car being Dick, Kerr, and Co.'s 


Nottingham car design, with a suggestion to the engineers that its 
width should be 5ft. бір. instead of 6ft. біо. Tenders are to be invited 
for the supply of cars. Application is to be made in the next session 
for powers to lay down several new lines of tramways in the borough. 


Dewsbury.—The differences between the British Electric Traction 
Company and the Corporation have been settled, an agreement, said 
to be satisfactory to each party, having been airived at on Saturday. 
The company are to be supplied with energy for the running of cars 
on an agreement extending over 28 years, subject to revision at the 
end of 21 years, and they are to pay for extra land required near the 
Anchor Inn, Dewsbury, and to make a perfectly safe curvo in the 
descent from Webster Hill. 

Rumoured American Purchase. —The Westininster Gazette states 
that a leading Euglish railway company, having ramifications in the 
North of England and the Midlands, with headquarters in London, 
has been approsched by the representatives of an Amarican syndicate 
who are desirous of purchasing the property. It is added that these 
gentlemen have made an offer for the system, and that negotiations 
are in progress. It is further stated that if the deal is effected the 
railway will be electrified throughout. 

Glasgow.—Last week the Corporation tramways ran 262,277 car 
miles, carried 3,457,177 perangan, and drew in fares £12,673. 9s. 7d., 
as against 242,113 car miles, 2,845,276 passengers, and £10,446. 7s. 54. 
for the corresponding week of last year. Since June 1 the revenue Рав 
amounted to £294,762. 158. 1d., as compared with £306,207. 19s. 9d. 
for the corresponding period of last year, the decrease of £11,445. 
бв. 8d. being more than accounted for by the abnormal traffic of the 
preceding summer during the international exhibition. 

Isle of Man.—Mr. Ernest Shenck, of London, has completed the 
purchase of the tramway to Ramsey and Snaefell by paying into Parr's 
Bank in Douglas £201,800, the balance of the purchase price of 
£252,000. Of this amount £65.00? go to the liquidator of Dumbell's 
Bank in respect of debentures held by the bank, and will enable the 
payment shortly to the bank depositors of 2s. in the pound, making 
up to tho present a dividend of 7s. 6d. Another £100,000 will be 
paid to the tramway debenture-holders within 14 days. 

Motor Omnibuses.—It is stated that a large order for motor 
omnibuses for the London Motor Omnibus Syndicate is now in course 
of fulfilment at Stirling's Motor Works, Granton, near Edinburgb. 
They are being built in accordance with the requirements of the Chief 
Commissioner of Police, and will be geared eo that the drivers cannot 
exceed a speed of 14 miles an hour. One of the routes on which they 
will be employed is indicated by the words Oxford-circus to Crickle- 
wood,” which appear on the first that has been completed. 

Walsall.—The Bloxwich tramway extensions are completed, and 
the inspection by the Board of Trade officers is only awaited to com- 
mence the new services. The specification of the electrical engineer 
for the proposed electric cars has becn approved, and tenders are to be 
invited for the 28 cars required. The Tramways Committee have 
inspected the model of the Wilson and Bennett patent automatic life- 
guard, and the town clerk has been instructed to obtain an estimate 
for the supply of such guards to the 28 cars proposed to be ordered. 


Yarmouth.—On Thursday last weck a meeting of the Town Council 
in committee was held to receive counsel's opinion as to the validity 
of the town clerk’s denision in regard to the vote upon the proposed 
scheme of tramway extension, mentioned in our last issue. The point 
was submitted to counsel as to whether the fact of the minority 
abstaining from voting affected the result; and the opinion was to 
the effect that two-thirds of the Council must be present and vote. 
Has result is tbat the town clerk's ruling is upheld, and the scheme 

rops. 

Wolverhampton.—The British Electric Traction Company’s tram 
service in Willenhall on the section of route between the Old Bank 
and the Board schools on the Walsall-road was withdrawn at the end 
of last week. It is stated that the number of passengers the trams had 
carried between the points named did not warrant the company running 
on that portion of the route at present. It is thought that the service 
will not be recommenced until a through passage can be made by the 
trams to Darlaston, although probably on Saturdays only the cars 
may run. 

Batley. — A special meeting of the Town Council was convened for 


yesterday afternoon for the purpose of ratifying an agreement with 


the British Electric Traction Company for a lease of the tramwa 
within the borough, АП the details were finally approved by the 
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sub-committee last Friday, and on Wednesday morning a letter was 
received from the traction company making an entirely new proposal. 
Some strong remarks were made at yesterday's meeting, which was 
a private one, and unless the proposal is withdrawn there is a preb- 
ability that the negotiations may be broken off. 

Additional Traffic Returns.-—Anglo-Argentine, £167 increase; 
Barcelona Ensanche y Gracia, £18 increase; Barcelona, £157 increase ; 
Brisbane, £90 increase (month of October, £10,359, tncrease, £979) : 
Buenos Ayres and Belgrano Electrie, £180 decrease (month of 
October, £13,053, increas-e £183); Calcutta, £546 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric. £32 inerease ; Mexico Electric (month of October), 
receipts, £21,600, expenditure £12,580; Perth Electric, £165 increase; 
Port Elizabeth (month of October), receipts £3,832, expenditure 

Newport.—The Parliamentary Committee of the Newport County 
Council at their meeting on Tuesday had before them several questions 
connected with the electrification of the tram service and the relaying 
of the line wherever it is a single one. The Great Western Railway 
Company demur to the line which already goes over the Eastern and 
Western Valleys bridge in High-street being relaid unless the bridge 
is reconstructed, alleging that the bridge is not strong enough to bear 
additional traffic. Should the bridge be reconstructed, the Great 
Western Railway Company will ask for a contribution towards the 
cost. The action of the railway authorities may possibly lead to 
gerious delay. 


Nottingham.—Major Pringle, R. E., of the Bosrd of Trade, was 
expected їп Nottingham on Wednesday to inspect the recently com- 

leted tramways route from Canal-street along Wilford.road to the 
oot of Wilford Bridge. It is intended to run the St. Ann's Well- 
road cars through on the new section, giving a five minutes' service. 
By this means the congestion in the Market-place will be further 
reduced, leaving only one terminus there, that for the Basford cars. 
The electric tramways afford such excellent facilities for rapil transit 
that, it is stated, some of the large shopkeepers in the centre of the 
town are now advertising that they will pay the fares of customers 
from the outlying districts. 

Hammersmith. —Negotiations have for some time been going on 
between the Borough Council and the London County Council with 
reference to the construction of tramways in the borough—from 
Hammersmith - broadway, via Bridge. road to and across Hammer- 
smith Bridge, from Hammersmith. broadway to Harlesden, and from 
Shepherd's Bush-road to near the Marble Arch, The bone of conten- 
tion has been the question of the coet of the street widenings involved 
in the scheme, but as & result of & conference between the parties on 
the 6th inst., the Borough Council have agreed to contribute one- 
third the cost of the street widenings. The tramways are to be con- 
structed on the overhead trolley system. 


Dundee.—The convener of the Tramways Committee has put 
forward a scheme of tramway extension, which includes a service to 
the Tay B idge and the West Stations. The idea is to lay a line from 
Whitehall-street to the east end of the esplunade, over which the cars 
on the Constitution · ro dd route would run. On Monday the Special 
Tramway Committee of the Town Council met to consider the question 
of the appointment of an engineer, and to complete their revision of 
the statutory parliamentary notice in connection with the provisional 
order at present being applied for. It was remitted to the town clerk 
to ascertain whether the appointment of an engineer should be made 
by the Special Committee or by the Town Oouncil. 


Berlin — A Berlin message states that it is now definitely arranged 
that that city shall have its underground eloctric railway, at a cost of 
56,000,000 marks, the money to be raised by a special loan. The 
line, which will belong to the municipality, will be about seven miles 
long, with 15 stations, including the termini. It will run from the 
north to the south of the city under the most busy thoroughfares. 
The trains, which will conaist of aeven carriages, will run every three 
minutes, and be driven, of course, by electricity. The tunnels 
throughout will be lined with concrete. It is supposed that the work 
will begin next summer, and that the entire line will be open in six 
years, the first half being ready for use in three years. 


Railways v. Tramways.—Since the introduction of the tramway 
service between Leeds and Bradford the local receipts of the Great 
Northern Railway Company have been much reduced. Now it would 
seem that the company have decided to enter into а spirited competi- 
tion. Starting on Nov. 24, the journey by rail between Stanningley 
and Bradford is to be run in eight minutes. It takes the tranicars 
three times as long to cover the distance. The journey between 
Stanningley and Leeds on the train is to be кро in nine 
minutes. e trams now occupy four times as long. ere will thus 
be a distinct saving in time, and the railway fares are to be reduced to 
& point nearly equalling the fares on the tramways. 

Leeds-to-Guiseley.—The ''street notices " of the intended appli- 
cation to the Board of Trade for a provisional order to construct a 
tramway from Leeds to Guiseley were on Saturday posted all along 
the proposed route from the city boundary at Kirkstall, through 
Horsforth, Rawdon, and Yeadon, to the White Cross Hotel at Guiseley. 
Another scheme which is of interest to Guiseley and Yeadon is the 
mid- Yorkshire tramways, which, according to the notices posted along 
the route, is to come up Hollings-hill and through Menston to Burley 
and Ilkley. This line will, therefore, pass close to the terminus of 
the Leeds and Guiseley tramways, and a convenient junction for the 
two schemes will be aflorded at the White Cross Hotel. 


Portemouth.—The chairman of the Tramway Committee pre. 
sented his annual statement at the last meeting of the Town Council. 
During the last six months, under the new management, the expenses 
had been reduced very considerably. The takings were £47,651. 
14а. 114. for the six months, as against £50,843 for the last year. 
The car mile takings were in а similar way, 15°17Ч. as against 


meet а!1 expenses. 


a MM ln E O 


12'35d. for the last year. Of course, this six months included the 
summer. The deficit of £6,000 kad been wiped out, and there was 
now a balance in hand which, for the remainder of the year, would 
The running cost for the electric cars was 5'26d. 
г саг mile. The committee had prophesied 5:25d., which showed 
ow accurate the committee's prognostications had been. Now the 
cost had been reduced to 5d., and a car mile profit of 3°63d. was 
shown. During the year ending March 31, 1902, 9,168,137 passengers 
were carried, as against 8,764,000 for the past six months. | 
The Chatham Aocident.—The county coroner resumed the enquiry 
at Chatham on Tuesday into the electric tramcar accident at West- 
court-street-hill on Oct. 30, whereby four dockyard workmen were 
killed. Alfred Drakeford, traffic superintendent in the employ of the 
company, stated that strict regulations were laid down that no car 
was to descend Westcourt-hill without a pilot. One driver had been 
discharged for disobeying tHis regulation. He had never had any 
fault to find with the driving of Pearce, the driver of the car. Witness 
drove the car the day before the accident, and found that the brakes 
were all in good order. In answer to the foreman of the jury, witness 
said he could not understand how it was that the driver of the car 
said he did not know that he could reverse the current, because the 
driver had to reverse the current every day. Witness believed the 
car could have been stopped soon after it started by the power brake, 
if properly applied. He attributed the accident to exceptionally bad 
state of the rails. He believed that the accident would have been 
averted if the rails had been properly sanded from the top to the 
bottom. The enquiry was adjourned until the 25th inst. 
Liverpool.—The general manager of the tramways (Mr. С. R. 
Bellamy) reports that the receipts for the four weeks ended Nov. 1 
amounted to £39,601. 8s. 5d., an increase of £2,631. 3s. 4d. com- 
pared with the same period of last year. Tho passengers carried during 
the four weeks numbered 8,556,592, an increase of 004 over those 
carried during the corresponding four weeks of 1901. In connection 
with an important new departure, which is in contemplation, the chair- 
man of the Tramways Committee and other members of the Liver- 
pool City Council, besides the town clerk and the general manager of 
the tramways, waited on Monday afternoon upon the Traffic Com- 
mittee of the Mersey Docks and Harbour Board. The object was to 
submit а scheme for the transit of merchandise over the Liverpool 
tramways, and for connecting the dock quays with the Lancashire 
towns in which tramways exist, or are in course of construction, thua 
connecting nearly all South Lancashire towns with the port of Liver- 
The municipal deputation wore met most cordially, und it was 
arranged that the Tramways Committee would supply further details 
in regard to their proposal, the Dock Board providing any information 
essential to outline a pee scheme, so that it may receive further 
consideration from both the Boárd and the Corporation. 


Salford.—4A special meeting of the Town Council was held on 
Friday to consider a report of the Tramways Committee recommending 
the Council to promote a Bill in the ensuing session of Parliament to 
seek compulsory powers to purchase land for widening certain streets, 
and to authorise the Corporation to construct a tramway on the 
widened new road. The Tramways Committee also recommended the 
Council to apply for powers in the Bill (а) to enable any local 
authority (with the consent of the Board of Trade) whose tramways 
ate worked or can be worked in connection with the Salford tramways 
to grant a lease to the Corporation for a period not exceeding 42 years ; 
(b) to enable any such local authority with the consent of the Board 
of Trade to lay double or interlacing tramways in lieu of single 
tramways ; (c) to enable the Corporation to construct (in default of the 
Manchester Corporation constructing the same within six months after 
the passing of the Act), the tramway in Middleton-road, in the city of 
Manchester, from Bury Old-road to the boundary in Middleton-road 
between Manchester and Prestwich ; (4) to obtain upon terms to be 
agreed between the owners and lessees, or, failing agreement, as may 
be settled by arhitration, running powers over the Stretford tramways 
in Trafford road, from the centre of Trafford Bridge to Chester-road, 
and also to equip the same for electrical traction. The report was 
adopted. 

Baker-street and Waterloo Railway.—The company have 
given notice of their intention to promote a Bill next session for 
per in connection with their railway. Among the objects of the 

ill are the following: To enable the company to transfer to and 
vest in the Brompton and Piccadilly Railway Company and the 
Great Northern and Strand Railway Company the undertaking of the 
Baker-street and Waterloo Railway, subject to terms as may be 
arranged ; to empower the company, on the one hand, and the 
transferee company, the Charing Cross, Euston, and Hampstead Com- 
pany, the Metropolitan Distiict Railway Company, the London 

nited Tramways, Limited, and the Underground Electric Railways 
Company of London, to enter into and carry into effect agrcements 
with respect to the interchange, transmission, and delivery of traffic 
passing over the respective railways and works of the contracting com- 
panies ; to empower the company on the one hand, and the contract- 
ing companies. ог any or either of them, to enter into agreements for 
the supply of the electric power or current for the working of the rail- 
ways and works of the company and the railways and works of the 
contracting companies ; and to empower the company to lease their 
undertaking to the Underground Company, and to empower the last- 
mentioned company to take on, leise, and work the same upon а rent 
or upon a guarantee of dividend, or for such other consideration as 
may be agreed. 

London County Councll—At the meeting of the Council on 
Tucsday the Highways Committee reported with reference to the pro- 
posals for new tramways which it is intended to place before Parlia- 
ment next session. In consequence of the fiilure of the Council to 
obtain the consent of the local authorities, either to the tramways 
themselves or to the street widenings required to be carried out, the 
following proposed lines will have to be dropped for the present —i. c. 
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(1) from Edgware-road, via Sutherland-avenue, to Harrow-road (tram . 
way terminus); (2) from Shepherd’s Bush.road, via Westwick-gardens, 
Netherwood-road, Richmond-road, Holland Park-avenue, High-street, 
Notting Hill, and Bayswater-road, to a point near the Marble Arch ; 


(3) from New Cross-road (London County Council tramways), ria 


Lewisham High-road and Loampit hill and vale, to the South-Eastern 


Metropolitan tramways ; from (4) Tooting broadway (London County 


Council tramways terminus), via Mitcham-road, to TootingJunction rail- 


way station. The committee also asked the Council to authorise a further 
expenditure of £1,300 in respect of the construction of the foundations 


for the electricity generating station at Greenwich. The Improve- 
ments Committee recommended for approval an estimate of £129,226, 


submitted by the Finance Committee in respect of the widening of 
Fulham Palace-road, High-street, Fulham, and Church-street, in 


connection with the tramways scheme. 


Belfast.—The town clerk has received а communication from the 
tramways company informing him that the directors cannot accept the 
by the Corporation as the price of their consent to 
the through tramway route from Campbell 
College, Sydenham, to Ligoniel, and that they, therefore, purpose 
going to Parliament fora Bill to.dispense with the consent of the 
Council во far as that route is concerned. The directors have made 
another offer to the Corporation with reference to the conversion of 
the lines in the city for electric traction—viz., to sell the undertaking 
of the company to the Corporation for £445,000 (the company retain- 

The company to forthwith convert 
its whole system to electric traction on the following conditions: to 


conditions imposed 
the electrification o 


ing ite sinking fund investment). 

a universal 1d. fare—i.c., ld. in E car as far as it goes ; to 

pay to the Corporation 5 рег cent. of t 
ranted minimum of £7,000 in апу 

conversion to electric traction; at the expiration of that 

Corporation to have the option to purchase the company's undertaking, 


and also the Sydenham and Ligoniel lines, at the expiration of 
years and at th 


tion on terms to be mutually 
the directors in t 


Electric Traction Company. 
— Notices have been given for the promotion of Bills 


in Parliament next session which will seriously affect the tramway 
question in Birmingham. These notices are the outcome of the 
secret conclaves which have recently been held by represetatives of 
the governing bodies of the suburban districts around Birmingham, 
in conjunction with the British Electric Traction Company and the 
local companies in which that company has acquired a controlling 
interest. A separate notice has been given by the Aston Urban 
District Council for 8 General Powers Bill, which, however, contains 
clauses to confer upon themselves or their lessees compulsory 
running powers over the tramways in the city authorised by the 


Birmingham and Aston Tramways Orders, 1882 апа 1884—that 
The Bill is also 


is to say, the Aston line to the Old - square. 
to give power to convert the routes into electrical traction routes, 
апа to enter into agreement with the authorities of the city respectin 
the payments for wayleave, and also respecting the supply of electri 

energy. Failing agreement, an arbitration clause will be inserted. 


The second notice, entitled Birmingham and District Tramways, is to 
confer upon the City of Birmingham Tramways Company, the Midland 


Tramways Company, and the British Electric Traction . 
together with the District Councils of Asten, Erdington, Handsworth, 
King’s Norton, Northfield, and Yardley, and the Co 
Smethwick and Sutton Coldfield, and the lessees of these bodies, 


compulsory тароша eee over the tramways in the ойу of 
running powers for the various district councils 
The clauses 


Birmingham. Mut 
over the lines of their neighbours is also provided for. 
relating to the adaptation of the lines for electric or other traction 
also seek to give power to the 
imposed by the existing Acts of Parliament," and '' without the con- 
sent of the local authority, and without the consent of the owners and 
lessees of the lines." It is also sought to remove the restrictions as to 
speed on certain lines. These rights are to be exercised subject to 
such terms, conditions, and payments as may be agreed upon or be 
rescribed by the Bill. The Bill also seeks powers to construct new 
ines, or portions of line, the chief of them being routes through 
Aston, Gravelly Hill, Erdington, and Sutton Coldfield in the one 
direction, and on the other side of the city along the Warwick-road 
in the direction of Olton, and along the Stratford.road line to Shirley 
and other contiguous places. 

Railway Bills for Next Session.—The transformation which is 
sure to come in time in the means of locomotion is indicated by the 
Railway Bills of which notice has been given for the ensuing session 
of Parliament. The companies giving such notice are the South- 
Eastern, London, Chatham, and Dover, the Great Eastern, and the 
London, Brighton, and South Coast. These railways do not con- 
template an immediate change from steam to electricity, but ask 
"covering" powers to enable them to convert the whole of their 

stem, or any part of it, as occasion may require. With regard to 
“сабе” railways, powers are sought to construct the City and North- 
East Suburban Electric Railway, which, beginning at the Monument, 
wil ran to the Bank, thence to Shoreditch High-street, then to 
Tottenham, at the corner of Seven Sisters-road, and on to 


e gross receipts with a 
gua ear; the Corporation to 
postpone the date of purchase for 40 years from the completion a me 

ri e 
company to be bound to sell its undertaking, and also the Sydenham 
and Ligoniel lines, to the Corporation on Tramway Act terms; the 


e expiration of every subsequent five years, on six 
months’ notice, on the terms of paying the fair market value thereof ; 
if the Corporation can undertake to supply the requisite electric power 
for working the tramways, the company to take 1t from the Corpora- 
. It having been stated in the 
Council-chamber and in the Belfast Press that the British Electric 
Traction Company is behind the Belfast Street Tramways Company, 

heir letter to the Corporation state most emphatically 
that such an assertion is absolutely untrue, the Belfast Street Tram- 
ways Company having no connection direct or indirect with the British 


rations of 


romoters ‘‘ freed from the restrictions 


will be completed in the course of a fortnight. 
will be of a light and ornamental character. 


Southgate, in Middlesex. Between the Monument and the 
Bank a line will branch from this tube.“ and will, under 
Cannon-street, effect a junction with the Deep- Level Electric 
Railway authorised by the Metropolitan District Railway Act 
of 1897. Another tube will ‘‘ feed the parish of Leyton, joining up 
with the Great Eastern Railway. Parliamentary sanction is also 
sought for the construction of an clectric ‘‘tube” railway between 
Clapham and the Marble Arch. The Great Northern, Piccadilly, 
and Brompton Railway promoters intend to apply for powers to enable 
them to carry out their scheme, and to confirm and carry into effect 
the following agreements- viz.: (1) an agreement dated April 17, 
1902, between the Metropolitan District Railway Oompany of the 
one part and the company of the other part relating to the con- 
struction of a ро of the railway authorised by the Metro- 
politan District Railway Act, 1897 ; (2) ап agreement made April 28, 
1902, between the Metropolitan District Railway Company of the 
first part, the Metropolitan District Electric Traction Company. 
Limited, of the second part, and the company of the third part, 
relating to the supply of-clectrical power to tho company from the 
generating station now being erected by the Metropolitan District 
Railway Company at Lots-road, Chelsea. Among other companies 
which have given notice of intention to apply next session for powers to 
construct tube” railways in London are the City and Crystal Palace 
Railway Company and the Paddington, Victoria, and Kennington 
Railway. The London and Brighton Electric Express Railway 
Company will seek powers to lay down an electric railway between 
London and Brighton. 


LIGHTING AND GENERAL. 


Malton.—The Guardians are about to instal a telephone in the 
workhouse. 

Colombo.—Electric lighting will shortly be introduced on the 
Ceylon railways. 

Letoester.—The Corporation have decided to establish a municipal 
telephone exchange. | | ; 
Dublin.—A telephone call offioe will be installed in a building at 
the North Wall extension. | | | | 

Oban.—An extension of the electric light system is to be made at 
an estimated cost of £132. | " 

Colchester.—The Town Council are considering the extension of 
the electric light to Lexden. | Ит 

Barnsley.—The electric light service mains аге to be extended 
through the park at & cost of £70. ö f 

IMford.—Mr. J. E. Allen, mains superintendent at Wimbledon, has 
been appointed outside superintendent. 

Govan.—The Electricity Committee have under consideration the 
question of extension of plant and station. 

Nottingham. — Te School Board have agreed upon the introduo- 
tion of electric light at High Pavement School. 

Brierfleld.— The electric arc lamps аге to be discontinued and 
ineandescent eleotrio lamps fixed to the arc standards. 

London Gasette.—An adjudication order has been made out in 
the estate of А. P. Hunt, 49a, Lord-street, Southport. 

Jarrow.—An application of the Electric Power Distribution Com- 
pany for permission to lay а cable down has been granted. 

Hebburn. —It is expected that the Northern Counties Company's 
supply of electricity will be ready at the end of December. 

Leven.—The Town Council have assented to Messrs. Crompton’s 
intended application for an electric supply provisional order. 

Dudley.—It is proposed to light the Netherton free library and 
public hall and the Woodside free library buildings by electricity. 

New Barnet.—An enquiry will be held next month into the 
electric lighting scheme. There appears to be some local opposition. 

Stratford.— We understand that proposal to instal the electric 
light in the town will be brought before the Town Council very 
shortly. 

West Hartlepool.—An enquiry has been held into the application 
of the Corporation for power to borrow £7,107 for electric lighting 
purposes. 

“The Smart Set."—In the Deeember number this pleasant 
periodical keeps up its policy of being entertaining and clean at the 
same time. 

Penrith.—The proposed electric lighting scheme is considered to be 
a practicable one, and a canvass will now be made by the Urban 
District Council. 

Rathmines.—The Urban District Council have obtained permission 
to erect three arc lamps on a portion of road under the control of the 


Dublin County Council. 


Midsomer Norton.—The Urban District Council have asked the 
National Telephone Company when they intended to lay their trunk 
main at Midsomer Norton. ! 

Northfleet. —The District Council are still corresponding with the 
Kent Power Company and the Gravesend Corporation as to the electric 
light supply for Northfleet. 

Weston-super-Mare.—4A small committee has been appointed with 
regard to the application of the National Telephone Compeny to lay 
telephone wires underground. 

Whitefield.—The District Council are conferring with Salford with 
regard to obtaining an order extending Whitefield powers of transfer 
under the electric lighting order of 1900. | 

Aberdeen. —It is expected that the new installation in Union-street 
The new standards 
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Weymouth.—Mr. W. O. E. Meade-King will hold an enquiry 
to-day into the application of the Town Council for leave to borrow a 
loan of £41,800 for purposes of electric lighting. 

Bideford.—The Town Council have referred the question of 
clectri« lighting to a committee of the whole Council, so that they 
may take the necessary steps for their protection. 

Board of Trade Appointment.—Mr. C. Н. Wordingham. 
M. I. C. E. has be-n appointed by the Board of Trade to act as electric 
inspector under the Salford electrico lighting order. 

Bishop Auckland. —It is stated that a certain well-known licensed 
victualler in Bishop Auckland is eee question of lighting 
up his premises with a private electric installation. 

Ryde.—The Town Council have declined to recommend the adop- 
tion of the third site chosen by the Isle of Wight Electric Light and 
Power Company for & station owing to faulty foundation. 


Rickmansworth.—The Postmaster-General has been granted 
wayleaves in connection with the Post Office telegraphs and 
telephones, subject to the lines not being laid underground. 


Nelson.—The concentric cables in Netherfield-road, Railway-street, 


and Leeds-road have been found unsatisfactory at the increased voltage, 
and are to be replaced with new 0:25 cables on the solid system. 


Plymouth. — An clectrical installation, consisting of two dynamos, 
ete , 600 lamps, bells, telephones, and chaff-cutter, has just been com- 
pleted at the Royal Hotel by Messrs. Lord and Shand, of Plymouth. 


Dunblane.—At the last Town Council meeting a communication. 


from the Board of Trade was read containing formal notice of the 
revoeation of the Electric Lighting Order, 1900, as from Oct. 24 last. 


Paris-Rome Telephone.—The new service will be opened to the 
public at the commencement of December. The line is already 
1,900 km. long, and it is proposed to extend it still farther to Naples. 


Agency.—Messrs. William C. Yuille and Co., West-street, 
Tradeston, Glasgow, have been v eats ents for Scotland for 
А. P. Lundberg, Pioneer Electrical Works, 477 to 487, Liverpool-road, 
London. 

Paignton. — The Urban District Council have received an offer re 
the electric lighting scheme, but are awaiting a reply from the Kings- 
land Tram Company, with whom a provisional agreement was made 
ligt year. 

Upholland.—The question of applying for powers to supply the 
district with electricity, either by themselves or from the South 
Lancashire Electric Power Oompsny, will come before the next District 
Council meeting. 

Mutford.—The Council have empowered the Executive Committee 
to settle any matters of detail which may arise with regard to the 
application fur a provisional order authorising the Council to supply 
electricity in their district. | 

Frome.—The plans апа specifications of the proposed electrical 
works submitted by Mr. F. H. Medhurst are to be amended, the 
Council having decided to reduce the number of arc lamps to 11, the 
district to be covered remaining the same. 

Cable Steamers.—The two cable-laying steamers now completing 
in the Tyne are about to lay for the Eastern Extension Telegraph 
Company, on behalf of the Netherlands Government, a telegraph cable 
between the islands of Borneo and Celebes. 

Canal Towage.—A company has been formed to obtain parlia- 
mentary powers to construct a canal from London to Bouthampton. 
The towage is to be by electric power, and the canal is to be available 
for pleasure craft ал well as business barges. 

Falmouth. —The Corporation have decided to apply to the Board 
of Trade for & provisional] order giving them powers of instituting 
clectric light and a dust destructor. A preliminary agreement has 
been entered into with Mesars. Crompton aud Co. 

Long Eaton.—During a discussion at the last Council meeting 
with regard to the agreement with the gas company for lighting the 
streets, it was explained that the Council were safeguarded as to 
lighting some of the lamps with the electric light. 

King's Lynn.—The electric light is to be extended to West Lynn. 
The question of supp ying өеп light at the docks is still under 
discussion. A room is to be arranged as a store and showroom so that 
the fitting-up work of the department may be extended. 

Morley.—The borough electrical engineer (Mr. H. Drewctt) in his 
last report states that the output from the eleotricity works during 
the four weeks ending Oct. 4 was 9,060 units, against 7.575 for the 
corresponding period of last year, being an increase of 1,485 units. 

Lowestoft.—The electrical engineer in his last report states that 
during the past nionth nine consumers have been counected to the 
mains, representing 413 8-c.p. lamps, giving a total of 297 consumers, 
i dies п load of 15,895 8-c.p. lamps connected to the mains. 
There are about 17 applications now in hand. 

—The Obuncil are in favour of the renewal of the London 

County Council's application for parlismentary powers to enable metro- 

litan borough councils to wire and fit consumers' premises for electric 

ighting and to obtain loans for the cost of the work, subject to their 
not being restricted to borrowing from the sanctioning authority. 

India Rubber, Gutta Percha, and Telegraph Works Co.—This 
Company propose to promote a Hill next session, the objects of which 
are shortly stated as follows: extension of powers of Company ; repeal 
or amendment of the Company's Act of 1884 ; alteration of memorandum 
of association ; extending operations beyond the United Kingdom ; 
holding of shares, stock, or securities of other companies ; and stock and 
securities of public bodies. 

Award.—The E. A.G. vorm. Lahmeyer und Co., Frankfurt-on-Maia, 
who had electrical machinery aggregating about 15,000 h.p. running 
at the Düsseldorf Exhibition, have received the highest awards for 


their various machines—viz., the large gold State medal and the 
gold exhibition medal. The Lahmeyer Electrical Company, Limited, 
of 109 and 111, New Oxford-street, W.C., has the sole selling agency 
for the whole of the British Empire. 


St. Helens.—With respect to our abstracts of the St. Helens 
electricity accounts published in our last issue, Mr. J. S. Highfield, 
the electrical engineer, points out that the fuel item includes a pay- 
ment of £367. 14s. 9d. to the health depsrtment for steam supplied 
from the destructor works The figures relating to the different classes 
of load are as follows : units sold - traction, 827,837 ; motors, 143,311 : 

ublic and private lighting, 266.817—total, 1,257,965 The maximum 
oads on feeders were: lighting, 334 kw.; traction, 519 kw.— 
combined, 792 kw. 


Stock Exchange.—The Stock Exchange Committee has appointed 
Dec. 5 as special settling day for the British Insulated and Helsby 
Cables, Limited, further issue of £250,000 4) per cont. first mortgage 
debenture stock. The committee has also ordered the said mentioned 
securities to be quoted in the official list. The committee has further 
been asked to allow Bournemouth and Poole Electricity Supply Com- 
pany, Limited, 7,500 6 per cent. cumulative second preferenoe shares 
of £10 each (fully paid), Nos. 15,001 to 22,500, to be quoted in the 
official list. 

Aocidents. —Tho recent fats] accident at the Leeds electrical works 
had nothing to do with electricity. The workmen in question slipped 
from a travelling crane and fell into а fan which was then in motion 
a distance of over 40ft. At the inquest it was stated that instructions 
had been given that the fan should be stopped whilst the oiling was 
being done. On Tuesday morning one of the serving water-mains at 
the bottom of King Cross-street burst, and the water then ran into 
the draw boxes connected with the electric lighting cables and fused 
them. Smoke was scen issuing from. the ground. The Corporation 
electric lighting men were at once summoned, and they sct to work to 
do the repairs as soon as possible. The traffic was interfered with. 
and on Tuesday evening for some time the light was also affected. 


Ealing.—The Electric Lighting Committee in their last report state 
that in presenting plans of the proposed extension of mains in Loveday, 
Lavington, and Bellevue roads and Lancaster-gardens, the electrical 
engineer reported that 206 houses were to be wired throughout for 
electric light. It was resolved to extend the supply mains at a cost of 
£1,101, subject to а site being obtained for the necessary transformer 
station and the usual agreements being entered into by the builders. 
In view of the rapid local development it was resolved to extend the 
se poeta main to the proposed sub-station on the Leeland Estate, 
and a branch taken from this feeder to a proposed sub-station at St. 
John’s Estate. The electrical engineer estimates that light will be 
required for 500 houses on these estates. It was also agreed to lay the 
necessary distributing cable to supply the first 12 houses in Seaford- 
road at а cost of £50. 


Pest Office Telephones.—The Postmaster-General (Mr. Austen 
Chamberlain) in the Hous) of Commons on Wednesday said: 
„Seven Post Office telephone exchanges have already been opened in 
London since March 1. These serve districts which inclnde more 
than half the previous users of telephones. Four other exchanges to 
serve large areas are well advanced. Owing to the rapidly-increasing 
demand for a telephone service, it is not practicable to name a date 
when the system can be regaided as complete. The authorised expen- 
diture on works now in progress is, in round figures, £1,262,000. 
These works provide not only for the service of existing subscribers, 
but, toa much greater extent, for future requirements. The number 
of subscribers’ telephcnes now working is 5,160, and this number is 
being increased by from 150 to 200 a week. The receipts in respect 
of the local exchange service in London up to 15th inst. were £34,473, 
and £1.086 was received for trunk calls made by Post Office sub- 
scribers. ” | 

London County Counoll.—At Tuesday's meeting of the Council 
tenders were received for the supply and erection of a 50-ton overhead 
travelling crane, etc., at the Greenwich tramways electricity generating 
station. These were referred to the Highways Committee for con- 
sideration and report. It was agreed to lend the Stepney Borough 
Council £17,950 for ешеш and meters. The following notices 
under Electric Lighting Acts and Orders were agreed to: Blackheath 
and Greenwich District Electric Light Company, of intention to lay 
low-tension niains across Church-lane and along a portion of Troughton- 
road, and high and low tension mains along Woolwich-road and Anchor- 
and-Hope-lane ; Brompton and Kensington Electricity Supply Com 
pany, to lay high and low tension mains along Ashburn-mews ; County 
of London and Brush Provincial Electric Lighting Company, to lay 

wer and low-tension mains along a portion of George’s-row and 

an-street, also оа low-tension mains along Vestry road and mews 
and along Tunley-road, and, further, to construct a transformer box in 
Putney Heath ; the Lewisham and District Electric Supply Company, to 
construct two transformer boxes and to lay mains in connection there- 
with in Lewisham High- street; Metropolitan Electric Supply Com. 
pany, to lay extra high-tension mains from the company’s Willesden 
generating station, along Acton-lane, Harley-road, Station-road, Tubbs- 
road, Harrow-road, Amberley-road, Formosa-strect, Blomfield-road, 
Edgware-road Richmond-street, Carlisle-street, Church-street, Excter- 
street, Devon+hire-street, Lisson-grove, Marylebone-road, Wyndham- 
street and place, Montagu- place, Dorset-street, Baker-street, George 
street, Manchester-street, and South - street, to the company's stat ion there 
(when the company served a similar notice in August last the Board 
of Trade decided, at the instance of the St. Marylebone Borough 
Council, to make a variation in the route proposed for that borough, 
and as the notice served upon the Council referred to the laying of 
mains along a route which had been so altered, the Council disapproved 
the proposed works ; the notice now submitted embodies the variation 
of route made by the Board of Trade); and from the St. Pancrag 
Borough Council, to lay mains along Cleveland-mewa. 
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Swansea. — А record maximum load was supplied at the electric 
lighting station on the 15th inst., the amount being 478 kw., as 
against 464 kw. The new generators, which are urgently required, 
ч which are capable of supplying 600 kw., were to be ready this 
week. 

Portsmouth. —The installation of the electric light at the Royal 
Garrison Church will shortly be commenced. The cost will be a 
little over £150, and we understand that current will be supplied 
without charge from the plant recently established at the Point 
Barracks, | 

Sutton.—It is reported that the promoters of the Cheshire and 
North Staffordshire Power Syndicate have abandoned their original 
intention of erecting their Cheshire station at Sutton, and decided to 
construct it at Bollington. The erection of the station will be com- 
menced in August next. ; | 

Llandudno.—The Council intend to apply for sanction to borrow 
various sums, amounting in the aggregate to £7,186, which had been 
expended over and above the loans sanctioned for various purposes, 
together with sanction to reborrow £1,025, being part of £4,844 
sanctioned for purposes of electric lighting. 

Newark.—The Town Council have confirmed an agreement with 
the Notts and Derby Electric Power Company for the supply of the 
borough with electric light and power. Current will be 2 at 
4d per unit for the first 200 hcurs of maximum power and 24d. after- 
wards, and for power 24d. and 14d. The first outlay is estimated at 
£27,000. | 

Taunton. —An ment has been entered into between the 
Council and the National Free Wiring Company. Ап electrical 
ood is to be appoiuted for the purposes of the Taunton Electric 
Lighting Order, 1595, including the certifying of meters. The 
B during the past month were equivalent to 768 8. e. p. 
lamps. | 

Ashton. —In consequence of the pro 
Ashton, and Hyde Electric Tramway, 
company will require about 850,000 units 
tion are prepared to supply the increa 
required provided the minimum referred to in their agreement be 
increased from 350,000 to 450,000 units. 

Hammersmith.—According to the last report 12 additional con- 
sumers have been connected, representing a maximum of 407 8-c.p. 
lamps and one consumer has been disconnected. The total number 
of consumers now taking current from the mains is 1,127. Permission 
has been given to the Postmaster-General to take up portions of 
various footways and carriageways for the purpose of laying telephone 
wire pipes. 

“Town Topies."— We have received from New York a copy of a 
shilling edition of this weekly, which has been published on the occa- 
sion of the opening of the new New York Exchange. It is practically 
an illustrated monograph upon the principal exchanges in various 
parts of the globe, interlarded with articles upon the history of 
American railways and the present commercial conditions in the 
United States of America. 

KEooles.—The electric light undertaking’s deficit of £1,606 in March, 
1901, has been reduced to £867 in March of the present year, and we 
learn that the prospects for the current financial year are brighter 
still. The extensions recommended by the committee, and which are 
now before the Local Government Board, will, it is expected, be 
approved shortly, but the sanction of the Board of 
required on technical grounds. 

Indian Appointments.—Mr. John Fairley, B. So., recently 
assistant to Prof. Jamieson in connection with his engineerin 
science correspondence classes, has been appointed a telegrap 
superintendent by the Indian Government out of over 80 com. 


d extensions of the Oldham, 
imited, it is expected that the 
er annum. The Corpora- 


e is first 


petitors. Mr. Sam. Trail Jamieson has just been appointed chief, 


electrician for repairs to the West Indian cables, and has left with tho 
с.8. ‘‘ Newington for Trinidad, Demerara. 

Catalogue.—In a well-bound catalogue of Mr. J. 8. Cock, Chris- 
tiania, who is ап agent and importer of machinery, armatures, and 
mechanical appliances of all sorts, we notice illustrations of a London 
and North-Western Railway locomotive and steamer, of а 150-h.p. 
Crossley gas motor coupled to a Siemens dynamo, and various types of 
ammeters and voltmeters. It may interest manufacturing firms to 
know that Mr. Oock keeps a stock of the goods he imports. 


Rossendale.—The Lancashire Electric Power Company are about 
to start with the laying of their first line of route of mains as follows : 
(out) r Swinton, cliffe, Ramsbottom, etc., through Rawtenstall, 
and along the Rossendale Valley to Bacup, with a branch to 
Haslingden. There will probably be two return routes—the first 
from Bacup via Whitworth, Milnrow, Crompton, Royton, Chadderton, 
Failsworth, Gorton, etc.; and the other via Turton, Westhoughton, 
Worsley, etc. 

Diaries.—No. 2 of the publications of the Brazilian Navy League 
(Annuareo Maritimo) is a most creditable production. It is full of 
useful information, and illustrated with well-executed plates of flags, 
code signals, etc., the plate illustrating the funnels and flags of all 
steamship companies trading in Brazilian waters being of special 
interest. The secretary of the league, Captain J. A. Santos Porto, is 
the editor, and the phic Company of Brazil, Rio de Janeiro, 
are the publishers. We understand the diary is distributed gratis to 
the members of the league. 

Paisley.—Permission has been given to lay an electric cable from 
the boundary of the burgh of Paisley to Corsebar, a distance of 500 
lineal yards, subject to the following conditions—viz.: that the 
Electricity Oommittee shall be in no way liable for injury to or 
accidents arising from the cable; that the cable shall be a low- 
tension one, protected by tiling ; that the current shall be restricted 
to 250 volts ; and that the consumer agrees to the usual conditions as 


quantity of current thus 


^| and cables. 


to lighting, watching, liability for accidente, etc., and deposits a sum 


of £2 for due restoration of the road. 


Worsborough.—The Urban District Council have asked the 
Barnsley Corporation upon what terms they would be prepared to 
light with electricity for a period of five years the roads in the town- 
ship of Worsborough traversed by the tramways, the lamps to be 
50 c.p., fixed to the present tramway standards at a distance of about 
80 yards. The letter asked that the estimate should be based on 


| "e das expenditure, cost of light, and maintenance. The matter is 
e 


ore a committee. | 

Stoke Newington.—The Electric Lighting and Sites Committee 
pro to appoint an electrician at a salary not exceeding 30s per 
week. The Council will promote a Bill to authorise them to take elec- 
trieal energy in bulk, and, in conjunction with the Councils of 
Hackney and Islington respectively, to mutually supply one another 
with electrical energy in bulk, and to enter into agreements for this 
purpose, and conferring upon the Council powers of acquiring, com- 
8 or otherwise, the lands in Albion-road referred to in the 

ouncil’s recent application for a provisional order for that purpose. 


Bridgwater.—The Town Council have passed a resolution consent- 
ing to а provisional order being granted by the Board of Trade to 
the Bridgwater and District Electric Supply and Traction Company, 
Limited, authorising such company to construct electrical works and 
to supply electrical energy for public and private purposes within the 


.borough subject to the following conditions being embodied in the 


order: ‘‘ The Corporation to have the right at any time from the com- 
mencement of the order to require the company to sell the under- 
taking to the Corporation iu such manner as may be agreed upon 
between the Corporation and the company." 

Worthing.—There is an increasing demand for electric light, and 
it is probable that the sum set apart from the rates to meet the 
interest may not be required. Up to the end of September the entire 
receipts of the electricity department were £2,394. 10s. 6d., besides 
which there were sums outstanding to the amount of £763 193. 54. 
The payments came to £4,122. 14s. 11d., with liabilities of £370 odd. 
This gave a deficit for the year's working of £1,271. 18s. 11d. The 
public lighting last year cost £2,822. 14s. 6d., or $793. 16s. 10d. 
more than in 1901. ‘That brought up the cost of the electric light to 
the town to £2,065 15s. 9d. ‘The value of stores would reduce this 
to about, in round figares, £1,500. 

Rochester.—The Kent Electric Power Syndicate have taken up 
the award of the arbitrator in the matter of the purchase of the under. . 
taking of the Chatham and Rochester Electric Lighting Company. 
The pu:chase price is fixed at £62,791, which includes the goodwill 
and provisional order, the works, paar and plant, and the mains 

The undertaking was originally offered to the Chatham 
and Rochester Town Councils, whose offers for the portions in their 
respective jurisdictions amounted together to only £25,000. The 
Gillingham electricity works, a subsidiary undertaking connected with 
the Chatham and Rochester Company, has been sold to the Gillingham 
Urban District Council for £27,659—making a total value for the 
combined undertakings of ovor £90,000. 

Grimsby.—The Higher-Grade School Committee have been 
empowered to obtain estimates for an installation of electric light and 
power. Mr. Vignoles (borough electrical engineer) in his last report 
states that there has been good progress made during the past month. 
He had visited the Newton Electrical Company's works at Taunton, 
and saw complete tests on the motor boosters. The machines ran 
very satisfactorily, and as soon as some alterations were made in the 
winding of the motor they would be forwarded to Grimsby. The 
cooling tower at the works was now completed, and the setting of the 
boiler was practically finished. A new engine and dynamo was 
being forwarded from Birmingham, and its erection would be pro- 
ceeded with as soon as possible. Sir Hiram Maxim's were proceeding as 
rapidly as possible with the pipework. 

London Gazette.—Notices appear in the London Gazette of the 
following intended applications to the Board of Trade :—Electric 
lighting : Scunthorpe (U.D.C.), Brentwood (U.D.C ), Waltham-on- 
Thames (U.D.C.), Tadcaster and District (Co.), Sidmouth (U.D.C.), 
Hendon (U.D.O.), Gainsborough (U.D O.). Electric supply: Willes- 
den (U.D.C.), Blackheath and Greenwich Electric Lighting (Co.), 
London supply of electricity, adjustment of areas between companies. 
Tramways: Barrow-in-Furness (B. E. T. Co.), Huddersfield (бора 
tion), Burton-on-Trent (Сог гови Cardiff (Corporation), Bury 
(Corporation), Ilford (U. E. O.). Iu Parliament: Sheffield electrical 
energy, tramway, etc. (Corporation), Stockport tramways, etc. (Oor- 
poration), Wood Green electric supply (U. D. O.), Birmingham tram- 
ways (Corporation), Rochester tramways (Corporation). 

 Hampstead.—The borough accountant's last return shows that the 

amount of the consumers’ accounts for the half-year to Michaelmas 
was £15,200. 13s. 9d., as compared with £13,249. 2s. in the corre- 
ponang half of last year. No reduction is to be made at present in 
the price charged for electricity supplied to*the various departments of 
the Council, it being stated that cost price only is being charged. 
The town clerk has been instructed to inform the contractors for the 
condensing plant that by the non-completion of the contract the 
Council had sustained considerable loss, and to urge upon them the 
necessity for completing the work as quickly as possible. The Council 
are in favour of the London County Council's proposal to again apply 
to Parliament.in the session of 1903 for powers to enable councils of 
metropolitan boroughs to wire and fit consumers’ premises for electric 
lighting. 

Newton Abbot.—The о!Їег of the Urban Electric Supply Comp у, 
Limited, to light the town by electricity for £900 a year has been 
accepted and a contract prepared for a term of 10 years, determinable 
at the option of the Council at the end of five or seven years, the 
agreement to contain the following stipulations: The £900 is to 
include the whole cost of installing, providing, lighting, and main- 
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taining lamps and plant of every description, the company being allowed 
to use and convert the present lamp-posts for the purpose. e half- 
night and all-night ae are to be as nearly as possible alternate, but 
the Council is to have the power of determining where the lamps shal] 
be placed. Should additional lamps be required, they are to be 
provided at the price stated iu the estimate. All existing lamp-posts 
will remain the property of the Council. Every lamp is continuously 
to give the amount of light Apes and a penalty is provided for 
any breach in this respect. New lamp-poste are to be provided and 
fixed by the Council, except the arc lamp-posts, which are to be 
provided by the company. | | 
Southend-on-Sea.—The Council have appointed Mr. William 
Edwin James Heenan, M.I.E.E., at present temporary electrical 
engineer, borough electrical engineer, at а salary of £350. Mr. 
Heenan is to have complete charge of the electricity generating 
station, plant, and electrical equipment in connection with the light 
railways and electric lighting undertakings, aud generally to perform 
such other duties as are usually appurtenant to the office of borough 
electrical engineer, and as may from time to time be required by the 
Corporation. According to local opinion, Mr. Heenan well deserves 
the belated promotion. Soon after his appointment last December ho 
prepared specifications for electric lighting plant, etc. The cable 
contractors оаа. Callender and Co.) commenced to lay the mains 
in the middle of February, and finished on June 25, when a temporary 
supply for lighting purpeses was commenced, the light being available 
from 5 p.m to midnight. Part of the battery was completed at the 
beginning of October, and & continuous supply started at that time. 
There are now connected 150 consumers, with the equivalent of 9,649 
8-0. p. lampe, and applications for over 1,500 equivalents аге in hand. 
Mr. Heenan has also during that period reconstructed part of the 
overhead equipment of the Council's ligh* railways system. | 
Fife. —[It is understood that a Bill is to be promoted in next session 
of Parliament to constitute а company with p to supply electrical 
energy in the county of Fife. The proposals in the Bill involve the 
establishment of five electrical generating statious at suitable equal 
intervals over the county, with distributing electric mains in the 
principal roads and to all the chief towns, collieries, and manufac- 
tories. At present in the area there is only one town or district where 
there is power to supply 5 Kirkealdy. Hero the supply 
is in the hands of the Corporation, who are building a generating 
station. The price at which this Corporation will most likely be pre- 
red to sup a will be from, say, 4d. to 6d. per unit. They, 
owever, will be catering for an '' electric lighting load,” and not for 
the power load which the company desire to obtain. By the scheme 
in the Bill it is only intended to charge customers from 1d. to 14d. per 
Board of Trade unit for current for power, or equal to, say, £12 per 
horse-power per annum for 300 days working of 10 bours each. 
Further, the promoters seek power to supply in bulk to any corpora- 
tion or tramway company or other authorised body who should 
desire to take current from them. The solicitors for the scheme are 
Messrs. Davidson and Syme, W.S., Edinburgh, and the engineers are 
Sir Frederick Bramwell and Mr. Н. Graham Harris, of Westminster. 


Islington.—The Borough Council have authorised the laying of 
low-pressure distributing mains in order to give a supply of electricity 
to premises in Hornsey-road (£188) and Wharfedale-road (£85). They 
have also adopted a report of the Lighting Committee stating that in 
the case of certain flats in Turle-road, Tollington-park, for which a 
supply of electricity had been requisitioned for about 100 lampe, the 
owner was asked to give а formal guarantee that such a supply of 
electrica] energy would be taken for two years from the date o laying 
the neceesary low-tension distributing mains as would, at the rates of 
charge for the time being, produce a revenue equal to at least 20 per 
cent. per annum upon the estimated cost of laying such mains but 
the owner declined to give such guarantee. The tenants were now 
making application for supply, and the owner urged that he should 
not be required to give any guarantee, inasmuch as the expense of wiring 
falls bae him, and unless tenants can obtain supply no owner will go 
to such expense. The committee were of opinion tha? it would be to 
the advantage of the Council's electricity supply undertaking if reason- 
able facilities were given to the public to avail themselves of the 
supply, and that in the case of flats which are wired by ownors, exten- 
sion of mains should be made without insisting upon the guarantee, 
subject to each case being individually considered by the committee, 
and they recommended accordingly. The engineer's estimate for 
laying the necessary low-pressure distributing mains was £180. 


Bath.—The asocountant's report for the half-year ending Sept. 29, 
1902, shows а satisfactory increase in revenue in the electric lighting 


department. "While, owing to the reduced price paid for street arc 
Sam pes £2,161 has been received from that source against £2,370 
in the 


5 of last year, the private consumers paid 
£2,781 against £1,830. Ао еШ the revenue is given as 65,258 
against £4,380. Unfortunately, the expenditure has beon £3,756 
against £3,004, the increase being due apparently to repairs and 
renewals, and to expenditure on the maine and sub-stations, which 
cannot be charged to capital. The balance towards interest and sink- 


ing c is thus £1,501 against £1,376, which leaves a deficiency 
of £1,173 against £1,079 after paying all charges (£2,673 against 
£2,467). The electrical engineer (Mr. Francis Teague) has submitted 


the following report: The Ferranti high-tension switchgear has now 
been in satisfactory use since Oct. 5, and Messrs, Ferranti are anxious 
to receive payment for same. You will no doubt remember that 
it was supplied about 11 months ago on the understanding that 
it might be returned at any time during six months from the date of 
its completion, and if you determined to [е it at the end of the 
six months the price agreed on was £1,312, this being the price 
obtained by Messrs. Ferranti for exactly similar gear supplied to other 
authorities in public competition. You have already heard that this 
is a standard article that has been in use for many years in other 
- central stations owned both by municipalities and supply companies, 


Company's area. 


and other users of power within the area, and 
uso of steam as a motive power in works within the valley of the 
Clyde will be ve 
tion of electric 
demand by coalinasters for traction purposes, both above and below 
ground, and for coal.cutting, pumping, and lighting purposes 
Company's stations will also affor 
electricity for tramways within the valley of the Olyde, and 
network of railways in and around G 
if it is to be retained at all, must be operated electrically. 


and it is quite unnecessary for me fo add any further information as 
to its popularity. I append hereto a detailed specificstion and drawing 
ot the switchyear, and beg leave to recommend you to accept it as 
being the most satisfactory switchgear that can be purchased for high- 
tension alternating-current work. but before authorising payment I 
would suggest that a guarantee be obtained from Messrs. Ferranti to 
maintain the gear free ot cost to the Corporation for 12 months dating 
from Oct. 5 last." 

Clyde Valley Electrical Power Company.—Important progress 
has, according to the Glasgow Herald, now been made in carrying out 
the objects for which this Company was promoted. By the Act which 
was obtained last: year the Company was authorised to construct three 
central power statiens—one at Motherwell, in the heart of the Lanark- 
shire coalfield ; a second at Yoker, on the north bank of the River 
Clyde; and a third near the Halfway House, between ey and 
Glasgow—for the production and supply of electrical energy, chiefly 
for traction and power purposes. he Company has a subecribed 
capital of £600,000 in ordinary shares, and has acquired 20 acres of 
land at Motherwell and nearly 10 acres at Yoker for the sites of the 
central stations. It has also contracted with the British Westing- 
house Electric and Manufacturing Company, Limited, of London and 
Manchester, for the construction of the firat instalment of the works 
which, with the relative cables and sub-stations for distribution, wi 
cost about £500,000. It is expected that these two stations will be 
completed and in operation within from 18 months to two years from 
the present date. The company's authorised area of supply—over 
700 square miles—extends from the burgh of Lanark on the south 
to Port Glasgow on the west, and Balloch and Lennoxtown on 
the north (with the exception of Glasgow. Govan, Partick, Paisley, 
and Hamilton) includes more than 1,000 works of all kinds, 
and affords a wide field tor the application of the principle 
of supplying electrico energy from large central power stations 
From the central stations at Motherwell and Yoker cables will 
be laid along the publie roads for the supply of electric energy to 
i ide: 1 a си of 15 or 16 miles from each station, and 
also for the supply in bulk of electricity for public lighting purposes 
to burghs or other authorities holding Ughting 1 the Board 
of Trade. The Company's Act authorises it to lay a cable under the 
River Clyde from Voker to Renfrew, so as to supply energy te the 
important burghs and industrial centres in Renfrewshire within the 
By this means power for industrial] purposes will be 
“оп tap at every work and pit within this great area. The Com- 


pany has already received promises of support trom many of the steel 


manufacturers, coalmasters, shipbuilders, engineers, bridge builders, 
in oourse of time the 


largely superseded by the more economical applica- 
riving. А supply of electricity is also largely in 


. The 
a ready and economical supply of 

or the 
lasgow, whose suburban traffic, 


PROVISIONAL PATENTS, 1902, 


Nov. 10. 


24550. Non-infiammable waterproof-insulated oonductors for 


the transmission of electrical energy. Walter Claude 
Johnson and Sydney Paterson, Electric Cable Works, Old 
Charlton, Kent. 


94576. Improvements in and oonnectod with telephone party- 


line system on telephone exchanges working on 
central battery Hermann Oppenheimer, 55, 
Redcross-street, Barbican, London, Е.О.  (Aotiengesell- 
shaft Mix und Genest, Germany.) 


94579. Improvements in electric dynames and motors. John 


E. Neale, 12, St. James’s-square, London. 

$4598. Improvements іп electrical 
Hammond, 111, 
specification.) 

$4034. Improvements in driving mechanism for use in oon- 
neotien with eleotrio train-lighting and for 
other purposes. John Ebenezer Bousfield, of the firm of 
G. F. Redfern and Co., 4, South-street, Finsbury, London. 
(Heinrich Gerdes, Germany.) 

94637. Improvements in telephone systems, Alfred Ekström, 
4, South-street, Finsbury, London. (Complete specification.) 

24643. Improvements relating to the detection of faults in 
the conductors of electric traction systems. 

Sebastian Ziani de Ferranti, 18, Southampton-buildings, 

Chancery-lane, London. 

24644. Improvements in or connected with the 1014 magnets 
of dynamo-electric machines. John Wesley Burleigh, 
Norfolk House, Norfolk-street, Strand, London. 

Nov. 11 

24687. Electric tram dry seating. Т. Richardson, 143, Main- 
street, Addingbam, Yorks. 

94705. Improvements in contact clamps for electric oon- 
duotors. Edgar Alfred Carolan, 83. Cannon. street, 
London. (The General Electric Company, United States.) 

$4706. Improvements in fire- indicating wires. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 


furnaces. John Franklin 
Hatton-garden, London. (Complete 


! 


Edgar 


94707. Improvements in electric arc lamp А 
(The General 


Alfred Carolan, 83, Cannon.street, London. 
Electric Company, United States.) 

24706. Improvements in lightning arresters. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

24709. Improvements in electric cut-outs. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

24710. Improvements in electrical measuring instruments. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

24711. Improvements in magnet coll spools. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

24719. Improvements in alternating-curront electric motors, 
also applicablo to meters of the induction typo. 


Edgar Alfred Carolan, 83, Cannon-street, London. (‘he 
General Electric Company, United States.) 
#4713. Improvements in induetion motors. Edgar Alfred 


Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

24714. Improvements in electric switch control mechanisms. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Oompany, United States.) 

24715. Improvements in systems of electrical distribution. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

24742. Improvements in or connectod with electric railways. 
Willis Nelson Stewart and Herman E:nest Dick, 23, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ` 

24744. Improvements in and relating to lightning guards, 
especially applicable for submarine telegraphy. 
Oliver Joseph Lodge and Henry Alfred Charles Saunders, 
325, High Holborn, London. 

24755. Improvements in or connected with electric cables. 
Walter Claude Johnson and Joseph William Bass, Norfolk 
House, Norfolk-street, Strand, London. 

24756. A new or improved covering or insulating material 
for electric cables. Walter Claude Johnson and Sydney 
Paterson, Norfolk House, Norfolk-street, Strand, London. 

94770. Apparatus for electrical control of motors. Geor 
Henry Hill, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. (Date applied for under 
Patente Act, 1901, March 25, 1902, being ate of application 
in United States.) (Complete specification.) 

94772. Improvements in electrical transformers. Arthur 
Francis Berry and the British Electric Transformer Manu- 
facturing Company, Limited, 46, Lincoln’s - inn - fields, 
London. 

24777. Improved means for protecting the third rail in 
electric railways. Howard Brooks, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specification. ) 


Nov. 12. 


24802. Improved system and appliances for operating signals 
by electric tramoars and the like vehicles. Samuel 
Hindley, 17, Haymarket, Sheffield. | 

24820. Improvements in disconnecting and junction boxes 
for underground electric cables and manhole covers 
and frames for same. Arthur Sowden, Penny Bank- 
chambers, Halifax. 

24857. An improved method of producing induction currents. 
Robert Grisson, 45, Southampton-buildings, Chancery-lane, 
London. 

24659. Improvements in or relating to arc lamps. Tito Livio 
Carbone, 322, High Holborn, London. 

24865. Improvements in or relating to insulating substances 
for cables, wires, and other electrical devices, \Villiam 
Windle Pilkington and William Reginald Ormandy, 6, Lord- 
street, Liverpool. 


Nov. 13. 


$4890. An electric shade or globe holder. 
Oaklands-road, Hanwell, London. 

24915. Improvements in ceiling roses, cut-outs, and the like. 
John William Suteliffe, 72, Wilberforce-road, Finsbury Park, 
London. 

24943. Improvements relating to switches for starting electric 
motors. John Somerville Highfield, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lanc, London. 


Noy. 14. 


24986. Improvements in or applicable to pendant incan- 
descent electric lamps. William Royston Laidlaw and 
George Hamer Scholes, 70, Deansgate, Manchester. 

24990. Improvements in electrical switches.  l'ercy Richard 
Julius Willis, Fife House, Kingston-on-Thames (Nicholas 
Britz and Ernest C. Goodrich, United States.) 

24998. Improvements in electric accumulators. [Ernest Henry 
Hill, 43, Victoria-road, Broomhall Park, Sheffield. 

95023. Improvements in controller for electric motors. 
Gustavus Adolphus Edward Kohler, 46, Lincoln’s-inn-fields, 
London. (Complete specification. ) 


William Leach, 136, 
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| | Nov. 15. 

$5069. An alternating-current frequency oounter. William B. 
Redgrave and J. M. Rokes, 20, Westmount-road, Eltham. 

25084. Improvements in and relating to primary and 
secondary electric batteries. Matthew Oranswick 
Greenhill and Stanley Edward Hammond, 27, Chancery- 
lane, London. 

25085. A new and improved method for electrically lighting 
street poles and other like standards. Kyran Quaney 
William Cecil Kirwan, 5, Upper Sherrard-street, Dublin.” 

25149. Improvements in and relating to apparatus fer 
distributing and measuring alternating currents. 
Arthur Francis Berry, 46, Lincoln’s-inn-fields, London. 

25151. Improvements in electrical synchronism and phase 
indicators. The British Thomson-Houston Company, 
ien and Regiuald Charles Clinker, 83, Cannon-street, 

udon. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 4. 
1901. 

22546. Systems of electric motor control. British Thomson- 
Houston Conipauy, Limited. (Garfield and D'Ornellas.) 

22640. Automatic apparatus for controlling and operating 
tho points of electric railways and tramways. 
Stewart and Turner. 

23711, Apparatus for reversing the motion of a reciprocating 
body by electric current impulses transmitted 
through a single line Cercbotani and Bernstein. 

22937. Electric relays. Siemeus Bros. and Co., Limited, and 


Forrest. 
23030. Apparatus for automatically switching electric 
curront on or off, turning gas cr water on or off, 
: and the like. Stockall. 
$3046. Electromagnetic cut-outs. Joseph and Gardner. | 


23153, Electrical demand or rebate indicators. Wright an 
Reason Manufacturing Company, Limited. 

Enclosed ог opon electric aro lamps. Mensing. 

Magnotisablo bodies for use in  telegraphones. 
Pedersen. 

Dynamomotors or dynamometric transmission gear 
for revolving shafts. Müller. | 

Methods for producing oleotrio waves. Fleming and 
Mui coni's Wireless Telegraph Company, Limited. 

Switches for electric current circuits. Moy, Bastie, 
aud Ernest F. Moy Limit: d. 


28295. 
28738. 


23813. 
24825. 
25885. 


LJ 
26002. 


Insulators for overhead equipment for electrical 
traction and other purposes. Walsh and Leigh. 
26476. Electric switch. Marshall. 


1902. 
18. Trolley pillar on electric tramoars and the like. 
Peters and Peters. 
53. Electric relays or the like. Picard. 
185. Electric resistances. Duddell and Mather. 
418. Thermo-eleotric batteries. Hall. 
493. Electrical demand or rebate indicators, Lux and 
Reason Manufacturing Company, Limited, 
Indicator for electric s on railways, 
ways, and the like. Gulliver and Robinson. 
Electric incandescent lamps with rare earth filaments. 
Crook and Mines. 
Third-rail and sectional conductor systems of electric 
railways. Lake. (General Electric Company.) 
Incandescont electric lamps. Miller. 
Dynamo-electric machines. Lamme. (Date applied for 
under International Convention, Sept. 24, 1901.) 
Electric fans. Fell (Coleman.) | 


eee 


COMPANIES’ STOCK AND SHARE LIST. 


9296. tram. 


11510. 


17220. 


19272. 
20016. 


21733. 


Name. c Last price. 
Commercial and Industrial. — £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter ере Cum. Pref. Shares, 1-125,000 1 - 
Ordinary, ТД OU rnea SE 1 . Ml 6 
British Insul Wire, Ord., 1-70,000 .................... 5 .. 748 
6 cent. Cum. Pre 1-40, Mi PARA RA A FA WOO 5 .. AR 
5 per cent. Mortgage Debentures ...............- 100 .. 105-106 
British Westinghouse Elec. and Manuf., d рас cent. Pref... 5 .. 
4 per cent. Mortgage Debenture Stock .......... 100 .. 101-105 
Brush Electrical Engineering, Ordinary, Nos. 1-105, 751. 2 .. 4-14 
— Non. Cum., 6 per cent. Pref. .................... 8 Б» 
44 per cent. lst Debenture Stock ................ 100 .. 100-1 
4 cent. 2nd Debenture Stock ................ 100 .. 93-98 
Callender's Cable, Debentures ............................ 100 109-1135 
эе 23 8 144-154 
б per cent, Pref. . 5 
Crompton and (o seo oto os 3. -3 
5 per cent. Debentures ............ ............. 100 .. 101-106 pc 
Edison and Swan United, “А” S 1-98,261 .......... 5 . 
„A Shares, 01-017,139 ........ 5. 
5 per cent. Debentures .......................... 100 
4 per cent. Deb. 8 ^o —˙Xo¾ 8 100 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-2 
7 рег cent. Cumulative Pref. .................... 2. 88. 
4 per cent. Perp. lat Mort. Deb. ............... ‚10. 1 
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Name. ^p Last price. Name. А Last price. 
) d е ee е 
SOLET. per oeat, W Mott Deb, dn. f 81 Eleetrie Lighting and Supply.- 2 2 
W. T. Henke Telegrap orks, Ordinary — нө 5 .. 164-174 n & Greenwich District Ordin -101,200 .. ot 4 
uu cent. N JFC 5 .. 05.71 cent. Deb. Stk. Certa. ‚Б, and Go Conv. .... . 108-111 
ber Gare cent, К nturés .. 100 .. 108-115 Bournen + апа Poole, Ordinary . B “134 
India вао rcha, and Telegraph Sos ТОА 10 .. 204-21 44 per cent. Cum. Pref. Dea. MC git 
per iri bentures . **e05095029205209929093 DIXIT 100 ee 100-1 De nture Stock, Red. VV oie: 100 i 103-106 
Parker, Thos., Limited, Ordina rg cece 10 144-154 Brompton and Kensington Ordinary Od pA ie е .. 5 n 104-108 
legraph Construction and M tenance 66696664 12 ee 37-40 r cent. Preferenoe |. es Tol 1.40 000 5 d 101-101 
—— per cent. Bonds ......................... ..... 100 .. 102-105 Calcutta Е ectric Supply Corp., Ordinary, Nos. 1-20,000.. б M 18 xd 
ов. ,-, .............................. è x 
Eleetrie Tramways.— Cambridge Riec c Supply Company, Ltd., £10 0rd. .... 8 .. 1 
Auglo-Argentine, 1-260,007 ............ ................. 5 .. 444 "Р100та. .... 6. 1 
ermapent 6 рег cent. Debenture Stock, 1888.... 100 .. 127-152 Central: Electric Supply, Ld., 4 per cent, Guar Deb. Stock 100 .. 107-11 
Blackpool aud Fleetwood Тѓатгоаї...................... 10 .. 124-134 Charing Cross and Strand.. e 5 .. 9-94 
Brisbabe Tramway Invest., Lim., Ord., 1-75,000 .......... 5 ui 34-4 Nos. 50, OOl-70, Oooo;y;; 5. 8-9 
5 per ceht. Cum. Pref., Nos. 1-75, 00 ............ 5... 445 44 per cent. Cum. Prei 5. 54-53 
44 per cent, Deb. Stk., Red., Prov. Certs. all pd. 100 .. 103-106 ity Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 4 
British Columbia Electric ilway Co., Ord., Nos. 1-20, 10 .. 7-74 4 per cent. Debenture Stock, Red. (Prov. Certs.).. 10 .. 1051 
Non. Cum. 5 per cent. Pref. Nos. 25,001- 500 10 .. 8r Chelsea 5 // ² AAA qessehe hta dts 5 .. ore 
—— 4 percent. lst Mt. Debs., Nos. 1-5,250, of £40 each 40 .. 101-10 p.c r cent. Debentures ........................ 100 .. 109112 
British Electric Traction, Ord., 1 “300,000 & 60 60,001-90,000.. 10 .. 123-15 City of 1 on, Ordlnarj .. 10 10.11 
6 per cent. , 50,001-60,000................ 10 . 124-13 6 per cent. Cumulative Frei. 10 . 15-14 
5 per cent. Perpetual | эмри 489 . 100 -126 9 per cent. Debenture Stock ......:.......,..... iD ss 
Bueuos Ayres aud Belgrano аш, by hy 1-100,000 ........ 5 .. 1010 44 per cent. 2nd Deb. Stk. Prov. Gerta. (all på. ) .. 104-107 
" 6 per cent. Cm. Pf. 40,000 ũ R.. d 4 County of London and Brush Provincial, Ordinary........ . - $ 
* B" 6 percent. Cm. P 1. 27500 FFF 5 2. 5 6 per cent. Cum. Pref. .......................... .. 114-1 А 
5 per cent. Deb. Stock, Red. .................... 100 .. 1051 44 per cent. Debentures Prov. Certs. All К 100 .. 109-11 
Prov. Cert., all pala. j 100 .. 98-101 Edmundsons' Electricity Cor poration, Ordinary, 1-1 400 es 6-64 
Cape Electric Tramways, Nos. 1-400,000 .................. 1. 23-2 Xd : ре cent. Cum. Pref. .......................... is оор 
City 01 Bitmingham Tramways, 5 per cent. Cnm. Pref..... 10 43-51 т cent. First Mort. Deb 100 .. 107-110 
4 per cent. lst Mortgage Deb., 1-5,000 (1917) . 100 .. 100-103 лете Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-20,000 5 8.105 
Colombo Electric Tramways and Lighting, 5 per cent. lat 9 per cent. Debenture Stock, Ad 00 .. 99-1 
Mortgage Debenture Stock, Red. .................... 00 .. 100-102 Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 .. 6 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 15-14 44 рег cent. First Deb Stock, Redl 100 .. 102.1 
5 per ceut. Cum. Pref. .......................... 10 .. 11-12 Hove Electric Lighting, Limited, Ord., EX 1i, 000.......... 5 .. 74-84 
— Debentures .................................... 100 .. 96-99 Kensington & Knightsbridge Elec. Lt. td., Ord., 1-21, d 6 .. 10-11 
Dublin United Tramways (1890), Ord., Nos. 1-60,000 ...... 10 .. 12-13 4 per cent. Debenture Stock, „F . 101-104 
6 per cent. Pref., Nos. within 1-60,000 '.......... 10 .. 14415 Kensington and Knightsbridge and Notting Hill ........ 100 .. 104-107 
34 per cent. Mort. Debs., 1-3,000, Red 100 .. -98 Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 
Imperial Tramways, Ordinary..... ОТТЕ iadi all 224 London Electric, Ordinary .............................. 3 . 14 
6 per cent. Cum. Pref. .......................... all. 144-15 6 рег cent. Рге{................................. 5... M 
4 cent, Deb. Stock ........................ 100 .. 114-11 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 96 
Isle of Thanet Electric 501.60.080 s and Lighting, 5 per cent. Metropolitan, e,, oaa ssa ex eid qa 10 154-16 
Cum. „Nos. 30,001-60,000 ....................... 9. 44-43 ———44 per cent. First Mortgage Debenture Stock .... 100 : 110-1 
4 Бе cent. Debenture Stock .................... 100 .. 95-99 —— per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 
dderminster and District Lighting and Traction, Pref... 65 .. Newcastle-a юп 1709 Electric Supply, Ordinary.......... б 9-94 
Lodo United Trys. (1901),5 per cent. Cum. Pref. Within {10 .. 114-12 | ———— Ргёйегепсе...................................... 4 .. oro 
» , 1-82,500 |10 .. 114-12 Notting Hill Electric Lighting .......................... 100 . 14-1 
4 per cent. Ist Mt. Db. Stock, Red. N 00 106-108 г cent. First Mort. Debs., Nos. 1-500 (Reg) 12 101-104 
v. Стба................. 100 105-107 Oriental; f ose otia орог I 5 — 
New General Traction, Ordinary ........................ 5 .. 2-5 OB SHEPTON co osc eco ra sect mE TER mU deus 5 .. — 
6 per cent. Cum. Pref. .......................... 10 .. 5-4 £44 Shares, New .............................. и s — 
5 per cont. Mortgage Debentures, i. i, fis (Rogd.). er . 95-98 Oxford Electric, Ordinary, 1-96 and 407-10,310 ............ .. 56 
Oldham, Aston, and Hyde Tramway, Ordinary............ . 104-103 4 per cent. Debenture Stock .................... 100 .. 99-102 
—— 5 рег cent. Cum. Frei . 10 A nt River Plate Rlectric Light and Traction, Deb............. 100 .. 70-75 
Perth Elec. Tramways (W. A.) 5 per o r 61 40,000 Deb. Stk. 100 .. 101-1 Royal Electrical Com Compmy of Montreal, i per cent. First 
Potteries Electrio Traction? "ag N 10 uo Shares Mottg bentgres ........................ .. 101-108 
5 per cent. Cum. Pref., 1-200000  ................ 10 .. — Markets Blectric Supply, L td., Ord., 1-12,000 .. 5 .. Ba 
per cent. Береста Stock „35 100 106-109 xd г cent. Debenture Stock .................... 00 .. 
South Lancashire Electric Traction and Power Company— South Lon on, Ordinary ................................ 5. 22-3 
— 000 Ordinary .............................. l .. 1 St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 141 
251,132 6 per cent. Preference .................. 166. 15/16 7 per cent. Pref. ...... %%—ͤ 0 URDU 5 9518 
БО uy ae Сое ада. 16 1 34 per cent. Deb. 100 .. -101 
— ‚000 44 per cent. Debenture Stock . 80 p.a.. 8Пр.о Urban Electric Supply Co., ‚ Ordinary, 8-30, udo on 3 31 41 
er cent. си ative erence ‘ 
Electric Railway 8.— Wee Ordin „ . 5 .. II- 
Central London, Ordinar gz. ͥ˖ 100 .. 106-109 —— — 5 per cent. Cail. Pref., 110,101-138,241 .......... 85 6-64 
4 ps Cont. Pref, ————————— 100 .. 106-109 
Stock (Prov. SeriptOera, fullypaid). 100 .. 116.119 Teleph 
LL 4 p.e. Deb. rov y . elepnones.— 
City and as London C olidatel Ordinazy Soda wel ass 100 .. DI p 
—— per cent. Debenture Stock.. 10 .. 1141 National Telephone, Preferred .......... аз eee... 100 . 92-94 
—— 5 per cent. Pref. Stock '91 ............... NA .10 .. 128-151 — Deferred Stock ................................ 100 .. 59-61 
e = ju BO wie укы Е езг 100 .. 126-129 ——— 6 per cent. Cum. First Pref. ..... FF 10 .. 124-134 
8 | Pref. eccce255520c(060260092a4€089€4909 100 . 113.454 — E н рег pe Nn Gam, "Third Pret. ооооооевооева „ e 8 oe 144 -124 
verpool Overhead т cent. Prei. — ——— 5 per cent. Non. Cum. Third Pref. ..... — aie . 
"Y "150000. S j 8 —— 34 per cent. Deb. Stock, Red "10 — xd 
— —— 4 per cent. Mortgage Debentures, Red., 1-1,700 .. — .. 102-104 — a cent. Deb. Stook, Red. .............. 100 ы 101.105 
Waterloo and City, Ordinary ........................... 1 93.96 | O*fental Telephone and Electric Oomvany mr EET 6-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or | single track | Accounts for past year. Coat 
Line. week decrease. Den: per 
| ! 1901 | k. Current | | Total ' Passengers Car mil P one fil f nile 
1902. | 1901. wee 1901. 1900. i miles Pas - Car e of | mile, 
Ending | | year. L Ending receipts, carried. run. s nger, mile. | track. 
berd C tior Nov. 1 915 515 + 200 + 8.957 | 194 171 May 31 x55 | 9,099,715 794,641 ludo E 1 870 à 
jerdeen Corporation . , | Ы , , , І , | ? 
bum — e , 15 5, 102 4,366 + 736 +16,266 | 285 nae Es n di | : EUM | hs | a aid xn 
Birkenhead Corporation = oa yes T T Е аг. | 6,496,561 — | 1°17 — 1,542 — 
Blackburn С seat. mami ........! „ 19, 8) 712 — 82 + $7, 2 Ӯ 25, 004 xe ,557 — 111386, 1,085 — 
Blackpool Corporation.......... „s 305 | 28 + 57 + 29 164 — | Mar. 31 41,818 5,809,190 | 758563 175 |132 | 2538 | — 
Blackpool-Fleetwood Tramways ,, 15, 29 155 + 56 — Z0, 164 — | Dec. 31. 31,591 , 1,902,692 ^ 569,827 395 |1520| L900 | 725 
Bolton Corporation .......-.... »» 16| 1,619 | 1,262 + $885 | $2 — | 77.274 | 15,828,953 : 1,705,580 117 |1086| 2420 | — 
Zradford C. гн ration Oct. 26 3,208 1,090 +2,118 + 82,937 61 — Mar. 51 70,213 — i 1,530,531 — 1100 1,159 7:57* 
Bristol Tramways Company .... Nov. 14 4,900 | 3,870 + 40  — 511 49 Dec. 31 210,112 | 36,714,906 5,462,039 |1:37 | 925 4080 | 6:31 
Carlisle Tramw ays CX ипрапу.... = | T EX | 5 mu em FR T 31 8,675 2,010,875 i 323,044h 103 6:46 — 465 
Central London Railway.... „ 15 7,558 | 6,800 + 549 10,7594 12 12 „ 515.080 | 41,188,389 | 1,243,730a | 1:88 64 29а 27,923 '34-89a 
City and South London Railway , 16 | 3,426 | 2,476 + 933 420, 212 124 2b „ 51 62,6010  7,008,842a, 1,2347 2-15 — | 5010 iu 
Cork E. T. and L. Company .... , 13 420 398 + 22 + 5,885 | 15 15 — 3,921 | 5,714,325 | 855332 |100 | 671. 1590 | — 
23 роп — = ж Е = DE = Sin. 4 \ 74 65 | Маг. 3l, 10,470 | 2,114,985 , 217,891 | 119 | 1155 1,398 | 12-56 
Dover Corporation . „ 15 181 181 + 71. 44 — „ 31 11,864 ' 2,905,823 270,533 0979 10-53 2630 
Dublin & босап Electric Railway, „, m MA 888 ЕЕ 2 + 68, 6% 63 | Dec. 31 5,553 562,484 101,464 $68 1520! 'B23 8.08 
lin U. T., electric cars. 5, 3, Я ` | | | 
Duain Н un | ев + g } +229 " 46 | „ 31 246,255 | 45,813,734 | 6,670,000 | 129 889) 5,350 571 
)Jundee City Tramways ........ » 5 о + = — , Mayl15 26,058 6,393,412 446,350 098 140 . 
тонну Ат oos os JA 12,673 | 10,446 +227 - 11,945 104 95 31 582, 146v | 155,243,378 PET .090 'l171 x T-51 
Halifax Corporation Oct. 22 1,139 | 1,028 + 11 +2225! 273 18% | Mar. 31, 54.969 . 13,173,924 — 1,003,760 100 |124 | 1960 967 
Huddersfield Corporation Nov.15 1, #66 + 133 i8 48 | Sept. 50 29,0614 4,619,813 . 625,01 15 |1114) 500 112 
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* Includes maintenance of permanent way and propo кз of profits paid to the tramway companies for term of une xpired lease. а Train 
h Half-year's figures. c Include rali and tram. d Total pte. e Electric traction only. f Including one section of horse easton 


NOTES. 

Institution of Electrical Engineers.—We аге 
informed that Mr. Swinburne’s inaugural address, post- 
poned on aecount of his illness from the 15th inst., will 
be delivered at an extra meeting to be held at the 
Institution of Civil Engineers at 8 o’clock on Thursday, 
Dec. 4. ! | 

The Pacific Cable.—On Monday, Dec. 8, the Pacific 
cable will be opened for public traffic. As forecasted in 
our last issue, messages from any part of the United 
Kingdom to Australia, New Zealand, Norfolk Island, and 
Fiji will be charged at the rate of 3s.a word. For trans- 


mission by this route telegrams may be handed in at the 


offices of any of the Atlantic cable companies, or at any 
postal telegraph office in the kingdom 

Prof. J. J. Thomson.—We are pleased to hear that 
the. Yale Corporation, in the United States, have retained 
Prof. J. J. Thomson to give a course of lectures there, 
this being the first appointment to the Silliman lecture- 
ship on an endowment left to Yale by the late Benjamin 
Silliman. It should be stated that this engagement will in 
no way interfere with Prof. Thomson’s home duties 
as professor of experimental physics at Cambridge 
University. 

Cablegram Facilities.—By the introduction of what 
is called a “social code” the Associated Eastern Telegraph 
Companies are offering further facilities to the occasional 
sender of social or domestic cablegrams, as distinguished 
from commercial messages. Copies of this code will be 
placed in each of the offices of the company in towns at 
home and abroad, and the officials have received instruc- 
tions to afford the senders and receivers assistance in 
coding and decoding their cablegrams. 

The American Institute.—The first local section of 
the American Institute of Electrical Engineers has just been 
formed at Pittsburg. This is probably an indirect result 
of the president’s outspoken address to the members at the 
inauguration of the new session a few weeks back, when the 
position of the American Institute was unfavourably com- 
pared with that of our own Institution. It is to be expected 
that the example of Pittsburg will be followed by other 
large towns in the States, so that before long there will be 
a number of local organisations started, as in this country. 


American Institute Proceedings.—The August 
and September issue of the Transactions of the American 
Institute of Electrical Engineers has reached us. Opening 
with a paper by Mr. C. O. Mailloux, entitled ** Notes on the 
Plotting of Speed-Time Curves," it gives a good account 
of the proceedings at the nineteenth annual convention at 
Great Barrington in June last, including the discussions on 
several of the papers read at that time and also several 
communications on matters raised in these papers. Mr. 
B. G. Lamme’s instructive paper, entitled “ Washington, 
Baltimore, and Annapolis Single-Phase Railway,” is also 
reproduced in this issue. 

Royal Meteorological Society.—The first meeting 
of this society for the present session was held on the 
19th inst. at the Institution of Civil Engineers, Mr. W. Н. 
Dines, M.A., president in the chair. Mr. F. Campbell 
Bayard read a paper on “ English Climatology, 1881-1900," 
which was a discussion of the climatological data from the 
40 stations of the Royal Meteorological Society, which 
have been continuous for the whole of the 20 years. A 
paper by Mr. C. V. Bellamy, M.LC.E., on “The Rainfall 
of Dominica” was also read. This was a continuation 
of a former paper on the subject, and dealt with all the 
available rainfall data for the island of Dominica. 


on the boats or from an overhead line. 
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Books Received.— We have to acknowledge the receipt 
of a copy of the subject-matter index of Mining, Mechanical 
and Metallurgical Literature " for the year 1900, which is 
published by the North of England Institute of Mining 
and Mechanical Engineers, Newcastle-upon-Tyne. From 
Messrs. H. Alabaster, Gatehouse, and Co. we have received 
“Telegraph Switching Systems” by Mr. T. F. Purves, 
technical officer in the engineer-in-chief's department of 
the General Post Office. We have further to acknowledge 
a copy of a new monthly illustrated magazine under the title 
of “The World's Work." This new publication, which deals 
both with the national and social questions of the day, is 
edited by Mr. Henry Norman, M.P., and published by Wm. 
Heinemann at Bedford-street, W.C. Volume 5, Part IL, 
of Science Abstracts is also to hand this week. 


Electric Tug Boats.—A German company is reported 
to be running a number of electric tug boats for touring 
purposes regularly between Zehrdeuick and Berlin. The 
dimensions of the boats are from 46ft. to 49ft. long and 
10ft. wide, and they have a draught of 5:4ft. We under- 
stand that these boats are also used for towing barges 
up and down the canal, their displacement being con- 
siderably less than that of steam tugs of equivalent 
drawing power, and they are, therefore, peculiarly suited 
to towing purposes in shallow and winding canals. We 
regret that no information is given as to how the elec- 
trical energy is obtained — whether from accumulators 
Electric haulage 
on canals on the Continent and in America is usually 
accomplished by tractors running along the banks and 
receiving current from overhead trolley wires. 


John Fritz Medal.—On the celebration of the eightieth 
birthday, last August, of Mr. John Fritz, who is popularly 
known іп the States as the “ Father of Mechanical Engi- 
neering,” his professional associates and friends founded 
an award, which is to be called the John Fritz medal, to 
perpetuate his achievements in industrial progress. The 
conditions of this award have now been decided on. The 
medal is to be awarded annually for notable scientific or 
industrial achievement, and there is to be no restriction 
on account either of nationality or sex. The medal will 
be of gold, and the recipient will also receive an engraved 
certificate, which shall recite the origin of the medal and 
the special achievement for which the award is made. A 
Board of 16 members appointed from the membership of 
four national societies of America, including the American 
Institute of Electrical Engineers, will make the award 
each year. 


Electricity in the Growth of Man.—Prof. Herman, 
of the University of Michigan, is reported from New York 
to have made the discovery that growth can be artificially 
given to the human body by properly directed electric 
currents. From the information before us the professor 
requires 15 years in which to transform a child into a full- 
grown person. Having exhausted his experiments on 
animals he has treated three young men—two of them 
healthy and the other a paralytic—who volunteered to act 
as subjects. It is said that they all added to their stature, 
and the paralytic felt an absence of his usual pain while he 
was under the influence of the electric currents. Prof. 
Herman himself believes that growth thus obtained is not 
conducive to health, but he asserts that electricity applied 
by his method will cure rheumatism, gout, and other 
diseases of that nature. We doubt the statement above. 
Prof. Herman uses a large solenoid, into which he places 
his victims, and claims that the magnetic stresses set up 
induces growth. There have been many unsuccessful 
attempts in the same direction by magnetic belt experts. 
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St. Petersburg Tramways.—With respect to the 
advertisements issued on behalf of the Municipality 
of St. Petersburg—which were opened in the middle of 
August, and did not close until the beginning of the 
present month—for offers for taking over the complete 
tramway system of that city and converting it to electric 
traction, we learn that there was not a single offer 
received in reply. On the date at which tenders were 
to have been opened it was found that there was no 
proposal to lay before the Municipality, and it is presumed 
that the only alternative will be for the trams to be con- 
verted under municipal control. We hardly think that 
it is due to want of initiative among electrical firms and 
financiers that there were no offers for taking over and 
working the St. Petersburg trams, but rather to the 
uncertainty as to the real value of the concessions which 
would be granted. It will be remembered that in electric 
lighting affairs a comparatively large number of rival 
concessions have been granted, which only gave the owners 
the right to obtain what connections they could in spite 
of strenuous opposition. It is a great pity that there is 
not a larger representation of the commercial classes in the 
Government of Russia. 


Attractive Force and Magnetic Induction.—In 
the Physical Review for October Mr. G. E Poucher has 
an article on the above subject, in which he describes 
some experiments in order to see how far the formula 


A= as as given in Mr. Kapp’s book on Dynamos, Alter- 
nators, and Transformers is correct. In this formula, 
А =the attractive force in dynes, В = the magnetic induc- 
tion in C.G.S. lines per square centimetre, and S = the 
area of the end of the bar in square centimetres. The 
author in his experiments, however, uses a ball of iron 
opposite to the magnetic pole on which the experiments 
are being conducted, and his conclusions are that the 
attractive force, as expressed as a function of the induction 
in Kapp’s formula, does not hold for objects at a distance 
from the magnet. This conclusion was exactly what one 
would expect, as the formula was meant to express the 
pull between the pole of an electric magnet and a keeper 
practically in contact with it. In that case all the lines of 
force pass from the magnet into the keepor, whereas in 
Mr. Poucher’s experiment it is an open question how many 
of the lines of force emanating from the magnetic pole 
would pass through a sphere of iron suspended at some 
distance above it. 


Electrolytic Phenomena.—The current number of 
the Journal of the Chemical Society has a short abstract 
of a paper by Messrs. W. Nernst and E. H. Riesenfeld 
on the electrolytic phenomena at the surface of separation 
of two solvents. It scems that when a current passes 
through a U-tube containing a solution at the bottom 
and another solvent on both sides, electrolytic phenomena 
take place on account of the migration of the dissolved 
substance. ‘The deduction is made that the electrolyte 
diffuses into the two solvents according to the distribution 
ratio and the ratio of the square root of the diffusion 
coefficients. The quantity of electrolyte which remains 
at the surface of separation depends only on the current 
passed through and on the difference of the transport 
numbers of the electrolyte in the two solvents. This has 
been experimentally proved with potassium triiodide in 
water and water saturated with phenol. It has also been 
proved by experiments with potassium dichromate, ferric 
thiocyanate, and o-nitrophenol. With the latter, there is 
ап increase of concentration at the anode and a decrease 
at the cathode, the change being easily recognised by the 


colour. With potassium tri-iodide, the increase of еоп- 
centration takes place at the cathodes. The method can 
be used to determine the transport number in one solvent 
if that in the other is known. 


Central-Station Hceating.—In a paper presented to 
a recent meeting of the National Electric Light Association 
of America Mr. P. H. Korst enumerates some of the advan- 
tages of utilising the exhaust steam in a central station to 
heat water, and supplying this hot water to dwellings 
through a system of pipes. In the case instanced by the 
author it was found possible while using the exhaust steam 
for this purpose to do so without putting back pressure on 
the engines, and even to run the engines condensing. With 
exhaust-steam heat the author states a temperature of 
212deg. or more is obtained whenever there is steam on, and 
for fully three-quarters of the heating season this is more than 
is needed. Again, both heat and water are lost when con- 
densing water is turned into the sewers. With hot-water dis- 
tribution the temperature of the water can be varied to suit 
the outside temperature, and the condensed exhaust steam 
in the heater can be returned to the boilers after trapping 
out the oil even if the engines are run non-condensing. Fuel 
economisers can be used to impart waste heat to the water, 
and live steam-heaters are generally used to add extra heat 
in very severe weather, and also at times when sufficient 
exhaust steam cannot be obtained. Among the advantages 
of a hot-water system, the author mentions that proper 
insulation of mains and service pipes is a simpler pro- 
position with hot water than with steam on account of the 
lower temperature, which permits the use of efficient mate- 
rial, that would deteriorate under the higher temperature 
of steam heating. 


Radiations from Radio-Active Substances.—A 
paper by Mr. E. Rutherford and Miss H. T. Brooks is 
abstracted in the current number of the Journal of the 
Chemical Society, in which a comparison is made of the 
radiations from radio-active substances. The authors 
state that the more penetrating B- radiation from uranium 
is deflected by a magnet, the deflection being of about 
the same order as for radium rays. The a-radiation is 
not affected by a magnetic field. The coefficient of 
absorption of -rays by various metals has been deter. 
mined, and it is found that the law of the absorption of 
eathode rays depending only on the density is not true 
for all substances. 'The most penetrating rays are the 
excited radiations due to thorium and radium, then follow 
in order the rays from thorium, radium, polonium, and 
uranium. In seeking for a connection between absorption 
and density, it has been found that when aluminium and 
air are compared, the absorption is proportional to the 
density. The result for the non-deviable rays is opposite 
to that for the deviable B-uranium rays. The emanating 
power of radium is inereased more than 10,000 times by 
heating to dull redness. From the rate of leakage from 
excited radio-activity, it is deduced that the speed of 
formation of ions by this is greater than by the direct 
radiation. The penetrating power of radium-excited 
radiation is independent of the substance in which it is 
produced. The decay of excited radio-activity has been 
found to be a function of the time of exposure. 


Dublin Local Section.—In the opening remarks of 
his inaugural address to the Dublin Local Section on the 
21st inst., Mr. А. E. Porte, the chairman, referred to two 
matters of general interest to the electrical profession. 
In the first place, he stated that Mr. J. W. Towle, electrical 
superintendent to the Dublin United Tramways Company, 
has been appointed to the leading position in connection 
with the electrification of the London underground rail- 
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ways, and he will be responsible for the erection of 
the giant power station at Chelsea, which will have a 
eapacity of 50,000 h.p. 'The second announcement was 
to the effect that Mr. F. Gill wasleaving Dublin to take up 
the position of chief engineer to the National Telephone 
Company, in London. Both these gentlemen have in 
the past been prominent members of the Dublin Local 
Section, and Mr. Towle had, in fact, been chosen chairman 
of the section for the present year. Mr. Gill has acted 
as hon. secretary to the section for a considerable time, 
and at the opening meeting last Friday the members of 
the section presented him with a handsome piece of silver 
plate in recognition of his valuable services in that capacity, 
and in token of the sincere regard of his professional 
brethren in Dublin. The chairman’s address was confined 
vo а review of the progress which has recently been made 
in electrieal work of all kinds, and a consideration of the 
directions in which engineers might reasonably expect 
advances to be made in the near future. We hope to 
reproduce the address in full in an early issue. 


Electric versus Gas Lighting.—The economy of 
electric lighting over gas lighting has once more been 
proved in the case of the new central Board school at 
Morecambe. When it became necessary to consider the 
question of the artificial lighting of this building, tenders 
were got in from the Corporation departments for both 
illuminante. The gas manager estimated that the cost of 
gas lighting would work out at 19s. per hour, while the 
electrical engineer calculated that an outlay of 78. 6d. per 
hour would illuminate the. whole building if the electric 
.ight were adopted. It is not surprising, therefore, that 
the School Board decided to instal the electric light, and 
Mr. Richard Pape, the borough electrical engineer of 
Morecambe, was appointed consulting engineer for the 
work, to whose plans and specifications an installation of 
about 300 lights has been successfully carried out. A test 
of the consumption has since been made, when it was 
found that the cost per hour was even less than was esti- 
mated by Mr. Pape, and that it did not amount to more 
than 6s. 5d. This result is naturally very gratifying to 
the Morecambe School Board, who, although in favour of 
the electric light, were at first afraid that the estimate of 
78. 6d. would either be much exceeded or the installation 
prove insufficient. Happily, these forebodings have not 
been realised, nor, in the light of previous experience, was 
it to be feared they would be. It may be mentioned that 
the installation ineludes four one-ampere Nernst lamps, and 
that steel conduit has been used throughout. 


A 25,000-Volt Direct-Current Dynamo.—In order 
to test the insulation of the complete system for the 
transmission of energy by continuous current from 
St. Maurice to Lausanne, an interesting dynamo has 
been constructed, of which the following particulars 
are available. The transmission scheme in question 
is being carried out on the Thury system, and 
we believe that that firm is responsible for the 
design of the small dynamo used to test the insulation. 
In it the armature is fixed and the field magnet revolves, 
contrary to the usual practice. The field magnet has two 
poles, and the excitation for these is led to the windings 
by means of two independently insulated rings. The fixed 
armature is wound with 48 coils, each of 500 turne each, 
and has a total internal resistance of 700 ohms. It is in 
the commutator that the greatest novelty isfound. In this 
machine, when working at 25,000 volts, there is often 750 
volts between adjacent segments at the point of com- 
mutation. Mica insulation between the segments would 
be quite useless at this pressure, and the designer has 
accordingly used air insulation instead. The revolving 


brush is also ventilated by means of a current of air supplied 
from a small fan on the shaft: The blast is thus increased 
in pressure with an increase in speed of the machine, with 
the result that destruetive sparking is entirely prevented. 
In order to facilitate commutation, a series of condensers 
is also shunted across the successive segments and the com- 
mutator at the commutating point. This machine was 
able to give an ampere at a pressure of 25,000 volts, and 
the insulation of the system was sufficiently high for it to 
prove that no fault existed. 

Goods Traffic at Huddersfield.—The committee of 
the Huddersfield Corporation which has the management 
of the electric tramways, has recently entered into an 
agreement for seven years to carry to the works of a firm 
at Lindley all the coal they will require. The coal will be 
taken over a distance of 2} miles, including a short length 
of tramway, which has to be constructed, intothe works of the 
firm, This departure by the Huddersfield committee, acting 
on the advice of their tramway engineer, Mr. H. N. Thomas, 
is one which is likely to be followed by other corporations in 
the near future. We understand that a special motor-driven 
truck is to be constructed for the work in question, which 
will be able to carry about seven tons of coal. The truck 
will have hoppers, and will discharge at the sides, and, if 
possible, the design will be such that it will be self- 
trimming. It will be mounted on a four-wheel truck 
equipped with two motors, the wheel base being 6ft. A 
platform at either end will be provided for the driver, and 


a controller will allow of the car being driven from either 
end. In view of the heavy grades in the Huddersfield 


district, hand, slipper, and electric brakes are to be pro- 
vided. We should not be surprised to hear that when 
this truck has been proved to be successful, the Corpora- 
tion will undertake the delivery of coal with it to outlying 
residents on the moors around Huddersfield. The interest- 
ing feature of the present contract is the provision of the 
branch line into the manufacturer's works, which will 
enable the terms of the agreement to be carried out without 
interfering with the time schedules of the ordinary cars, as 
all the loading and unloading will be done off the main 
line of the Corporation tramways. 


Personal.—It is officially announced that Mr. Francis 
Wm. Webb has resigned the position of chief mechanical 
engineer of the London and North-Western Railway, to 
which he was appointed in 1871 in succession to the late 
Mr. Ramsbottom. Mr. Webb’s connection with the 
Crewe railway works dates from over half a century 
ago, and it is computed that in the last 20 years 
he has built over 4,000 locomotives. He entered the 
Crewe works as the pupil of the then locomotive super- 
intendent, and was appointed chief draughtsman in 1859, 
eight years later. In 1861 he was promoted to works 
manager, and subsequently attained to the high office from 
which his retirement is now announced. Asa builder of 
locomotives Mr. Webb stands out prominently in the 
railway world, where his name is more particularly 
associated with the construction of engines of the coupled 
compound class. He has designed and carried into effect 
numberless improvements in steam locomotives. It was 
Mr. Webb who introduced steel locomotive boilers at 
Crewe in 1872, and it is to his credit that not a single 
case of rupture occurred among 4,000 boilers of this type. 
He also invented electric tube cutters; he was largely 
responsible for the introduction of the method of making 
in cast steel articles which were too expensive to forge, 
and he designed the interlocking of signals in 1874. In 
the same department at Crewe, where this latter work is 
carried out, is manufactured the Webb-Thompson electric 
staff apparatus for single-line working. Also, in conjuns: 
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_tion with Mr. Thompson, Mr. Webb patented the complete 
electrical system of signals used in all the Crewe boxes. 
With this system all the signals and points at this impor- 
tant junction are worked electrically. 


Earth Return Currents.—A committee appointed 
by the German Association of Gas and Water Engineers 
recently reported the result of their year’s labour towards 
the protection of gas and water pipes from earth currents 
from electric tramways. The committee have been in 
conclave with a committee of electrical engineers without 
coming to any definite conclusion. From the report, 
which is before us, we gather that the real cause of the 
difficulty is that there are no reliable facts or data as 
to obstruction caused by such stray currents. In conse- 
quence of thia the electrical engineers in Germany naturally 
opposed the requirements of the gas and water engineers as 
to extremely low limits for the variation of the voltage in 
the return circuit of the tramways. Referenee is made in 
the report to damage done in Hamburg and other large 
towns in Germany, and in England, but the evidence from 
this country is not known to us. As was recently stated 
by the electrical expert of the Board of Trade, there is no 
evidence available to prove that the Board of Trade limit 
of seven volts in the return circuit is not sufficient to protect 
metal pipes in the ground. The great difficulty of the 
matter is the differentiation between the ordinary corrosion 
which takes place in iron pipes buried in the soil, and that 
corrosion which is due to electric currents entering and 
leaving the same. As was pointed out recently in this 
journal, gas engineers are too apt to conclude that the 
ordinary corrosion is caused by electrical means, and others 
again look upon anarcing between electric mains and gas-pipes 
as being due to stray currents from tramways. Every- 
thing is to be gained from an accurate record of the facts. 
All such accidents as occurred at Bradford, where electric 
lighting mains were the cause of trouble, which was 
immediately localised by the damage done, should be 
eliminated from consideration. | 

Water-Power Development in the States.—A 
water-power plant of the capacity of 352,000 kw. is under 
construction at Sault Ste. Marie, Michigan, and is attracting 
considerable attention in the States on account of its size. 
Indeed, it is exceeded in magnitude only by the Niagara 
Falls power plant. The most remarkable feature about 
this new installation is that it is made up of no less than 
80 small generating units, of 400 kw. each, and the length 
of the station is something over a quarter of a mile. It 
seems that the difficulty of getting large turbine units to 
operate on as low a head as 20ft. was the principal cause 
of installing such small.generating units, and in this 
particular the generating station at the Soo — as Sault 
Ste. Marie is commonly termed —is quite unique when 
compared with other large water-power plants in America. 
From an editorial comment in the Electriral World we 
gather that the small units employed at the “боо” 
have led to considerable difficulty in the designing 
of a comprehensive scheme of switchboard eontrol. 
If the ordinary practice were followed, supervision of the 
entire board by one man would have been impossible, 
besides involving an enormous amount of copper in the 
power-house for generator leads and 'bus bars. The 
problem has been solved by the use of edgewise instru- 
ments and very narrow switchboard panels with elec- 
trically-operated switches, so that no main circuits are 
taken to the switchboard. It may be noted that the use 
of these edgewise instruments has resulted in a very neat 
scheme for enabling the attendant to see at a glance the 
relative load and the relative field current on all the gene- 
rators operated. Also it is proposed to use circuit-breaking 


~ 


a MÀ —— MÀ — M  ——— 


switches operated by solenoids, the switches being held 
closed as long as current flows in the solenoids. The 
Sault Ste. Marie scheme does not contemplate the trans- 
mission of energy to long distances. Most of the current 
generated will be used in the neighbourhood of the station, 
principally for the operation of electric furnaces and in 
electro-chemical work. 

Trein-Lighting by Electricity.— There have been 
many attempts to devise an ideal system of train-lighting 
by electricity, but an altogether novel method for attaining 
fhis objeet is proposed by Mr. G. D. Wilson, of Chicago. 
As in other methods, the motion of the train is used to 
generate the electricity, but in a different way. Instead 
of using the power from the car axle, it is furnished 
by a rotary fan attached to the front end of the loco- 
motive. As shown in the illustration accompanying 
a description of the apparatus in the Railway and 
Engineering Review of Chicago, the fan is located close 
to the boiler head, and presents а moving and cutting 
surface to the air. The fan, cutting through the air, 
revolves swiftly, and, it is said, does not add to the 
resistance of the car nor retard the speed of the train. 
The ordinary pressure of the train moves it sufficiently to 
generate the electrical energy required to light the carriages. 
The dynamo is located either on or under the pilot, and is 
direct-connected to the fan by a special device. A storage 
battery is placed on the tender or underneath each car, and 
is equipped automatically with cut-outs so as to properly 
govern the flow of current from dynamo to battery. We 
gather that the system has been subjected to tests on а 
train running 45 miles an hour, resulting in the develop- 
ment of 4:5 kw. at the dynamo constantly. This was 
found to be sufficient to charge the storage battery 
зо as to illuminate а train of five coaches seven 
hours per night, and leave the battery with nearly 
its maximum charge. This application of an air-driven 
dynamo for train-lighting is interesting, but we hardly 
think it is so practical as other systems which have been 
developed for driving the dynamos from the axles of the 
ears. In the first place, the speed of the fan will vary 
not only with the speed of the train, but as the differ- 
ence between the speed of the train and the wind velocity 
resolved in the opposite direction to that in which the train 
is moving. For instance, if the train has a 30-mile gale 
behind it, presumably there would be hardly any movement 
of the air-propeller driving the dynamo. The same gale in 
the opposite direction would cause unduly high speeds. 

Electromotive Behaviour of Chloric Acids.— 
Mr. E. Müller has shown that when a solution of a 
chloride is electrolysed with gradually increasing applied 
E.M.F. (the anode being a point of smooth platinum and 
the cathode а hydrogen electrode), there are two changes 
of direction (at 1:5 and 1:9 volts) in the curve representing 
the current passing. The second change at (1:9 volts) is 
not observed when the anode is platinised, and it is not 
во well marked when the electrolyte is acid as when it is 
alkaline. In a more recent paper, shortly abstracted in 
the current number of the Journal of the Chemieal Society, 
Mr. Müller describes some experiments in which measure- 
ments were made of the E.M.F. of cells consisting of a 
hydrogen electrode and of a smooth platinum electrode 
immersed in an acid or alkaline solution of hypochlorous 
acid, or of chloric acid. The results show that chloric 
acid gives à very much lower E.M.F. than hypochlorous 
acid of similar concentration, A solution of hypochlorous 
acid of about normal strength gives an E.M.F. about 0'1 
volt higher than a saturated solution of chlorine. The 
author considers that these observations аге best 
explained as follows. The change occurring at the anode is 
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Cl OH'-HCIO + 2F. In presence of а platinised 
electrode, the hypochlorous acid is very rapidly decom- 
posed, so that its concentration can never rise much 
above the value corresponding with the equilibrium 
Cl,+H,O 2 НОО + НСІ. The decomposition point 
observed at 1:5 volts corresponds with the establishment 
of this equilibrium. With a smooth platinum anode, the 
catalytic decomposition of hypochlorous acid is very 
much slower, and its concentration may therefore become 
considerably greater than that given by the equilibrium. 
The higher decomposition point would thus be due to 
the formation of a concentrated solution of hypochlorous 
acid at the anode. That a solution of hypochlorous acid 
does not give so high an E.M.F. may be due to the fact 
that the concentration in contact with the electrode is 
diminished by catalytic decomposition and electrolytic 
reduction to a lower value than it would have if the 
hypochlorous acid were being formed at the electrode. 


The Valtellina Three-Phase Railway.— Although 
many interesting particulars of the construction of this 
ralway came to light in the arbitration proceedings 
between the London underground railway companies last 
year, а complete description of the line was not then 
forthcoming. Now that the railway has been working 
electrically for some six or seven weeks, an article in the 
Electrical World describing some features of the three-phase 
line is most opportune. It is contributed by Mr. Cesare 
Pio, and we gather from his remarks that so far no hitch 
of any kind has occurred in the running of tho passenger 
services or the freight trains. With regard to the 
anticipated danger to human life of working the line with 
a 3,000-volt pressure on the trolley wires, it is satisfactory 
to read that only one accident, rebulting in the burning of 
the left arm of a motorman, happened in the whole year of 
experiments and tests. The electrical energy is generated 
by water power at 21,000 volts, and is reduced to 
3,000 volts for the working line at transformer stations 
located along the side of the railway. The poles 
supporting the trolley wires are of wood, which in 
five years’ time will require to be replaced by iron 
or steel poles. The suspension of the trolley wire is 
made without soldering, and it may be noted that there is 
not much complication of wires. Two peculiar features of 
the line are the double insulation and the elastic suspension 
of the trolley wires. The primary line is also carried on 
the trolley poles, and where this crosses the trolley wires 
a special arrangement, has been devised to avoid accidents. 
It will be recalled that this device was explained at the 
arbitration above referred to, being such that in case of а 
communication between a primary and secondary circuit 
the fuses blow in the secondary sub-station. Lately, there 
has been added to the trolley arch a little dash-pot, so that 
in lifting up and lowering down with compressed air incon- 
veniences due to'the kinetic force are avoided. A cooling 
device has also been added to the water resistances of the 
controlling apparatus. The collecting device of tke trolley 
used on the Valtellina line is worthy of special study. It 
consists of two cylindrical rollers terminating in two little 
conical surfaces, designed to work smoothly at the switch- 
ing points. The rollers are of phosphor-bronze, and are 
fitted with ball bearings. It is important to note that these 
bearings do not carry current at ali. The current is con- 
veyed by means of small carbon contacts. "The two rollers 
are insulated from each other with wood.  Locomotives 
are used for freight traffic, and these have a tractive effort 
of 10,0001Ь. and run at the speed of 18 miles an hour. 
The multiple-unit system is employed in the passenger 
Services, the motorcars running at two different speeds, 


18 and 36 miles per hour. The cars are lighted by. eleo- 
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tricity, and heated and ventilated with current at 120 volts, 
derived from a small step-down transformer installed on 
the car. At present the Ganz Company is lighting all the 
stations along the line by utilising primary current from 
the Marbegro power station after lowering its voltage with 
convenient transformers. : 


The Nernst Lamp.—4At a time when electrical 
engineers are able to experiment for themselves on the 
life and light-giving properties of the Nernst lamp, any 
technical information on the subject is of exceptional 
interest. Unfortunately, this technical information on 
the Continent and in England is in exceedingly few hands 
and, in consequence, is not allowed to appear in the 
technical Press. The Electrical Review of New York 
has been fortunate in obtaining an interesting history 
of the development of the Nernst lamp in the United 
States «under the guidance of Mr. Westinghouse, who 
secured the patent rights for America. The lamp has 
been developed in that country by Mr. A. J. Wurts, who 
had to assiat him Mr. H. N. Potter and Mr. M. W. Hanks. 
The article before us is not signed. The first interesting 
detail is that connected with the mounting of the glower 
on the platinum terminal.- In order that this may bo 
done securely, a small globule of platinum is fused into 
the end of the glower by means of an arc. When the 
globule has been placed on the end of the glower, it is 
inserted again into the arc, and the difference in the 
surface tension of the two materials results in the globule 
of platinum formed being slowly drawn into the larger 
ball of molten glower material The glower is then 
removed from the are and a platinum wire inserted into 
the globule whilst still in the molten state. On cooling, 
the oxide mixture shrinks round the platinum and gives 
ап exceedingly. good joint. The experiments as to the 
behaviour of the glower in а vacuum are given in detail, 
and amongst the facts noted is that with a direct current 
in а vacuum the surface of the glower becomes black, and 
oxygen is set free. It was also found that when in a 
vacuum а tree of metal was formed in the centre of the 
glower, which confirms the idea that the action of the 
current is as that of an electrolyte. The use of a pure 
iron wire resistance in series with the glower in order to 
prevent an excess of current through the same if the 
voltage should rise is described as being an invention 
of Mr. Potter, who found that if this wire were enclosed 
in a globe with inert.gas it prevented the Edison effect 
taking place, and also prevented rusting of the iron. 
The type of heater used in the American type of lamps 
to bring the glower up to the temperature at which it 
conducts, consists of two tubes of porcelain wound with 
fine platinum wire and then covered with a non-conducting 
paste. With this, trouble was found at first through a 
leakage of the current through the heated porcelain tube, 
and а new mixture of porcelain had to be found which 
did not become a conductor under the temperature used. 
Another fault was the unequal expansion of platinum 
and porcelain, which caused abrasion between the two, 
which wore tho platinum wire away. This trouble has 
been overcome by making the tubes of soft porcelain. 
The automatie arrangements for cutting out the heating 
coils when the current through the glower has been 
established are described, and the article concludes that 
while there are many small details in the construction of 
tho Nernst lamp which still require attention, the lamp 
is being steadily improved and simplified. This conclusion 
wil, we think, be endorsed by English engineers, but 
{һеге are some of these who are inclined to visit on the 
Nernst lamp the faults arising from the imperfect voltage 
regulation of their own supply systems, . 
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CLECKHEATON ELECTRICITY WORKS. 


On Friday last, Nov. 21, the electricity works at Cleck- 
heaton were formally opened by the chairman of the 
Council, Mr: Francis Birkett. The three engines which at 
present form the generating plant in the station wero 
started by three different gentlemen, who have all taken a 
prominent interest in the carrying out of the work. These 
three were Councillors Thornton, Wadsworth, and Roberts. 
In spite of the fact that the opening ceremony was hurriedly 
arranged, all the details being organised within a week, it 


ELEVATION, 


application made by the Cleckheaton Council for their 
order. In spite of this, they succeeded in their efforts, 
and also obtained from the British Electric Traction 
Company an agreement by which the whole of the eleo- 
trical energy required for the line within their area 
will be supplied from the present station. It is also 
now arranged that the other sections of the same railway 
in the Liversedge and Gomersal districts will be supplied 
from the works. This agreement between the Cleck- 
heaton Urban District Council and the traction com- 
pany provides for a minimum supply of electrical energy 


Етв. 1.—Ptan of the Cleckheaton Electricity Works. 


was а most successful function, and over 50 gentlemen were 
entertained afterwards to dinner in commemoration of the 
event. Owing to the short notice, however, several of the 
contractors were unable to be present, and we ourselves 
found the notice too short to be able to accept the kind 
invitation to attend. Cleckheaton has a population of 12,500, 
and is about equally distant from Leeds and Bradford. 
The Cleckheaton area lies along the Spen Valley, through 
which the British Electric Traction Company are about to 
run а 3 of light railway. In the earlier days, w hen 
the undertaking was first considered, it was a question as 
to whether this company or the Bradford Corporation 
would obtain the powers to construct the railway, and 
there was in consequence considerable opposition to the 
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words, the company has to pay at least $2,500 per annum 
to the Council. The next 100,000 units are to be charged 


at l'4d., and all energy above this at 1:51. per unit. 
These prices are, in our opinion, quite fair to all concerned. 
They will enable the standing charges of the present 
station to be met, and, on the other hand, the Council are 
not making an undue profit out of the tramway company, 
as has been done in other places. In fact, the agreement 
allows Cleckheaton to have its municipal electric lighting 
undertaking praetically without risk of it being & burden 
on the rates. The town itself is an enterprising one, as it 
has secured under its municipal control the gas and water | 
suppl, public baths, and markets. For the present 

work they have consulted the firm of Messrs. Baker and 
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Appleby, for whom Mr. C. A. Baker has had entire | The thickness of the plates is fin., and the boilers, in order 
control both in the design and the carrying out of the | to meet Mr. C. A. Baker's specification, have to be suitable 
engineering equipment of the works and mains. The design | for a working pressure of 180lb. per square inch. The 
of the station buildings and the erection of the same has | normal working pressure at the station will be 160lb., but 
been the charge of Mr. Clifton Lund, the surveyor of the | the insurance companies frequently require the working 
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FIG, 2. -—Cross-Section of the Works, taken through the Coal-Fired Boilers. 


Urban District Council. It will be seen from the drawings | pressure to be reduced as the boilers age. This reduction 
(Figs. 1 and 2) that these buildings are essentially useful is thus provided for in the present case by having an 
ones. Money has not been wasted in giving extravagant | ample margin in.the first instance. It is hoped to get a 
frontages, but, on the other hand, the buildings have been | very considerable proportion of the steam required from 
designed to afford ample accommodation for the plant | the Mns of the refuse in the destructor furnaces, but at 
likely to be needed in the near future. The first two | times of full load it may be necessary to add a quantity 


Fris, S AND 4. — Ріап and Section of the Meldrum Refuse-Destroying Furnaces aud Horsfield Boilers. 


boilers which have been erected have been equipped with : of small coal to the fires It will be seen from the plans 
furnaces for burning the ashbin refuse of the district. that the next two boilers to be erected will be of the 
These furnaces are of the Meldrum type, and they are | ordinary coal-fed type. The placing of the orders for these 
equipped with the usual forced-draught apparatus. The | and also for the fourth generating set for the engine-room 
boilers, manufactured by Mr. J. J. Horsfield, of Dewsbury, | is now under consideration. 

are of the Lancashire type, 26ft. long and 7ft in diameter. | The steam-pipes are not shown on the drawing, and they 
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are exceptional in arrangement. They consist of two totally 
distinct systems for connecting up the engines to the boilers. 
The connections in each case start from Y pieces on the 
boilers,and end at Y pieces on the engines. In the first system 
of pipes, which will bein use under normal conditions, a con- 
siderable number of valves have been introduced in order 
that the length of pipe under steam at any time may be 
kept down to the lowest possible limit in order to save 
condensation losses. The auxiliary system of steam-pipes, 
on the other hand, has exceedingly few valves, except, of 
course, those on the junctions to the Y pieces. In many ways 
this duplicate system is to be preferred to the ring main 
so commonly found in electricity works, which is quite 
dependent for its advantages on the tightness on emergency 
of steam-valves which are very seldom shut. The fittings 
on the boilers are of the Hopkinson type. The valves in the 
steam-piping are of the Marchent make, and the whole of this 
part of the work was carried out by Messrs. Aiton and Co., of 
Willesden. The auxiliary plant, including a jet condenser 
by Alley and McLellan, two 1,000-gallon feed pumps, and 
а 4,000-gallon supply pump, are all electrically driven, in 
order that the great waste of steam usually found in direct- 
acting steam-pumps may be avoided. In the same way 
the scrapers of the Green's economiser, with its 192 tubes, 
are driven by a motor. The whole of the water for the 
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indicated in the accompanying diagram of connections 
(Fig. 5). Besides these dynamos there is à balancing andi 
boosting set supplied by the Phenix Dynamo Manufactur-. 
ing Company, of Bradford. These machines are of 7 kw. 
capacity. 

The switchboard, supplied by Messrs. Dorman and 
Smith, of Salford, is constructed of slate slabs mounted 
on an iron framing. The arrangement of the circuits is. 
somewhat different from that adopted in a good many of 
our ceutral stations, and hence the diagram of connections. 
(Fig. 5) will be of great interest to our readers. It will 
be seen that Mr. Baker has provided three distinct circuits. 
to which each of the dynamos can be connected by means 
of two three-way switches, one on each pole. These 
switches are not coupled together. In each dynamo circuit. 
there is also provided a maximum and a minimum 
automatic cut-out. The three main circuits above referred 
to are respectively for lighting, for charging accumulators, 
and fer supplying the tramway load. The shunt breaking 
switches are of the Still type, in which а resistance is. 
switched across. the terminals of the shunt before connec- 
tion from it to the 'bus bars is disconnected. The general 
arrangement of the switchboard is as follows : The middle 
panel contains the accumulator regulating switches and 
other switchgear connected with the accumulators, the 
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Fig, 5.— Diagram of Connections of the Cleckheaton Switchboard—only one Dyname and Feeder are included, 


works is taken from the Spen Beck, which is comparatively 
close to the works. The supply pump above referred to 
draws water through 500ft. of pipe from the stream, and 
delivers it into а tank, 30ft. by 14ft. by 5ft., placed over 
the economiser. 'The town mains are also led into the 
works to act as a stand-by water supply, but we understand 
that the extensions now in hand include a duplicate supply 
pump to take water from the Spen Beck. 

Coming now to the plant in the engine-room, this con- 
sists of three 150-kw. steam dynamos. The engines are of 
the Belliss and Morcom make, while the dynamos were 
supplied by Messrs. J. H. Holmes and Co., of Newcastle. 
They are of the Johnson-Lundell type with six poles each. 
These poles, as is usual in the case of the Johnson-Lundell 
dynamos, аге split up the centre, and the design of the 
pole-pieces provides for a commutating field which varies 
with the requirements of the load, so that the machines 
run sparklessly without any shifting of the brushes. Mr. 
Baker subjected these machines before delivery to the 
following onerous test: they were run for 10 hours at full 
load, and then for half an hour 50 per cent. overload was 
taken from them. 1% speaks well for the designer that 
they stood this without sparking and without the increase 
in temperature exceeding 70deg. Е. in any part of the 
machine. The dynamos are compound wound to give up 
to 550 volts. When used on lighting cireuits the compound 
winding will be used short-circuited ^t the machine, as is 


whole of the dynamo switehgear is on the left of this, and 
the feeder switehgear and circuit breakers on the right. 
The gear connected with positive and negative poles 
respectively are divided from each other hovieontall 
instead of vertically, as is frequently the case. 

The aecumulators now installed consist of 270 cells of 
the Electrical Power Storage make ; the output of these is 
50 amperes on а 10-hour сато rate, or 250 amperes 
for one hour. The plates are mounted in glass cells, with 
the usual stillages for supporting them. Since erection 
and charging, these accumulators have been tested by 
the consulting engineer and found to come well up to 
specification. The switchboard arrangements are such that 
the boosters can charge any section of the end cells that 
may require separate attention. 

The whole of the cables have been supplied and laid by 
the British Insulated Wire Company. "The electric lighting 
network is shown in Fig. 6, while the tramway system, 
with its feeding points, is shown in Fig. 7. "The feeders 
to the electric lighting network are of the triple-con- 
centric type. The two outer conductors have a section of 
0:25 square inch, and the middle conductor of 0:1 square 
inch. The distributing cables have a section of 0:0789 square 
inch for the outer conductors and 0:035 for the middle 
wire. These cables, which are of the paper insulated lead- 
covered type, are laid on the solid system throughout in 
wooden troughs filled in with bitumen compound, and 
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distribution. The tramway feeders as far as they lay in 


covered over with bricks. The cables, both before 
the Cleckheaton district were supplied by the Council, but 


delivery and after being laid and connected up in 
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Fic. 6. —Diagrammatic Map of the Electric Lighting Mains at Cleckheaton. The letters T.F. and Т.Р. refer to Tramway Feeders and Pillars respeetively. 


‘the streets, stood successfully a flashing test of 2,500 | the electrical energy is paid for on the reading of meters 
wolts alternating between any conductor and earth. Pilot | placed in the central station. The current for the Livers- 
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wires were laid under the coniraet to various parts of | edge section of the light railway is delivered to the 
the system, to facilitate the maintenance of an even voltage | British Electric Traction Company at the weighbridge 
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house in the Dewsbury-road, a point within the Cleck- 
heaton district. All tramway feeders outside this area are, 
of course, supplied by the company, which has two main 
routes, as indicated in Fig. 7. These are the Dewsbury and 
Batley line, which runs up Westgate and Spen-lane, and 
the Liversedge and Bradford-road line. The feeding points 
are indicated by the circular dots on the feeder routes. 

As regards the financial details, the Council have had 
the permission of the Local Government Board to raise 
two sums of £25,000 and £6,000 respectively for their 
electric lighting and refuse destructor plant. The last 
loan, sanctioned in June last, is to provide for the extensions 
in plant referred to above. Under the advice of their 
consulting engineer, the Council are charging to private 
consumers 5d. per unit for electrical energy used for 
lighting and 2d. per unit for that required for power 
purposes. The town hall, which previously had its own 
dynamo driven by a gas-engine, has been transferred to 
the mains, and a few auxiliary arc lights are being erected 
in the streets. At present, however, the tramway load 
will be the main business of the station until more private 
consumers have been connected. 

We have to thank Mr. C. A. Baker for the loan of work- 
ing drawings for the purpose of illustrating this article. 


MUNICIPAL TELEPHONY. 


TUNBRIDGE WELLS PROTEST MEETING. 


On the afternoon of the 20th inst., at the Cannon-street 
Hotel, а conference of those interested in the question of 
municipal telephones was held under the auspices of the 
Tunbridge Wells Protest Committee. The chair was 
occupied by Mr. Alderman Robinson, L.C.C., a resident 
in Tunbridge Wells, and representatives attended from 
different parts of the country—among others, from the 
Manchester, Hull, Halifax, Portsmouth, Eastbourne, and 
Brighton Corporations. 

The CHAIRMAN explained that, in view of the proceed- 
ings before the Postmaster-General and his reply to the 
deputation that day, it was thought well to call this con- 
ference to consider the situation. In his opinion they need 
not be greatly discouraged by the result of that deputa- 
tion. Mr. Chamberlain had shown a complete grasp of 
the subject, and while not considering it his duty to 
interfere in a purely local concern, made it clear that the 
Tunbridge Wells case had features which affected the whole 
country. 

Mr. Councillor PLUMMER, of Manchester, moved the 
following resolution: Having fully considered the 
subject of municipal telephones in the light of the facts 
laid before the Postmaster-General on behalf of the 
Tunbridge Wells Protest Committee, and his reply 
thereto, this meeting expresses its unabated confidence 
in the policy of establishing municipal telephones, it 
having becn clearly demonstrated that the advantages 
accruing to.the community from a system of telephones 
at once efficient and at a moderate cost, can best be 
obtained through the medium of the municipal corpora- 
tions.” In submitting this resolution Councillor Plummer 
contended that municipal enterprise could confer far 
greater benefits upon the community than could private 
enterprise. In the case of telephones the municipalities 
could give a service at a much cheaper rate than the 
National Telephone Company. This was clearly proved 
at Manchester, where the Corporation started the municipal 
service at a rate of £5 for unlimited user as against the 
company's charge of £10. He maintained that between 
the tariff at which it had been proved municipal telephones 
could be carried on and the old rate enforced by the 
National Telephone Company there was a great margin, 
upon which the corporations could work with a greater 
5 of success. With regard to Tunbridge Wells, 

e pointed out that if the sale to the company were 
ratified, it would be an unspeakable blow to the establish- 
ment of municipal telephone systems throughout tbe 
. country. 

Mr. Councillor  BRowN, chairman of the Hull 
Telephone Committee, seconded the resolution, contending 


that municipal trading in England had been proved to 
be a success. The municipalities could set up telephone 
exchanges now with the most modern and up-to-date 
apparatus at less cost than the company had done in the 
past, and in that they had a great advantage. He pointed 
out that if municipal telephony received its death-blow. at 
Tunbridge Wells to-day, all the large towns and cities of, 
say, 200,000 inhabitants and above must continue at the 
company’s charge of £10. If they were to have any - 
reduction in the rates, the municipalities must help them- 
selves. Не mentioned that at Hull they had got as far as 
obtaining the consent of the Corporation to ask for 
borrowing powers to set up a municipal exchange. 

Mr. Councillor SOLOMONS, of Swansea, remarked that 
his town was in the unique position of having secured the 
consent of the Local Government Board to a loan of 
£21,000 for a municipal system without the opposition 
either of the National Telephone Company or of the local 
ratepayers'association. This was a great national question, 
and one which affected the Post Office as well as the country 
at large. Indeed, he looked on the question as of so great 
importance that he thought Parliament should step in and 
over-ride any decision of the Postmaster-General which 
might be adverse to it. 

Mr. T. Loucu, M.P. for West Islington, observed that 
there had been a campaign conducted in, perhaps, the most 
influential newspaper in the country against municipal 
trading, and he believed that what had taken place at 
Tunbridge Wells was the direct outcome of that campaign. 
He described the situation at Tunbridge Wells as an 
attempt to set up Tammany against the municipalities— 
an attempt to suppress a public enterprise by a vulgar 
conspiracy, which had been batched for months in secrecy. 
He also referred to the fact that by the sale at Tunbridge 
Wells the company’s license in that area would be extended 
for nearly 15 years. 

Mr. A. NICHOLSON, of Tunbridge Wells, also supported 
the resolution. 

Mr. SNOWDEN WARD, speaking on behalf of one of the 
outlying districts of Tunbridge Wells, held that these 
districts were far better served by the Corporation than 
by the company. 

The resolution was then put to the meeting and carried 
by acclamation. 

Mr. WALKER CLARKE, of Halifax, moved that copies of 
the resolution be sent to the Prime Minister, the Post- 
master-General, the municipal corporations of England, 
and the Association of Municipal Corporations. He 
remarked that Halifax at the present time possessed parlia- 
mentary powers to establish a system of municipal tele- 
phones, and expressed himself as being entirely in favour 
of the municipalities undertaking such work. The only 
way to meet the National Telephone Company was by 
fighting them. 

Mr. Councillor DiTMAN, of Portsmouth, in seconding 
the motion, said that in face of the unscrupulous opposi- 
tion of the National Telephone Company his town was 
now in possession of a municipal system. Mr. Bennett 
had acted as consulting engineer to the Corporation in this 
matter, and he was glad to say that the work had been 
carried out at а cost well within the engineer's estimate. 

The resolution was carried unanimously, and the con- 
ference separated. 


DEPUTATION ТО THE POSTMASTER-GENERAL. 


On the 21st inst. a deputation representing the Town 
Council of Tunbridge Wells waited on the Postmaster- 
General at St. Martin's-le-Grand to ask his approval of the 
5 of sale of the municipal undertaking to the 

ational Telephone Company. The deputation was headed 
by the Mayor (Mr. Alderman Gilbert Finch), supported by 
Mr. Alderman Delves (deputy mayor), Mr. Alderman 
Stone, Mr. Alderwan Penn, Mr. Councillor Hicks, Mr. 
Councillor Wesley Smith, Mr. W. C. Cripps (the town 
clerk), Mr. J. W. Forster (tbe borough accountant), and 
Mr. G. S. Wallace (the manager of the telephone 
department). | 

The MAYOR, in laying the case for the Corporation before 
Mr. Austen Chamberlain, submitted that the agreement 
was опе which protected them from all possible loss. It 
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provided that the company should throughout the area | it was believed, were 


give & proper, continuous, and efficient service, and the 
rate for unlimited user, which was originally £10, was to 
be reduced to £6. The reduced rates, however, would only 
be granted to those who gave their orders prior to March 25 
next. Having descri the principal features of the 
agreement (which were given in our issue for the 14th inst.) 
Mr. Finch dealt at length with the financial condition of 


the municipal undertaking. The Corporation felt that | pany, as it was the poliey they adopted which 


they had grave reasons to complain of the way in which 
they had been, no doubt unintentionally, misled by Mr. 
Bennett, the adviser whom they trusted. The report of 
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the telephone manager, which had been submitted to the 
Corporation, showed that on the most favourable basis 
there must be а loss on the undertaking, and a consequent 
charge on the rates, as the estimated loss of £19 given in 
the report did not include anything for the probable expen- 
diture on modernising plant or for stores or other con- 
tingencies, whereas on the figures laid before the Local 
Government Board in February last there ought to have 
been a surplus of £1,086 per annum to meet these matters. 
This, then, was the financial position of the undertaking, 
which the Council now sought to transfer to the National 
Telephone Company upon terms which would absolutely 
secure the ratepayers from any loss, and at the same time 
give to the telephone users facilities and advantages which, 
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by hardly any other town 
in the country. If, however, the Post Office should be 
disposed to take over the Corporation undertaking on 
terms and conditions as advantageous to the ratepayers 
and telephone users as those which were contained in the 
pro agreement with the National Telephone Company, 
the Corporation would readily accede. They had no 
feelings of affection towards the National ae one Com- 
oreed upon 

the Corporation the necessity of competition. 
Mr. Alderman DELVES, deputy-mayor, added a few words 
in support of the petition. He showed that the number of 
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subseribers in the area served by the municipal system was 
about 720, out of which 436 resided in the borough. About 
150 of these 436 subscribers were on both systems, and, 
therefore, only about 286 of the inhabitants of, Tunbridge 
Wells were really dependent upon the municipal system. 
He further remarked that the estimated loss on the muni- 
cipal undertaking for the year ending March 31 last was 
£925. 

[The above figures do not agree with those given by the 
town clerk, as reported in our issue of the 14th inst.— 
Ер. E. E.] 

Mr. Alderman STONE urged that the sale of the under- 
taking to the company was the only course left open to 
the Corporation in the present circumstances. He stated, 
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incidentally, that not a single member of the Corporation 
had the slightest interest in the National Telephone 
Company. 

The PosTMASTER-GENERAL, in reply, said he was glad to 
have had an opportunity of hearing the views of the Cor- 
poration upon this matter, which was one, as he recognised, 
of such very great importance to the borough of Tunbridge 
Wells. As he had said to the other deputation which 
waited upon him the previous day, he could not constitute 
himself а court of appeal at the request of some dissatisfied 
ratepayers who disapproved of the action of their Corpora- 
tion. There was, however, an aspect of this question which 
was not local and in regard to which the effect of any 
action that he might take would not be confined to 
Tunbridge Wells, but would also bear upon the position of 
the Post Office for many years to come in respect of the 
telephone service. Any action he might take would not 
only decide what was to be the exact position of the Post- 
master-General in regard to telephony in the Tunbridge 
Wells area, but it would no doubt be cited as a precedent 
to which he would be expected to conform in regard to 
other places, and also his successors in office. If the matter 
eoncerned Tunbridge Wells only, he did not think the 
Postmaster-General would be called upon to give very long 
consideration to it, or that he need dispute the wisdom of 
the course which the Corporation thought it right in the 
interest of Tunbridge Wells to take. But there was no 
doubt that when Parliament authorised municipal com- 
petition, it did so in the desire to promote an 
alternative service to the system of the National 
Telephone Company, both for the immediate benefit of 
telephone users in the different areas concerned, and for 
the protection of the public when the time should come 
when the National Telephone Company’s license would 
naturally expire. And in giving this right of competition by 
license to the municipalities he conceived that it could not be 
doubted that Parliament believed that it was enabling a 
competition to be set up by the action of these munici- 
palitics, which, once set up, could never come under the 
control of the company, which at that time had a monopoly 
of the country. He did not think it was ever contem- 
plated by Parliament as at all probable or even conceivable 
that within so short a period, or, indeed, during the 
currency of the license, the Postmaster-General would be 
asked to give his sanction to the transfer of the under- 
taking to the company. This was, therefore, a novel and 
an unexpected proposition which had been put before him 
After what had been said by the deputation, he recognised 
fully the seriousness of their position, and he did not 
wonder that it had cost them some anxiety. As to whether 
the Postmaster-General would be willing to purchase the 
undertaking “ оп terms equally advantageous to the rate- 
payers ” as those offered by the company—he understood 
that the Corporation would be very glad that their system 
should fall into the hands of the Post Office rather than 
into the hands of the company—it was one of the possi- 
bilities which he had been considering, and as to which he 
did not wish to give absolutely a final answer that day. 
Не was bound to say, however, that on the figures which 
the deputation had set before him he did not think that he 
would be justified cr could justify to Parliament the pay- 
ment of such а price for the undertaking as they had 
secured from the company. There might be reasons why 
the company, being in competition in the same area, might 
attach a value to the Corporation's property which it was 
not intrinsically worth, but whatever those reasons might 
be they could not apply in the case of the Post Office, 
and he could not hold out any expectation that he could 
pay in effect £28,000 for what had only cost £25,000 in 
cash, and what, on the Corporation's own showing, was not 
worth £25,000 as it stood to-day. It was, therefore, clear 
that it was not likely he could make an offer which would 
clear the Corporation from all loss. As he had said, he did 
not think that а license would have been granted to the 
Corporation if such an occurrence as this had been foreseen. 
The terms of the license were such that they affected not 
only the position of Tunbridge Wells, but of local autho- 
rities outside the borough, as well as the position of the 
Postmaster-General in the same arca. If the competition, 
which was a valuable consideration, in respect of the exten- 


sion of the company's license to 1925 were withdrawn, it 
became a very serious matter whether the extension of that 
license could be allowed to continue. It was because he 
thought that the Corporation's proposal, though it might be 
qualified upon its merits, was not what Parliamentanticipated 
when the Telephone Act was passed, because the effect of 
their competition had altered the position of the Postmaster- 
General by practically automatically forcing him to extend 
the National Telephone Company's license in their area, 
and because outside the borough it had extended that 
company's license in the areas of other authorities, that he 
feared it was a matter in which he could not have regard 
to local conditions alone, but must exercise his judgment 
as to the wider interests involved. 

The Mayor having thanked Mr. Chamberlain, the 
deputation withdrew. 


VIEWS OF THE RATEPAYERS’ LEAGUE. 


Another deputation, making the third in the course of 
one week, waited upon Mr. Austen Chamberlain on Monday 
to lay before him the views of the Tunbridge Wells Rate- 
payers' League on the telephone question. 

Colonel HoLLAND, as president of the league, argued 
that the municipal scheme at Tunbridge Wells had proved 
a financial failure, and, if allowed to continue in the hands 
of the Corporation, must become a heavy burden on the 
rates. He asked the Postmaster-General to give his sanction 
to the proposed sale to the company. | 

Mr. CHAMBERLAIN, in reply, repeated his decision that 
he was not prepared to purchase the undertaking on behalf 
of the Post Office on the same terms as those offered by the 
company, and again referred to the national importance 
of the point at issue. Не had read in the papers that 
morning that the Mayor and the Corporation had changed 
their minds in this matter, but he was bound to assume 
that no change had taken place in the situation, because 
he could not take action on the strength of statements he 
had gathered in an unauthorised way by glancing through 
the newspapers. He hoped to be able to announce the 
decision of the Post Office before very long. 

The deputation then withdrew. 


Presumably as a reply to Mr. Chamberlain’s remarks in 
above reported, the Mayor of Tunbridge Wells (Mr. G. 
Finch) has written a letter to the Postmaster-General, in 
which he complains of the reports in certain daily papers 
of a private conversation. These reports, he says, “ give 
a very misleading account of what I understood to bea 
private and confidential conversation between myself and 
certain inhabitants of the town at my house late on 
Saturday night." The remarks which I made are so 
garbled as to convey an entirely erroneous impres- 
sion. It is perfectly true that I said I was in 
sympathy with the retention of the undertaking by the 
town provided it would not be a burden on the rate- 
payers. You will observe that the person who furnished 
the report has omitted this most important qualification. 

So far as the local position is concerned it 
remains where it was—save that since the Council 
deputation waited upon you on Friday it has been dis- 
covered that a large claim on capital account, amounting to 
over £600, is outstanding, of which the telephone depart- 
ment was ignorant, though it would appear its existence 
was known to Mr. Bennett, who, without the knowledge 
of the Council or committee, has been corresponding on the 
subject with the persons to whom it is due.” 

Mr. Bennett's reply to the above will be found m our 
correspondence column. If the books kept by the munici- 
pality at Tunbridge Wells in connection with the telephone 
department are so arranged that they do not show the 
contract sums, it is entirely a fault in accountancy. The 
consulting engineer’s certificates show exactly how much 
has been paid to each contractor, and how much is still 
due, but this record is only a secondary check on the 
accountant. We have up to the present refrained from 
introducing personal matters into our columns with respect 
to the Tunbridge Wells telephone affairs, but must express 
our strong disapproval of the many attempts made by the 
members of the Согротайон and the officials to throw the 
responsibility for their own neglect on to the shoulders of 
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their consulting engineer. The bulk of the labour in con- 
necting up subscribers and running the trunk wires has been 
under the direct god of the Corporation, and the ques- 
tion of wayleaves has also been dealt with locally. It 
remains to be seen how far these two factors account for 
the discrepancies between estimates and cost. 

We give herewith а map of the Tunbridge Wells tele- 
pe area, showing how the trunk wires have been run 

y the Corporation to outlying villages. Before the intro- 
duction of the municipal system the two places marked 
with a cross i. e., Tonbridge and Pembury—were the only 
two which had telephone connection to Tunbridge Wells. 
Also, it is interesting to note that the subscribers at 
Crowborough alone are now more in number than the 
subscribers to the National system in Tunbridge Wells 
before competition was inaugurated. 


three last examples it is not correct to say that Г = 1, 


for х is different for different sections of the brush. The 
ratio of total resistance to self-induction is, however, equal 
to 1. Fig. 12 shows that the commutation curve is 
5 good in its last and most important part. 

he last part of the curve, in fact, is identical with the 
straight (inductionless) line, which is drawn in for com- 
parison. This result is very interesting, as it shows that 
by suitably chosen brushes of relatively low resistance a 
commutation curve as satisfactory as that for inductionless 
commutation may be obtained. The curve for sparking 
voltage is naturally discontinuous, and the last two points 
are somewhat uncertain. It is, however, clear that the 
sparking voltage is about 4 at the end. 

It occurred to me next to determine the conditions 
under which the commutation curve became a straight line. 
For this purpose we must return to equation (1). In this 
equation - must be constant if the straight line condition 
is to be attained. We therefore have 


J (1, - 79) 1 (1772179) 
L 


A CONTRIBUTION TO THE THEORY OF 
COMMUTATION.* 
BY ALEXANDER ROTHERT. 
(Concluded from page 728.) 


Fig. 11 shows the characteristic shape of the sparking 
voltage curve. It is composed of two parts, both of which 


= eonstant. . (4) 


this constant being the tangent of the angle of inelination 
=- a Аз a further condition, we have the pure 
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rise towards the end in consequence of the increase in brush | geometrical equation for the straight line for inductionless 
resistance, this increase being in the ratio of 1 to 2] commutation: 
after the first third, and in the ratio of 2 to infinity at ы] T-2/ А 
the end of the commutation period. The commutation dum ( T ) 2 0) 
curve has similar characteristics. The want of uniformit : here is the third E 
at the end of the sparking voltage curve is due to small | Finally, there is the third equation: 
irregularities in construction. I have not had the oppor- 14121 (6) 
tunity up to the present of practically testing the effect of ri 2 R 7 


such different specifie resistances within the brush, which 
appear to be so favourable theoretically.t As these results 
may be of great practical importance, I have taken the 
trouble to investigate the matter from various points of 
view. I give some of my more general results below. In 
order to determine the effect of further graduation of the 
Specific resistance within the brush, I have divided the 
latter into three equal parts, having conductivities in 
the ratio of 3: 2: 1, and so chosen as to leave the total 
brush resistance unchanged. Fig. 12 shows the reciprocals 
of the resistances in relation to the time, the tangents of 
the angles of inclination to the horizontal give the specific 
conductivities of the different parts of the brush. The 
figures and curves for the first third are exactly the 
same as in the previous example. In the case of these 

" Translated from the Elektrotechn iseh Z. ilschrif! of Sept. 25, 1902, 
and Oct. 2, 1902. 

t I believe that the Elektricitäts A.-G. (vorm. Schuckert und Co.) 


often employ а combination copper aud carbon brush which complies 
With the above theory. 


which results from the fact that the two parts of the brush 

are to have the same combined conductivity as the whole 

brush had, R being the resistance of the whole brush. -By 

putting т, = O, we may write equation (4) as follows: 
G- Cn N. 


Substituting for i its value from equation (5), we get 


(TT QE) mm 
on (TZ T-2 % r, -(T- T4221) icto em L, 
or, when collected, 2 (Tt) r, 2 (71 = 2 L. 
Substituting for r, its value from equation (6), viz., 
RR , we get: 


т, = 


op ПЁ 277. 
2(T - t) XS тү = 21. 
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Solving this with regard to /, we find: 


Y- LR ра-Е . (7) 
^ т 2 


This equation of the second degree produces a parabola 
on plotting values of ES against t, as in Fig. 15. Thus, for 
7 
11 = 4, 1-1; for? = 4, 1 = 2; for t = 9, 8 5; for 
71 n 71 
t = 1:6, Lm 4, and so on. 


үе 
Table ys gives the resistances, etc., for / = 5, 1, 1:5, 
etc., as before. The reactance voltage is naturally 


constant = 2, whilst the sparking voltage begins with 
2, a8 before, and finally reaches vhe maximum value, 4. 
The current density is constant throughout the com- 
mutation. The conditions are exactly the same as for 
induetionless commutation, with the single exception of 
the sparking voltage, which is greater in the latter case. 
Table V. and Fig 13 are based on the values T = 10, 
J =10, L= I, R ='1, as before. 


I have investigated equation (7) with a view to determin- 
ing the effect of L, and whether with a given R and T the 
commutation curve remains a straight line for all values 
of L. For this purpose I have tried L = 5 and L= 2. 


The resulting curves ef l im relation to £ are shown in 
7 


Fig. 14. We see that for R— 1, T = 10, and L = 2 only 
an imaginary solution is possible, since ! becomes negative 


* Omitted here,—-TRANSLATOR. 


at first. For all values of L which are smaller than 1, 
however, a solution is possible. In order that f shall not 


become negative, TE in equation (7) must be greater than 
71 
т – К 


9 ? 
1 


Now, for the early part of the com- 


and from this it follows that 


or equal to L 
mutation period —ie., for small values of , where 


i might become  negative—7, is very great com- 
cared: with R, so that the right side may be 


called 1. L is greater than 1, a 


straight line commutation curve can be obtained by 
suitably graduating the brush. Fig. 15 suggests the 
uestion as to what would happen if, for instance, with 

= ‘5 the conduetivity were arranged, not as for L= 5 in 
Fig. 14, but as for L=1 in the same figure. From what 
we have seen up to the present we should expect the com- 
mutation curve to become still more favourable—z.e, to 
become convex towards the axis of abscisse. This 
expectation is fulfilled as shown in Fig. 15. This figure 
is constructed for L = b, T= 10, J = 10, К = 1, whilst 7, 
and r, vary as shown in Fig. 13. For the sake of com- 
parison the straight line.is added. The shape of the 
sparking voltage curve is especially noticeable in this case. 
It begins at 2, rises comparatively quickly to a constant 
value of 2:65, and ends at’2°6. This last small drop as 
well as the slight irregularity of the points are probably 
due to inaccuracies in construction. 


If, therefore, 


28222 


I have devoted a good deal of space to the discussion of 
the artificial straight line commutation, although it would 
hardly be possible in practice to produce а brush whose 
conductivity would vary according to a parabolic law in 
the way described above. I believe, however, that it 
would be easy and advantageous to divide the brush into 
two or more sections of different conductivity. In this 
ease the resistances of the different sections should be 
chosen so that their reciprocals follow & parabola as nearly 
as possible. 

All the above considerations are on the assumption that 
the brush only covers a single segment—+.c., that the brush 
width is equal to the spacing of the segments, and that the 
insulation between segments is infinitely thin. I have not 
been successful up to the present in applying the method 
to the general case of a "ido: brush. The attempt, in fact, 
leads to very complicated equations, with many unknowns. 
A solution of this general case would be full of interest, 
especially if it took into account the mutual induction of 
the various simultaneously short-circuited coils. When 
the brush covers several segments it is only the two 
extreme coils whose resistance changes. The middle coils 
have a constant resistance for a certain period, so that it 
looks as if the further commutation of these coils only 
occurred owing to the effect of mutual induction. It 
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would therefore be necessary to investigate the extent to 
which this mutual induction is harmful, and whether, on 
the other hand, it may not be useful. A further limitation 
has been tacitly made up to the present —viz., that in the 
case of series armature windings (wave windings) only two 
sets of brushes are employed. Series-parallel windings 
would also require separate treatment. 


APPENDIX. 
Arnold has shown analytically that the current density 
must become infinite if 28 is greater than 1—i. e., the 


commutation curve must become a tangent to the ordinate 
at the end. This fact follows from equation (1). At the 


Fie. 16, 


end of the commutation period r, is very great compared 
with ту and 7, We can therefore neglect r, and 7, and 


| di di A, 
write L att rj J 7,— 0, or 77 -(0+9 0; and aíter 
. А RT 
fil е. 
inserting the value of r, ттр Ve get 
2 RT (J+ 
dt L (Th 


In this equation © * represents the tangent of the angle 


of inclination of the commutation curve, as before, J + i 
and T -f represent the ordinate and abscissa respectively 
of a point of the commutation curve, reckoned from the 
starting point. Let us consider an instant of time very 
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; i. e., the tangent of the commutation curve, 


near the end of the commutation. 
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dt T-t 
just before the end, will pass through the end point and 
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the curve itself wil make a definite angle, а < 90deg., 
with the horizontal. 


2222 


If now КІ < 1, the tangent must obviously соб the 
ordinate, since 25 is less than n / We have the condi- 


tions represented in Fig. 16. The curve will coincide with 
the ordinate before the end of the commutation. 
Arnold has calculated the commutation curve for 


z RT К 
Ј = 100 1 2, and / = 2 In order to ebeck 


my method I have constructed the curve for the above 
eonditions (for J — 10) and find that the agreement with 
the calculation is practically exact. This curve is shown 
in Fig. 17, and it will be seen that the large round points 
from Arnold’s table agree exactly with my curve. For the 
purpose of this comparison I have worked the same number 
of points as in the other. examples, but in most cases a 
much smaller number will be quite sufficient ; for instance, 
t= 1, 3, 5, 7, and then several more nearer the end. 
Numerous similar calculations confirm the importance of 


the quotient x Almost everything depends on its 


amount, and 555 = 1 always forms a limit. 


I have not attempted in this article to determine the 
eonnection between the reactance voltage of Parshall and 
Hobart and the above-described results. The connection 
is not a direct one, and I may, perhaps, return to it when 
I have had the opportunity of testing the commutation 
theory in practice. 


ZZZ — 
NOTES ON POLYPHASE MOTORS. 


At the present time it is almost impossible to look 
through any eleetrical journal without noting the great 
number of polyphase contracts which are either in hand or 
proposed for installations in this country. At first it 
would almost appear as though this system of working was 
the one most in vogue in England ; as a matter of fact, the 
contrary is the case, and the prominence given to poly- 
phase work is partly due to the effects of judicious adver- 
tising, and is partly due to the fact that the system is 
comparatively new, and therefore it attracts special atten- 
tion in the trade journals. The majority of electrical 
engineers in England, especially о the rank and file, 
are essentialy direct-current men. long as the only 
system of alternating work was the monophase there was 
little inducement to take up this branch of dynamo 
building. Owing to the smallness of the country and the 
absence of any great source of water power such as Niagara, 
there was no call for long transmission lines in which 
there would have been a considerable saving by working 
transmitting at 10,000 volts or more, and then transform- 
ing down by means of rotary converters to low direct 
current. The difficulty of getting monophase motors to 
start under load, added to the desire of all the 
supply companies, whether privately owned or belong- 
ing to the various corporations, to create a power day 
load, was also a factor that prevented the advance to any 
appreciable extent as compared with direct current of 
the alternating system. While the additional fact that all 
the trams were operated by means of direct current, and 
that modern practice tended towards making the central 
stations combined power and lighting stations, so arranged 
that if the plant for either purpose were at any time 
abnormally overloaded or under repair the plant designed 
for the other part of the station's work could be brought 
in as reserve, was a Strong argument with nearly all corpo- 
rations against employing alternating current for their 
lighting stations, especially when, as at Hull and More- 
cambe, for instance, it was found to be perfectly easy and 
safe to generate the direct current at over 2,000 volta, this 
pressure being quite sufficient to give economical trans- 
mission over the limited areas supplied from the respective 
stations. 

The adoption abroad, where the conditions of working 
are altogether different to what they are here, of the 
polyphase system of alternating currents, and the great 
benefits that were claimed for it, especially as regards 
its adaptability for power work, owing to the readiness 
with which motors of either the synchronous or the 
induction type could be started on open circuit or under 
load, led to its properties being carefully studied in 
England, and to а few trial installations on this system 
being put down. For some little time no great advance 
was made ; a small amount of this class of machinery was 
imported, and an even smaller amount was manufactured 
in this country. The advantages claimed for this method 
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have, however, been steadily pushed forward, so that with 
the lapsing of the master patente on the induction motor 
many firms have commenced to make polyphase machinery. 
The frequent advertisements in the papers for men accus- 
tomed to the designing and building of polyphase machinery, 
and the entire absence of capable men seeking such situa- 
tions, shows that there is a great scarcity of English elec- 
trical engineers who have more than а very 1 
knowledge of this system; unfortunately, there is also a 
great dearth of good books or articles on this subject, 
and it is very doubtful if many of our direct- current 
designers and other engineers connected with the 
building of the standard continuous current machines 
really do know what are the principles underlying 
the construction and working of poly phase induction 
motors. The case of the polyphase generator and the 
synchronous motor is different, and more easily under- 
stood. In stating that there are few good books or 
articles dealing with the subject, the writer is well aware 
that Prof. Silvanus Thompson has published a work on the 
subject, and he is also acquainted with the many learned 
and able articles published by Mr. Eborall; but the former 
is a text-book more suitable for a person anxious to learn 
to design polyphase machines after having obtained а good 
knowledge of their principles and their functions, while the 
latter are couched in too mathematical language to be much 
read by the ordinary engineer. Although mathematics are 
the bed rock on which the whole fabric of electrical engi- 
neering has been raised, it is unfortunately true that the 
majority of our engineers will not follow mathematical 
proofs which involve higher mathematics than the simplest 
algebra or trigonometry, while even proofs which do not 
exceed these low limits are generally not worked through, 
but taken as read and found correct. In the followin 
articles we will attempt to describe the principle on whic 
the polyphase system is based without the use of any high 
mathematics, and with the use of the simplest diagrams, 
and we will also show what are the advantages claimed for 
this method over the more customary direct system. 

In his presidential address before the American Institute 
of Electrical Engineers Mr. Steinmetz this year remarked : 
“In electrical engineering, and more still in all allied 
branches, nothing beyond the general principles is needed 
for success, but the principles should be fully understood, 
and with the limited time at disposition this cannot be 
done if time is wasted in memorising things to be forgotten 
afterwards. When needed, formula can be derived 
from the fundamental principles, or looked up in literature, 
and their memorising is a mere waste of valuable time, 
useless, since the memory cannot retain them if the under- 
standing cannot reproduce them from their premises.” 
These remarks apply with their full force to all polyphase 
work ; the whole structure has been built up from a few 
simple fundamental principles, and it is advisable to fully 
prove the first simple cases во as to get a thorough grasp 
of the fundamental principles. The complex cases will 
then follow аз a matter of course, and provided the first 
principles have been securely grasped, their proof can be 
easily derived. The writer, therefore, makes no apology 
for commencing with the most elementary laws and formulie 
derived from these laws or established by repeated experi- 
ment. If the elementary part is well grasped, the rest 
of the subject presents no difficulty ; if it be only imper- 
fectly understood, it is worse than useless, and is, in fact, 
only a waste of time, that might with advantage be 
employed in other directions, to study further the subject. 

Every modern dynamo, whether for direct current or 
alternating current, is designed in accordance with the 
fundamental principle, discovered by Faraday in 1831, 
that an electric difference of potential is created in any 
місе which is moved in a magnetic field, and that if the 
two ends of the conductor be joined so as to form a closed 
circuit a current will flow through the circuit. As the 
E.M.F. generated is dependent upon the relative motion 
of the conductor and the field, it is immaterial whether the 
conductor is moved across the field or whether the field is 
moved across the conductor. Ёл егу electrical engineer 
knows that this E.M.F. will be produced in a direction at 
right angles at once to tho direction of the lines of force of 
the field and of tbe direction of motion, and that, if the 


direction of either of these be reversed, so will the direc. 
tion of the E.M.F. He is also aware that if the conductor 
cuts 100,000,000 lines of force in a second that an E.M.F. 
of one volt wil be generated ; or, expressed as a general 
formula, that if ф is the value of the total field in lines of 
force, C the number of conductors in series, and N the 
number of revolutions per second, then if E represents 
the E.M.F. in volts generated by the revolution of the 
conductors, 
E (x Cx N)- 105. 


The electrical engineer is also aware that the valuo of 
the resulting current flowing through any circuit, where К 
represents in ohms the total value of the internal and 
external resistance of the circuit, will be, in accordance 
with Ohm’s law, 

С=Е- К. 


The two formule given above are of universal applica- 
tion in all electrical work, but when dealing with fluctuat- 
ing currents, whether alternating or not, it must be 
remembered that the formule are modified by the action 
of other principles. In direct-current dynamo work, there 
are а few occasions when the electrical engineer has to 
consider the effects due to induction. The chief occasions 
are (1) when dealing with the theory of commutation ; (2) 
when considering the result of suddenly breaking the 
shunt connections of any dynamo or motor; (3) when 
dealing with the breaking of any large current, In the 
first case he will remember that the action of induction is 
to oppose any alteration in the value or direction of a 
flowing current, or, in other words, that it opposes the 
increase in the value of а current, and maintains a dying 
eurrent at its old strength ; in the other two cases he will 
find that the effect of the self-induction when a circuit is 
suddenly broken is to enormously raise the E.M.F. of that 
circuit. In the case of alternating work the engineer is 
dealing with currents whose direction is being reversed 
40, 60, 80 or more times per second, and each reversal 
means that the current, which may be of some considerable 
magnitude, has to die entirely away and then rise again to 
its former value in the opposite direction. The effects of 
induction will therefore be of the utmost importance in 
this system of dynamo-electric maehinery. 

It is necessary to remember that when & wire carries an 
electric current, thiscurrent creates roundthe wire a magnetic 
field ; the lines of force due to a straight wire form closed 
circles round the wire which is the common centre; the 
strength of the field depends entirely upon the number of 
amperes flowing, hence any alteration in the value of the 
eurrent will immediately affect the strength of the field. 
This field acts not only on the wire to which it owes its 
birth, but also on any other wire which may lie within its 
influence. So long as we are dealing with direct currents, 
and that the value of the current is constant, this magnetic 
field has no effect, but as soon as there is any alteration in the 
value of the current flowing the strength of the field will 
vary, and either additional lines of force will be called into 
being or else some of the existing lines will die away. In 
either case the effect of this alteration in the field strength 
on the wire itself or on any other wires lying within the 
influence of the field is the same as though the given wire 
were moved across a magnetic field, the resulting E.M.F. 
tending to cause a current to flow in one direction or the 
other aecording as the strength of the field is inereased or 
decreased. With an alternating current the effects of the 
rapid reversals of the current is greater than the effect of 
the fluctuations in the case of a direct current. The 
magnetic field due to the passage of а current through a 
conductor will obtain throughout the entire circuit, both in 
the external wires and also in the conductors of the gene- 
rator and motor. The effect of the induction due to the 
alternating current in the latter case on the magnetic field 
of the machine will be dealt with when studying the 
induction motor. The effect of the induction in the 
external wires we will study now. From the general 
formula that 

E- (* Cx N)-+108, 
we sce by making both C and N each equal to unity that 
L. is a variable dependent upon ꝙ or, in other words, that 
the E. M. F. generated at any instant of time depends 


solely upon the number of lines of force cut during that 
instant of time. 

Let us assume, as shown in Fig. 1, that we have a con. 
ductor revolving in a magnetic field, N S, round the 
centre, О, with a uniform angular speed. The E.M.F. 
generated in any instant will, we know, depend upon the 
actual number of lines of force cut per instant. If the 
magnetic field be uniform, the number of lines cut per 
instant will steadily increase as the conductor moves from 
a to ^, then it will decrease as the conductor moves further 
from b to c. It will again increase as the conductor moves 
from с to d, but in this case, as the conductor is cutting the 
lines in the opposite direction to that which it did before, 
the resulting E.M.F. will cause а current to flow in the 
opposite direction, the number of lines will decrease as the 
conductor moves from d to its original position, a. Let 
the conductor be represented by P, then the instantaneous 
value of the E.M.F. generated will be represented both in 
sense and direction by the position of P on the cirele it 
sweeps out during each revolution. This position may be 


Fic. L 


given by the ordinate P M, but we know that the length 
of P M depends upon the sine of the angle through which 
P has moved from a. If then the instantaneous values of 
the E.M.F.’s are plotted out on a straight line, X Y, we 
shall get as the loci of these values а sine curve. In actual 
practice a sine eurve is not always obtained, for everything 
depends upon the uniformity of the magnetic field, and the 
arrangement of the poles and the windings may give а 
resultant magnetic field which will prevent а sine curve 
being obtained for the loci of the instantaneous values of 
the E. M. F., but for present purposes we may safely assume 
that when the momentary values of the E.M.F.’s are 
plotted out they form a sine curve. 


(To be continued. ) 
pI I AT EI RTE — 


BRADFORD CORPORATION NEW ELECTRICITY 
: WORKS. 


On Friday last, the 14th inst., the first large 2,000-h.p. 
engine and generator installed at the new Corporation 
electricity station in Valley-road was put on to the circuit 
for the supply of the electric tramways. For the first few 
days the toad. on the engine was kept comparatively light 
in order to make sure that the working was satisfactory. 
On Monday, the 17th inst., full load was put on the engine 
for the first time, and the full tramway service was resumed 
and has been maintained since. The engine has been running 
for six hours each day since this date, and has proved itself 
to be thoroughly reliable and satisfactory. The contractors 
for the engine, Messrs. Cole, Marchent, and Morley, Limited, 
of Bradford, are to be congratulated upon the expeditious 
way in which they have carried out the erection, and the 
samo must apply to Messrs. the Westinghouse Electric and 
Manufacturing Company, Limited, of London and Man- 
chester, who were responsible for the erection of the gene- 
rator. Owing to the very short time at their disposal the 
work has had to be pushed on with the utmost dispatch, 
and it is highly satisfactory to find that, in spite of this 
high pressure of work, not the slightest hitch has occurred 
in starting the engine and getting it on to the load. 

It was only in the spring of this year that it was 


pessible to commence building operations on the new 


station in earnest, und in the nine months that have 
elapsed since then the large engine-house and boiler-house 
have been completed, and 4,000 h.p. of plant, comprising 
boilers, economisers, engines, and dynamos, with the 
numerous accessories that go to make up an electric lighting 
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station, have been installed. The carrying out of this 
work in the way that it has been done reflects the 
greatest credit upon the staff of the Corporation electricity 
department, and Mr. R. A. Chattock, the city electrical 
engineer, is to be congratulated upon a performance that 
has been rarely equalled in the history of electric lighting 
undertakings. Mr. W. Jones, the superintendent engineer 
at the works, and Mr. N. A. Atkinson, the clerk of works, 
must also be mentioned as having contributed very 
materially to the success that has attended the carrying 
out of this work. Thanks are due to the members of the 
Electricity Committee, and to the late chairmen and 
deputy-chairmen (Mr. T. H. Shaw, Mr. J. B. Moorhouse, 
Mr. F. Croft, and Mr. J. Akam), and also to the existing 
chairman (Mr. Councillor C. E. Dowson), and the deputy- 
chairman (Mr. Alderman J. Hustler) for the very close 
personal interest that they have taken in the work, and 
for the great assistance that they have given in carrying 


it out. 
 —————— 


ELECTRICAL ENGINEERS IN SOUTH AFRICA. 


The Trojan services rendered by the Electrical Engineers 
Volunteers who took part in the late South African war 
were concisely stated in а question put to the Secretary 
of State for War by Sir John Leng in the House of 
Commons on Wednesday afternoon. Sir John interrogated 
Mr. Brodrick as to whether he was aware that five com- 
panies of electrical engineers in South Africa, nearly all 
highly-skilled professional men, who gave up lucrative 
appointments for the service of their country, received 
ordinary soldiers rate of рау; that they furnished 
upwards of 80 working parties, and successfully carried 
out all kinds of electrical installations for light, power, 
and communication in connection with hospitale, bridges, 
camps, and blockhouses over an extensive territory; and 
whether any volunteer officer or man in this recently 
returned battalion had received any distinction or reward ; 
and, if not, whether it was contemplated to recognise 
their service in any way. Mr. Brodrick stated, in reply, 
that the electrical engineers received the ordinary rates of 
pay like the other volunteers serving in South Africa. The 
valuable and excellent work performed by them was fully 
appreciated by Lord Kitchener. Three officers were men- 
tioned in dispatches, and the sergeant-major rcceived a 
distinguished conduct medal. In view of the scale ou 
which rewards were available, it was not found possible in 
justice to others to grant further rewards. 


“ BREAK, BREAK, BREAK." 


(Fide an esteemed contemporary's pages during the last 
few weeks.) 


Brakes, brakes, brakes 

For all: advertisement free ; 

And that the chance has not been lost 
Is perfectly plain to see. 


О! well for the slipper type 

That its “ users " can speak so plain. 
О! well for the magnet kind 

That is mentioned again and again. 


And the noms-de-plume write on 

To their haven on Ludgate-hill ; 

You can see the touch of the patentee's hand, 
Though he changes his name with skill. 


Brakes, brakes, brakes— 
Sea-snake and great gooseberry— 
But columns filled up with such transparent puffs 
Ате not of much use to me. 
B. C. H. J. 


MeraLuic Packixnc.— From the United States Metallic 
Packing Company, Limited, Soho Works, Bradford, we have 
received a copy of a booklet just issued by them, which, 
besides being descriptive of their automatic self-adjusting 
metallic packing for locomotive, marine, and stationary 
engines, also contains a list of British users covering about 
100 pages. 
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TAUNTON. 

The lot of a public official is always a hard one, and if 
he be of a sensitive nature is sometimes almost unbearable. 
Indeed, many men have found it quite so, and left official 
life for something quieter. One of the most eminent judges 
that ever graced the English Law Courts gave as his dictum 
of a blackmailer’s deserts that nothing was so effective in 
stopping that kind of thing as a good horsewhipping. We 
believe his words were somewhat stronger, but a little 
unparliamentary. The people who gird a public official in 
his public capacity for the purpose of making his life 
miserable, or for the purpose of effecting his resignation or 
removal, are not. far removed from the blackmailers, and 
deserve all the condemnation honest men can give. If a 
citizen or a ratepayer or a purchaser has a grievance, there 
is always a right and a wrong way of obtaining satisfac- 
tion. Unfortunately, many men deliberately select the 
wrong way, and this not for the purpose of righting a 
wrong, but from personal motives. A case of this kind 
seems to have happened at Taunton, and our sympathies 
in the matter are altogether with Mr. Thornhill, the elec- 
trical engineer to the Council. The facts are as follows: 
In charging for energy supplied, a general reliance is 
placed upon meter records. But meters are canny things. 
All, not only electrical meters, but other kinds of meters as 
well, have the name of being of doubtful accuracy ; hence 
periodical testing and examination is made. Restricting 
our remarks to electrical meters, these have to be tested, 
and if when under test they are found to register inaccu- 
rately, surely the responsible authorities are bound in 
honesty to themselves and to their customers to make such 
corrections as the case requires. If a meter registers too 
fast, the record is incorrect and too high. The customer 
obtains à diminution of his meter account. If the meter 
registers too slow, then а corresponding correction must be 
made for the benefit of the supplier. Ina well-organised 
undertaking the tests and corrections, if necessary, are made 
according to office routine. These are the broad features that 
hold in all cases, and are well recognised in all businesses 
whether controlled by a local authority or by a private com- 
pany. At Taunton, under the direction of Mr. Thornhill as 
the responsible official, the system held good. He was not 
personally interested in the matter, except as an honest 
man to do his duty both to his employers and to his 
customers. Nothing was heard against this system till, 
owing to necessary changes in the staff, an assistant 
left. So far as we can gather, the father of this particular 
assistant was formerly employed under the then electrical 
engineer, and also left. Raking among the rubbish of 
the  waste-paper basket, the father seems to have 
come across memoranda which, without explanation, 
might be used to disparage the position of those 
responsible for the electric light undertaking of 
Taunton.. One or more of the customers whose meter 
readings had to be extended were approached and induced 
to take the matter up in a manner which to us was the 
very worst and most disgraceful method of approaching 
the matter. A criminal prosecution was commenced against 
Mr. Thornhill at the instance of a boot company. The 
plaintiffs put forward their case before the magistrates, who 
without hearing the evidence on behalf of the defendant 
dismissed the case, not being satisfied that a sufficient 
case had been made out to commit the defendant for 
trial. This result may be, in a measure, looked upon 
as extremely satisfactory; but, on the other hand, there 
may be a good many people who on reading the charge 
put forward by the plaintitfs will be unable to understand 
the extreme frivolousness of the case. It is for these 
people that we have thus briefly sketched the situation. 
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One of the worst features in this case is that the whole 
subject had formed the text of a report of the Electric 
Lighting Committeé to the Council, was fully discussed by 
the Council, and the report adopted. This report and the 
explanation given by the chairman of the committee showed 
that the practice followed at Taunton was similar to that 
followed at other towns. Aftersuch discussion by the Council, 
and the exoneration of the electrical engineer, it certainly 
seemsa curious thing that he should be subjected to a criminal 
prosecution. The work of an official, as we said above, is 
arduous enough at all times, but becomes intolerable when 
he is made to suffer mentally, if not physically, because 
someone has a petty spite against him. Another singularity 
in this particular case is that the legal action was taken by 
the owner of а braneh business, the central business being 
in Bristol. This would indicate that the citizens themselves, 
knowing more of the matter, were not dissatisfied, and 
only those who did not know all the circumstances were 
opposed to the system. So far as we know the history of 
the Taunton works, we cordially agree with Mr. Westlake 
in his estimate of the services of the Electric Lighting 
Committee, Не said: “In the chairman and members 
of the Electrio Lighting Committee they had a set of 
gentlemen whose conduct in the treatment of this matter 
had been quite above suspicion." 


CORRESPONDENCE. 


One man's word is no mans word, 
Justice needs that both be heard. 


TUNBRIDGE WELLS TELEPHONES. 


SIR,—In a letter to the Postmaster-General, I see that 
the Mayor of Tunbridge Wells states that a new liability 
has been discovered in connection with the telephone 
undertaking, of which I was cognisant. I deduce from his 
observations that the cable contract detention money, 
payable when the cables had proved satisfactory, is meant 

In September or October—before the slightest hint of 
the deal with the National Telephone Company had leaked 
out—the contractors wrote me, as engineer, ош 
when it was proposed to pay the detention money. 
replied in December. This was all the correspondence, 
and there was nothing to refer to the committee. Why 
was not the liability known at the town hall? I cannot 
зау, but presume that divided responsibility is claiming its 
usual tribute. Previous certificates were on printed forms, 
and showed (1) the total amount of contract; (2) the 
amount then certified for; (3) the amount remaining 
unpaid, so that the books—over which I had not the 
remotest control—ought to have shown the exact position 
of the contract. 

Six hundred pounds at 34 per cent. represents only £21 
per annum, а charge which can have no real bearing on 
the success of the undertaking, in the future prosperity of 
which, if fairly treated, I retain undiminished confidence.— 
Yours, вёс., А. К. BENNETT. 


ELECTRICITY FROM REFUSE. 


SIR, —Some remarks of Mr. Goodrich's with regard to 
Partick in your issue of 14th inst. are so misleading that 
I feel compelled in justice, not only to the contractors, 
but also to ourselves, to make some comments thereon. 
In a table on p. 6 six different destructors are tabulated 
with the units generated per ton of refuse. A list of this 
description is absolutely useless except as an advertisement 
for Messrs. Meldrum Bros. I do not wish in any way to 
say anything detrimental to their destructors, but I do 
object to figures relating to my department being published 
which are misleading, and which have not been obtained 
from an authoritative source. 

Most modern destructors are fitted with a by-pass, so 
that, when not steaming, the refuse can still be consumed ; 
and I find, on reference to our log, that during the month 
of August hardly one-third of the material consumed was 


used for raising steam, the rest being burnt through the 
by-pass. In addition, the plant was shut down for some 
eight hours each day and steam left on the pipes, and the 
fane and pumps were supplied with steam. Again, the 
refuse obtained in Partick in August has an average calorific 
value of only about 70 per cent. of the winter refuse 
owing to the smaller quantity of coal used and to the 
885 percentage of shop refuse, such as sawdust, vege- 
tables, etc. At present we are working non-condensing, 
and the steam is fairly wet, and these facts con- 
siderably affect the units generated per ton of refuse, 
although they have nothing to do with the design of the 
destructor. If the whole of these things were taken into 
consideration, the figures obtained would be more like 
70 units per ton, а by no means unattainable figure with 
economical engines, pumps, etc It is, however, impossible 
to regulate the load on an electricity works so that a 
destructor shall be equally loaded for the whole 24 hours. 

It must be apparent to all that before a comparison can 
be made between several destructors as to the units gene- 
rated per ton of refuse, the following items must be taken 
into consideration—viz. : (1) whether the whole of the 
refuse consumed was used for steam raising ; (2) whether 
the cells were laid off for any length of time; (5) whether 
steam was left on the pipes during that period; (4) the 
steam consumption of the steam dynamos at the load at 
which they were running; (5) the steam consumption of 
the pumps and fans; and (6) the quality of the refuse 
consumed. 

During the eight weeks ending Nov. 22 last, 1,900 tons 
of refuse were consumed and 76,750 units generated, 
which averages 40 units per ton of refuse, and during the 
last week of the eight 12,000 units were generated from 
255 tons, which averages 47 units per ton, whilst on 
Saturday, Nov. 22, alone 2,500 units were generated from 
49 tons, or an average of over 50 units per ton. All of these 
figures are greatly in excess of Mr. Goodrich’s figures, in 
spite of the facts that almost every day some of the refuse 
is burnt over the by-pass, that pumps and fans are also 
supplied with steam, that the engines work non-condensing, 
and at about one-third load for the greater part of the 
day, and that steam is on the pipes continuously.—Yours, 
eto., Н. B. MAXwE tL, Burgh Electrical Engineer. 

Partick, Nov. 24, 1902. 


FORTHCOMING BILLS AND ORDERS. 


Notices have appeared in the London Gazette of the following 
applications : 

A.—To THE BOARD or TRADE. 

1. Electric Lighting. Walton-on-Thames (U. D. C.), Tadcaster 
(Electricity Company). Llantrisant and  Llantwit Fardre 
(R. D. C.), Caerphilly (U. D. C.), South Shields (Durham Power 
Distribution Company). Isle of Sheppey, Sittingbourne, and 
District (Company), Cambridge and District (Company), Bridg- 
water and District (Company), Ingleton (Company), Wilmslow 
(Company). 

2. Electric Tramways. — Barrow-in-Furness (B. E. T. 5 5 
Huddersfield (Corporation), Burton-on-Trent (Corporation 
Bury (Corporation), Newcastle-on-Tyne (Corporation). 

B.—To PABLIAMENT. 

1. Electric Lighting.—Chard (Corporation), North-Western 
Electricity and Power Gas (Company), Dover (Corporation), 
Woolwich (Borough Council). 

2. Electricity Supply.—Leigh (Corporation), Newcastle (Com- 
pany), Stoke Newington (Borough Council). 

3. Electric Tramways.—Hove, Worthing, and District (Com- 
pany), Manchester and South Lancashire i A Maccles- 
field and District (Company), Stockport (Corporation), Birm- 
ingham (Corporation), Croydon and District (B.E.T. Co.), 
Manchester (Company), Sutton Coldfield (Corporation), Coventry 
(Company), Poole and District (Electric Traction Company), 
Birkenhead and Chester (Company), Harrow-road and P 
dington (Company), Brighton (Corporation), Hove (Corpora- 
tion), South Staffordshire (Company), North-Eastern way 
(Company) Improvements, Tynemouth and District Extensions 
(Company) Dudley, Stourbridge, and District (Company), 
North Cheshire (B.E.T. Co.), Wellingborough and District 
(Come Co.), Wigan (Corporation), London United Tramways 


Company), Romford and District (Company), Beckenham 
U.D.C.), Stroud District and Cheltenham (Company), Mid- 
Yorkshire (Company), Erith (U.D.C.). 


—————— 
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TRADE NOTICES AND NOVELTIES. proper, which oarries at its front end а clamping device for the 


emery canvas, and at its rear end a е dp dere bis 
finishing brush. The receptacle for metal dust is shut off on 

| Detachable Candelabra. both sides and behind by adjustable rubber walls, whieh press 
Some time ago we mentioned а new type of detachable | against the commutator and thus prevent the copper dust from 
candelabra patented by Messrs. Simmons Bros., of Newton- | flying out. A plate capable of vertical adjustment is arranged 
street, High Holborn, which they had fixed up at the Guildhall | to bear against the brush-holders of the machine, whereby the 
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Details of Commutator Grind)ng Apparatus. 


stretching strain transmitted to the apparatus by the frio- 
tion of the moving commutator is taken up by the brash pin. 
In larger apparatus the small handle is replaced by a longer 


Ето. 4. —Applícation of Commutator Grinding Apparatus. 


pressure lever, which bears on a stationary pin. In Fig. 4 the 
application of the apparatus to a commutator of small diameter 
is shown. 


— i PHYSICAL SOCIETY. 


on the occasion of the King's visit, and which are of great con- At the meeting of the society held on Nov. 14, Prof. S. P. 
venience for temporary installations. They can be taken to Thompson (president) in the chair, 

pieces or fixed in about five minutes, no wiring having to be A paper on * The Theory of the Aluminium Anode," by W. W. 
done, as all ends are plugged. The 5 illustrations | Taylor and J. K. H. Inglis, was read by Mr. Inglis. Aluminium is 
show the candelabra fixed up (Fig. 1) and taken to pieces ' very slowly acted upon by dilute sulphuric acid even at moderately 


4 
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Fic. 2. 


(Fig. 2), and speak for themselves. We understand that these ш rA B rur ети acid Er ааа 
; ноги to be nut t ket. violent, and it is found that if a little rochlorio acid or soluble 
FFF chloride be added to dilute sulphuric acid the action is as violent as 
Commutator Grinding and Polishing Apparatus. i with hydrochloric aid of the ey шш Ins а of the 
o: . . a: -hing present paper is to find an explanation of this anomalous behaviour of 
We illustrate herewith а commutator grinding and polishing ‚ sulphuric acid, und of the effect produced by the addition of chloride. 
apparatus introduced to our notice by Mr. A. Strauss-Cullio, It has long beeu known that when an aluminium electrode is employed 
Bush-lane House, Cannon-street, E.C., and previously briefly | as anode in a solution of a sulphate or sulphuric acid there is a very 
referred to in these columns. The apparatus is of simple con- | great resistance offcred to the current, and that this resistance is due to 
struction. Fig. 1 represents a longitudinal section, Fig. 2 a | a film which separates the electrode from the solution. If the aluminium 
cross-section, and Fig. 5 the long pressure lever used in apply- | is the cathode, or if other acids are substituted for sulphuric acid, 
ing the apparatus to large machines. А is the polishing body this great resistance does not exist. It seems probable that the 
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two 5 are related, and that the film is also the cause of 
the slow action of sulphuric acid on aluminium. The authors have 
attempted to establish а theory which will explain these phenomena. 
The paper opens with a historical account of the subject, and it is 
pointed out that the question is now of practical importance in connec- 
tion with the use of aluminium electrodes for the conversion of alter- 
nating currents into direct currents. The first experiments were made 
with a cell consisting of aluminium and platinum electrodes in dilute 
sulphurie acid, and were carried out to ascertain in what way the 
addition of certain salts affected the aluminium anode. The influence 
of potassium chloride, bromide, nitrate, acetate, chlorate, and thio- 
cyanate in various concentrations was investigated, and the authors 
conclude that the presenco of certain ions enables a large current to 
pass through the coll The reason seems to be that the film of 
aluminium hydroxide with which the anode is covered is permeable 
to certain ions but impermeable to others. The anomalous behaviour 
in sulphurie acid would then be due to the impermeability of the 
film to the SO," ions and also to the Al- ions. This explana- 
tion is in accord with the fact that reversal of the potential differ- 
ence acting upon the cell immediately causes а current to pass, the 
film being permeable to Н: ions. Experiments were next made 
upon the rates of diffusion of various ions through a film of aluminium 
hydroxide. It was found that several salts of potassium diffused 
rapidly through such a film, but that the sulphate passed through 
very slowly. This strengthens the argument that the abnormal 
behaviour of aluminium anodes in sulphuric acid is due to imperme- 
ability. It is suggested that the very small current which does pase 
may be due to a secondary action at the anode, in which the ions of 
water take part. The theory is confirmed by а series of experiments 
in which the peculiarities of the aluminium anode are reproduced by 
means of a platinum anode coated with a film of aluminium hydroxide. 
А further test was applied in the direct measurement of the resistance 
of а film of aluminium hydroxide to the e of different ions. 
Quantitative experiments which the authors have performed on the 
effect of the presence of different ions on the reaction between aluminium 
and sulphuric acid show that this reaction is considerably accelerated 
by the addition of pd chloride. 

Dr. Lehfeldt said that the lines of explanation were probably correct. 
Referring to the behaviour of an aluminium anode in sulphuric acid, 
he said that the small amount of conduction might be due to the fact 
that the film was not quite impermeable. 

The Chairman called attention to one of the experiments described 
in the paper, in which a potential difference of 50 volts applied to a 
cell with а membrane of aluminium hydroxide between the electrodes 
3 a current of 0:07 ampere, and asked what the current would 

ve been if the voltage had been reversed. 

Mr. Campbell mentioned some experiments which he had scen 
1 0 with an aluminium rectifier. He said that if an alternatin 

‚М.Е. of small magaitude was applied to the electrodes of a ce 
consisting of two aluminium pes immersed in strong sulphurio acid, 
the electrostatic capacity of the cell was large, but if the E. M. F. was 
increased the capacity fell considerably, and then did not recover on 
reducing the applied E.M.F. till the cell had been allowed to rest 
for some considerable time. He asked for an explanation of this 
phenomenon. 

Prof. Ayrton asked the authors whether the rectifying power of an 
aluminium anode was.a question of resistance or of back E.M.F. He 
said that if ап aluminium anode and a lead cathode were placed in а 
solution of Rochelle salt and an E.M.F. applied for about an hour, 
it was then impossible to send & current through the cell even by 
increasing the E.M.F. to 120 volts. If such a cell was used as a 
rectifier, & black deposit was formed on the aluminium plate, which 
remained constant in weight. If a direct current was sent through 
the cell, à white deposit was formed and the aluminium plate lost in 
weight. Prof. Ayrton described some experiments which seemed to 
show that the properties of these cells were connected with changes in 
the liquids of the cells. 

Mr. Inglis, in reply to the Chairman, said that in the particular 
experiment referred to a reversal of the E.M.F. would have given a 
current of about 50 amperes. In the experiment mentioned by Mr 
Campbell the explanation might be that when the E.M.F. was large 
the ions could permeate into the interstices of the film and produce 
an effect corresponding to a diminution of electrostatic capacity. Не 
thought that the power of an aluminium anode as a rectifier was due 
to increased resistance and not to back E. M. F. 

A paper on “A Determination of the Ratio of the Specific 
Heats at Constant Pressure and at Constant Volume for Air 
and Steam," was read by Mr. Mackower.. The method employed 
in this paper is similar to that used by Lummer and Pringsheim, and 
consists in allowing the gas under investigation to expend adiabati- 
cally and measuring the lowering of temperature caused by such 
expansion. The chief modification introduced was the substitution 
of a platinum thermometer with compensating leads for a bolometer 
strip. The electrical contaces were made by a specially con- 
structed mercury switch, instead of by land, and it was found 

ible to work with smaller quantities of gas than Lummer and 
ringsheim had used. In the experiments with air the vessel used 
was about 50 litres capacity. The pressures were measured with an oil 
manometer, and the temperatures with the platinum thermometer. 
The time which elapsed between the instant of nee the pressure 
and the reading of the final temperature was determined by means of 
а chronograph, and varied in the experiments described in the paper 
from `5 second to 5 seconds. The value of у must be corrected on 
account of conduction and convection during this interval. А correction 
was also applied to eliminate the еПесё of radiation from the vessel to 
the thermometer. The author's value for the ratio of the two specific 
heats in the case of air is 1:401. In the case of steam, a cylindrical 
copper vessel of about 9'3 litres capacity was used. he vessel 
was enclosed in a copper jacket filled with steani so that the steam 
in the inner vessel was superheated about 10deg. C. The pressure in 


the jacket was kept constant by means of an automatic gas regulator 
devised by Prof. Callendar, which controlled the supply of coal 
reaching the burner eniploved for the generation of the steam. The 
observations with steam were similar to those in the preceding experi- 
ments, but special precautions were necossary to prevent the con- 
densation of the steam in the tubes leading to the vessel. The results 
for steam were not sufficiently accurate to justify the application of 
corrections for radiation and for conduction and convection. The 
values of y deduced trom two series of experiments were 1:307 and 1:304. 
Prof. Callendar congratulated the author upon перо agreement 
of the results of a difficult experiment. He mentioned the difficulties 
in overcoming conduction when working with steam at a high tempera- 
ture, and pointed out that the author's value for the ratio between 
the specific heats of steam agreed closely with that which he (Prof. 
Callendar) had recently deduced from theoretical considerations. An 
important feature of the present paper was that experiments had been 
performed in which different periods of time olapsed between the 
releasing of the pressure and the determination of the final tempera- 
ture. Referring to the fact that the author had used a platinum 
thermometer instead of & bolometer strip, he said that although a 
bolometer strip was more sensitive than & platinum thermometer, it 
was more sensitive than necessary in such an experiment. Another 
pus in the experiments was the use of smaller quantities of gas than 
ad hitherto been employed, an advantage of importance when dealing 
with rare gases. Prof. Callendar then exhibited and described the 
pressure gauge referred to by the author and used in his experiments. 
The society then adjourned until Nov. 28. 


„„.. .. 


FORTHCOMING EVENTS. 


SATURDAY, Nov. 29. 


Glasgow Scientific Society.—At 7.50 p.m., ordinary meeting. 
Paper: ''The Potentiometer,” by Mr. J. W. Peck, M.A. 


Monpay, Dec. 1. 

Society of Engineers.—At 7.50 p.m., ordinary пееше Paper: 
** Depreciation of Plant and Works under Municipal and Company 
Management," by Mr. Chas. H. W. Biggs. 

Society of Arts.—At 8 p.m., Cantor Lecture: ‘‘The Future of 
Coal Gas and Allied Illuminants, by Prof. Vivian B. Lewes. 
(Lecture II.) 

Royal Institution. —At 5 p.m., general monthly meeting. 

Institution of Electrical Engineers (Newcastle Section). —Ordinary 


meeting. Paper: Experiments on Synchronous Converters,” 
by Dr. W. M. Thornton. 


Turspay, Dec. 2. 


Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: '' High-Speed Electrical Generating Plant," by Mr. T. H. 
Minshall. 

London Electrical Contractors’ Association. At 8 p.m., 
Restaurant Frascati, Oxford.street, W. Paper: ‘‘ Electricity as 
a Competitor of Gas,” by Mr. W. R. Rawlings. 


WEDNESDAY, Dec. 3. 


Society of Arts.—At 8 p.m., ordinary meeting. Paper: Some 
Aspects of Photographic Development,” by Mr. A. Watkins. 
Faraday Club.—At 8.30 p.m., St. Ermin's Hotel. Lecture, 
„Photography in Natural Colours, by Mr. Sanger Shepherd. 
Institution of Electrical Engineers (Students' Section. — At 
7.59 p.m., eidinary meeting. Paper: Notes on the Construction 

of Dynamo Electric Machinery," by Mr. J. R. Hewett. 


TuvrspAv, Dec. 4. 


Institution of Electrical Engineers.— At 8 p.m., extra meeting. 
Inaugural ad-iress of Mr. James Swinburne, president. 

Rontgen Society. — At 8.50 p.m., ordina: y meeting. Papers: An 
Observation. bearing upon the Therapeutic Action of the Focus 
Tube,“ by Dr. D. Walsh; X Rays in Ophthilmie Work," by 
Mr. Stephen Mayou. Mr. L-enthal will show the Nodon electric 
valve for convertirg alternating into continuous current. 

Civil and Mechanical Engineers' Soclety. —At 8 p.m.. ordinary 
meeting. Paper: Some Notes ou Tunnelling,” by Me A. W. 
Manton. 

Chemical Society — At 8 p.m., ordinary meeting. 


Fripay, Dec. 5. 


Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: The Eiection of Steel Bridges," by Mr. A. Reynolds. 

Institution of Junior Engineers.—At 8 p.m., ordinary meeting. 
Paper: The Planimeter explained simply without Mathe- 
maties," by Mr. Win. J. Tennant. 


Sarurpay, Dec. 6. 


Institution of Electrical Engineers.— At 2 p.m., students visit 
to tho generating station of the Centrul London Railway. 

British Association of Waterworks Engineers.—4At 10.30 a.m., 
at the (Geological Society s Rooms, Burlington House, W., 
seventh winter meeting. Papers: The Coating of Cast-Iron 
Water-Pipes," by Mr. W. H. Humphreys; Description of 
Softening Plant at Wilmslow—Stockport Corporation Water- 
works,” by Mr. T. Molyneux; The Detection and Prevention 
of Underground Pollution,” by Mr. John Shaw. 

King's College Engineering Society.—At 7 for 7.50 p.m., annual 
dinner, Hotel Cecil, - - 


778 


THE ELECTRICAL ENGINEER, NOVEMBER 28, 1902. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fiwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formul should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


537. Will the brake horse-power of an engine driving a Thomson- 
Houston arc 1 vary in proportion to the output, seeing that 
the current, field, and speed are constant for all outputs? N. B.— 
The amount of movement of the throttle-valve spindle is not 
perceptible for an output of 1, 500 volts and 2, 500 volta at seven 
amperes. Steam pressure constant.—A. W. 

538. In a certain town in which the voltage of supply is 460 across 
outers, 230 being the declared voltage at consumer's terminals, a 
complaint has been made by a consumer, who states that on 
switching on his shop incandescent ше they glow very 
brilliantly for three seconds or so, and then burst, showing that 
voltage must be considerably more than the declared standard— 
viz., volts. At the supply station the volts on the night in 
question were normal, as reoorder's cards proved. What is the 
cause of this! And although consumer was connected between 
neutraland an outer, is it possible he could have been getting 
voltage across outers, and, if so, what should be done to make a 
similar occurrence impossible —R. M. 


ANSWERS. 


Question No. 551. —How can you connect up a three-phase machine as 
a single-phase machine, and what is the ratio of the powers you 
can get from it in the two cases ? 

Best Answer to No. 531 (awarded 10s.)—The question 
may refer to either а generator or a motor. Considering а 
generator first, а single-phase current can, of course, be 
obtained by using the winding of one of the three phases 
alone, but the output of the machine as а single-phase 
generator would in that case be little more than one-third 


SINGLE PHASE 
MAINS 


Fm 1. 


of the three-phase power. Or, again, two of the phases 
may be coupled in series to give a single-phase current, 


and the output will then be about——, or 57 per cent. of 
ð 


that as a three-phase machine. The most efficient arrange- 
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ment, however, consists in coupling the windings of all | ing, the voltage per phase is 


three phases in series, in which case a single-phase output 


If the armature is star coupled, one of the phases must be 
disconnected from the neutral point and connected in series 
with the other two phases in such a way that all three 
voltages act in unison when at their maximum value (Fig. 1). 
Fig. 2 shows the relative positions of the voltage curves 
of the three phases all measured with regard to the 
neutral point. In order to obtain the vectorial sum of the 
three voltages when the three phases are conneeted in 
series it is necessary to reverse Curve 2, as the voltage of 
phase 2 (Fig. 1) is only added to the voltages of phases 1 
and 5 when the voltage of phase 2, measured relatively to 
the neutral point, is of opposite sign to the voltages of 
phases 1 and 5 measured in the same way. This reversal 
of Curve 2, together with the vectorial sum of the three 
voltages, is shown in Fig. 5. It will be seen that the 


Fra. 3. 


resultant voltage (shown heavily dotted) is double the 
voltage of any one phase, and consequently the output as 
a single-phase machine is twice the voltage of one phase x 
the current of one phase, whilst the total’ output as a three- 
phase machine would have been three times the voltage of 
one phase x the current of one phase. The percentage 
drop in voltage as a single-phase machine with this relative 
output would be about one and a half times as great as 
for the three-phase machine, for, whilst the terminal voltage 
is only double the voltage of one phase, the current has to 
traverse the whole winding of three phases having three 
times the resistance and three times the leakage flux of 
one phase. When the armature is a mesh-coupled one, it 
must be opened at the two ends of one of the phases, and 
all three phases must be connected in series, 5 the 
ends of tbe disconnected phase (see Fig. 4). The relative 


Fre. 4. 


outputs of the one-phase and three-phase machine are 
exactly the same as above, the only difference being that 
in a mesh winding the “voltage per phase” is the same as 


the line voltage, and the current per phase is l times the 


line current, whilst in the case of the star-connected wind- 


1 times the line voltage, and 
Vs 


equal to two-thirds of the three - phase output is obtainable. the current per phase is equal to the line current. 
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Turning next to the question of motors, the above 
remarks apply if they are of the synchronous type, and а 
three-phase synchronous motor will give, roughly, two- 
thirds of its rated output as а single-phase motor if the 
armature is coupled up (as shown in Figs. 1 ог 4). If of 
the induction type, a three-phase motor cannot be converted 
into а satisfactory and efficient single-phase motor without 
rewinding the stator, though it may be converted into a 
makeshift single-phase motor, which will start under light 
loads and give about one-third of its rated output. For 
this purpose one of the stator phases is disconnected 
altogether (see Fig. 5), and one of the remaining two 


NOM NOUCTIVE 
RESISTA 
WORKING 
WINDING Е 


phases is used as the “ working” winding and the other 
as the "starting" winding of the motor. The working 
winding is connected to the single-phase supply mains, 
either directly or through a non-inductive resistance when 
starting, and the starting winding is connected to the 
mains through a choking coil sufficient to cause the 
currents in the two phases to differ by about 60deg. 
in phase. The motor will then run up to practically 
synchronous speed as a modified two-phase motor, and if 
the starting phase and the non-inductive resistance in the 
working phase are then cut out, the motor will continue 
to run as a single-phase motor and give out the power men- 
tioned, though the efficiency will, of course, be low.—Q. 


Answer to No. 531 (awarded el жер application of 
three-phase induction motors to single-phase circuits cannot 
be said to be a great deal in evidence, although several 
firms manufacture three-phase motors for such conditions, 
using some compensating device as described below. A 
three-phase induction motor will, however, run well on a 
single-phase excitation if, when running on the three phases 
at normal speed, one of the lines is disconnected from the 
motor terminals. But the motor will not be self-starting 
on a single-phase circuit, and so must be brought up to 
speed by some independent source before switching in. 
This condition being fulfilled, the motor will run satisfac- 
torily, and will take.1:5 times the current wl:ich it took 
when running 4s a three-phaser (assuming load constant), 
or, assuming current constant, it will obviously carry a 
proportionate load. | | 


ie [] 
а K= CONDENSER 
Morgk О J= AUTOTRANSFORMER 
eee, 
Fw. 1 


But the performance of the machine will naturally not 
be as good as it would be if running on the three phases, 
either in efficiency, power faetor, or uniformity of turning 
moment, although the irregularities of the turning moment 
are much too frequent to be noticed in practice. The 
method of running three-phase induction motors on single- 
phase circuits consists of placing inductances or condensers 
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in series with one of the motor circuite, as shown in Fig. 1, 
which shows an arrangement used by the General Electric 
Company. It consists of an auto-transformer and con- 
denser device. The mains are connected directly to two 
of the motor terminals. From either main a lead is taken 
and connected to an auto-transformer, the other terminal 
of the auto-transformer being connected to the third motor 
terminal. Across the high-potential terminale of the auto- 
transformer a condenser is connected. This arrangement 
causes the current in this circuit to “lead” the current in 
the other motor circuit, and so produces a rotating field. 
It has been found by experiment more economical to have 
the condenser and auto-transformer always in circuit on 
account of the increased efficiency and power factor. By 
arranging the condenser and auto-transformer to have a 
suitable impedance, the power facter of the motor can be 
kept practically unity for all loads, the small losses in 
transformer being more than compensated by this increase 
of efficiency, etc. The use of the auto-transformer is to 
raise the voltage across the terminals of the condenser, thus 
allowing the use of a smaller condenser than would be 
necessary otherwise. The British Thomson-Houston Com- 
pany also use a similar device.—Erc. 


Answer to No. 531 (awarded 5s.).—With the armature 
mesh-connected, let A be the maximum current that an 
armature winding can carry, and let V be the volts between 
the slip-rings at full load. The output of the machine as 
а three-phaser will be 5 V А, and the current in each 
external main will bo A ~ 5. If we only used one phase, 
then we would have a single-phase machine, and the 
maximum power would be V А. In this case, then, we 
would only get one-third the power. If, however (Fig. 1), 


A 


/ 
B C 
B C’ 
Fre. 1. 


we disconnect the end of the coil, A B', from the slip-ring, 
B, and the end of the coil B C' from the slip-ring C, and 
connect B C, then the vectorial sum of the three E.M.F.'s, 
V (Fig 2), will be 2 V, and hence the maximum output 


B’ 
Fic. 2. 
will be 2 V A, or two-thirds that of the machine used as 
a three-phaser. If we cut out the сой, B C, altogether, 
then the output will be 4/3 V A. Hence, in general, the 
most efficient case is to join the three coils in series, one 
of them каш reversed. In this case, the heating of the 
armature is the same as when used as а three-phaser, but 
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the output is 553 per cent. less. If, however, the armature | majority of machines are star wound, we will suppose this 

is badly ventilated, so that it gets rid of its heat slowly, | one to be so. 

then it might be better to use only two coils. To prove 1. When run as a three-phaser (connections to line are 

this, suppose the heating of the armatures the same in the | as in Fig. 1): Take line pressure as 500 volts. Then 

two cases, then 500 | 
27 A = 3r A2, volts per phase = Us = 289; where V = volts per 

F соге could ataid eee phase, and С = current per phase. For a three-phase 

8 y machine, output in watts — 5 C V ; therefore, current per 

Ж 1 24 output 100, 000 


h ridus 11 res. 
| 3 passe 75V 3 x 289 РЕЯ 
Output for two coils = A, V3 У = ae A = 212 VA. 150 PERE 
Output for three coils = 2 V A. 
Hence in this case the output is greater, and the required 500 VoLTe 
ratio is 0:707, as compared with 0:667 in the prezeding case. Ы 
Fic. 2. 


2. When run as а single-phaser (connections to line 
are as in Fig. 2): Current inereased by 50 per cent. 


= е. = 150 ашрегев; output — line voltage 


x current 500 x 150 = 75 kw., which is 75 per cent. of 
its former output.—G. M. 


Question No. 532.—How would you determine the amount of steam 


B used by an injector ? 
C Best Answer to No. 532 (awarded 10s.).—Undoubtedly 
Fic. 3. the simplest and most practical way of ascertaining the 


; ; uantity of steam used by an injector ig, to put it briefly 
With the armature star-connected, if we connect one 1 ; , , 
of the windings, O B, in Fig. 5 as in Fig. 4, then the vector first to каа, tae guantity and. temperature 8 


: supplied to the injector, and the temperature of the water 
sum of the volts will be 2 V, and hence the reasoning deſivered by it, and then to find by & simple calculation 


A the amount of steam ыр. The method is as follows : 

The water taken from the supply tank must be measured 

either by a water-meter on inlet to tank, or by direct 

measurement by filing the tank from a smaller one of 

known capacity, and leaving the water at the same level 

at the beginning and end of the test. The temperature of 

the water in the tank is then taken, and also the tempera- 

О ture of water delivered by injector. If there is no pocket 

/ on delivery pipe, a convenient method is to lay the thermo- 

О meter on delivery pipe and wrap waste round it. The 

uantity of steam used can then be calculated as follows: . 

he steam pressure being known, the total heat per pound 

of steam, H, can be found by referring to a table of the 

б properties of saturated steam, as given in any engineering 

рес book. It must be noted that the absolute pressure 

(boiler pressure on gauge + 14:7) must be taken. Then let 

will be exactly the same as in the preceding case. The |. Н = total heat per pound of steam from water at 32deg. F.; 
maximum value of the power we can get from the single- 0, = degrees Е. above 32deg. of delivery water; 

phase machine being only about seven-tenths of what we 0, = degrees F. above 32deg. of water in tank; 


Fic. 4. 


can get from the three-phaser. —J. C. R. W= weight of steam; 
Answer to No. 551 (awarded 5s.).—A three-phase machine | Wa- weight of water taken from tank; 
can be used as a single phase machine by disconnecting any | then WI (H- 1) W, (0, — 9,) 


single one of its phases and running with the other two in 
series with their respective line wires. The output of the 0.8 
machine will now be less than when run as a three-phaser, SWíRW, ( и a), 
but if it has been well designed it should still give about 


(i. e., heat lost by steam = heat given to water), 


Thus taking two set òf figures obtained in practice with 


15 AMPERES similar injectors on (1) a water-tube boiler evaporating 
1,060 gallons per hour, and (2) a Lancashire boiler evapo- 
LY? 500 VoLTS rating 600 gallons per hour, we find in the first case, where 
О 4, temperature of tank water was 66deg. Е, and ditto of 
“A, delivery from injector was 157deg. F., that 
Tol 125 - 54 
500 VoLTS Wi- 10,600 (272188) 
= 10,600 ( 2 ) 
Fis. 1 1,069 

75 per cent. of its rated output. If the speed is kept the = 9101. steam per hour (nearly). 

same as before, the line voltage will also remain the same, In the second case temperature of tank was 60deg., and 


and the current may be safely increased by about 30 per | that of delivery 170deg., from which the steam used was 
cent. over its former value. Take, for example, a three- | found to be 666lb. per hour. It will be noticed that the 
phase generator having а rated output of 100 kw. As the! proportion of steam used by injector to that generated 
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. was in the first case 86 per cent. and in the second 
11:1 per cent. At first sight this may seem а very 
formidable proportion, but it must be remembered that an 
injector is presumably only used as a regular means for 
feeding а boiler when, from laek of an economiser or other 
feed heater, the only alternative is to pump cold water 
direct. In such case the use of an injector would not only 
prove more economical, but also far less injurious to the 
boiler ; more economical, because although the pump would 
certainly take less steam than the injector, yet the water 
going in cold would more than counterbalance this, as the 
boiler would not raise so much steam. Also the water 
going in cold would bring more strains to bear due to 
increased expansion and contraction. 

It is somewhat difficult to determine the best size of 
injector to put on a boiler, as, on the one hand, if а small 
one is put inthere is the danger of being unable to keep 
the right water level owing to increase of load on boiler 
or to water having got low through carelessness or inability 
to start injector. On the other hand, if a large one be 
used, it takes steam and delivers water во rapidly as to 
drop boiler pressure considerably, which is particularly 
annoying if, as often happens, more load comes on at the 
same time. Probably the best plan in a case where injectors 
are used as a regular means for feeding would be to use 
two of different sizes, running the small one when possible, 
to reduce fluctuations of pressure, and keeping the large 
one as stand-by in case of emergency. The injectors should 
- be of the restarting type, or there will be continual bother 
and much time wasted in starting over again if the injector 
should happen to lose its water. It is also very advisable 
to supply feed from a point above injector, and thus make 
it work non-lifting. Attention to these two points would 
save the fireman endless trouble and the engineer-in-charge 
much worry.—k. S. В. 


Answer to No. 532 (awarded 7s. 6d.).—In a case such as 
this many complications may come in which will upset the 
accuracy of results worked out theoretically, such as a long 
length of discharge pipe or a large number of bends; or, 
again, the discharge pipe may be too small in its diameter 
to allow the water to flow freely In all of these cases the 
extra friction will materially affect the result. Another 
case which should not be omitted is that of a suction pipe 
with a considerable lift. However, neglecting all errors 
due to any of the above, and supposing a case where the 
water is drawn from the same level as tho ejector, the 
question as it stands is short of data. First of all, the 
pressure of steam must be known. I will take this case 
first. Suppose the pressure of steam to be 85lb. by a 
gauge, ог 100lb. gross, the energy of this steam escaping 

itv? 
equals velocity* The velocity of this steam is equal to 
70:5 times ~ P V, where P is the gross pressure and 
V is the volume of 11. of steam at that pressure; therefore 
the velocity is equal to 


70:6 J 100 x 4°35 = 70:5 435 = 70:5 x 20'8. 
velocity = 1,470 foot-seconds. 


7. the energy = 29 У foot pounds; 


= 55,800 foot-pounds. 


This is employed in overcoming a boiler pressure of 
85lb., and is equal to the energy required to overcome 


s kt. say 400ft. of 
pipe one square inch in area—/.v., llb. of this steam will 
put a mixture of steam and water into the boiler equal 
in volume to 400 cubic inches. This is equivalent to 
62.5 x 4001h, = 14-5]b. But IIb. of this was originally 


1,728 
; „steam 1 

steam, making the proportion =ru 
steam to 135:5lb. of water. In actual practice this will 
probably be about 12lb., allowing for errors due to the 
causes before mentioned. 

To take another case, where the temperature of the feed 
water as it enters the boiler, and also the temperature of 
the feed water as it leaves the feed tank, is known, the 


this pressure through a distance of 


i.e., lb. of 


question may be Pep solved, as it, resolves itself into 
merely a question of the ‘proportionate mixture of steam 
of a given pressure, and consequently known temperaturo 
with water, also of a given vip ЖАР, to give a final 
resulting temperature equal to that of the feed entering 
the boiler, e.g. Taking the same steam of 851b. by gauge, 
and supposing the temperature on entering the boiler to bo 
130deg. F., and the temperature of the feed on leaving the 
feed tank to be 60deg. F., given 1lb. of water at 60deg. F., 
what weight of steam at the above pressure will be required 
to raise the resulting mixture to 130? Let x = quantity of 
steam required ; then z (1,115 — 3 T) = total heat in that 
steam, and temperature of water before mixture = 60deg. F., 
then = (1,115 ~ ‘$ T) + 60 = (x + 1) x 130deg. 
.. 1,115 z — 98 z - 150 х = 150 - 60. 


.. 887 z = 70. 


. * TO y, 
887 
. £ = '0791b. 

; ; steam 79 
i.e., the proportion of water rael 1000 

Answer to No. 552 (awarded 5s.).—The simplest way to 
find the amount of steam used by a live-steam injector 
(it is assumed that the injector alluded to in the question 
is worked by live steam) is to take the difference of the 
temperature of the water as it enters the injector and as it 
leaves it by means of ordinary thermometers. The differ- 
ence between these two readings will be the heat added to 
the water by the condensation of the live steam used in 
the injector. If the quantity of the water passing through 
be known, it is easy to find the amount of steam used from 
these figures. Thus, assuming the water enters the injector 
at 60deg. Е. and leaves it at 120deg. F., and lb. of water 
pass through per minute, the amount of heat added to 
the water in British thermal units per minute will be 
(120 - 60) x 60 = 5,600. This is not quite correct, owing 
to the amount of heat necessary to raise llb. of water 
ldeg. not being the same over the whole scale, but it is 
usually assumed so in text-books on the subject and 
introduces no serious error. The quantity of steam con- 
taining 3,600 British thermal units depends on ite 
temperature. If the “latent heat of the steam is divided 
into 2,400, the result would be the number of pounds of 
steam used per minute. The latent heat of the steam can 
be found from the formula 

L = 966 — 71 (f- 212deg.), 

where ¢ = temperature of steam. As the latent heat of 
steam does not vary exactly in inverse proportion with the 
temperature, this formula is only approximately correct, 
but should be sufficiently accurate for ordinary purposes. 
Assume the steam pressure in the above case is 165lb. per 
square inch absolute, the temperature equivalent being 
366deg. F., then the latent heat of such steam will be 


966 — 71 (366 — 212) = 85677. 
5,600 
8567 
minute. Combining these results, we get the amount of 
steam used per minute from the formula 

MI - II) 

966 — 71 (t 212) 
where T, — temperature of water entering injector; 

T, = temperature of water leaving injector; and 
W = pounds of water passing through injector per 
minute. 


With regard to a method of finding the amount of water 
passing through the injector, perhaps the most convenient 
would be to, during the test, shut off the inflow of water 
to the feed tank, and measure the fall in level in feet or a 
fraction of a foot per minute. This, multiplied by area of 
tank in square feet, would give the amount of water used 
per minute in cubic feet, or if divided by 62°5, the 
weight of a cubic foot of water in pounds per minute.— 
A. J. J. G. W. 


Answer to No. 552 (awarded 58.).— There is no doubt that 
the injector to be experimented with in this case is a live 


—G. G 8. 


The steam used will, therefore, be = 4:210. per 
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steam injector, and it appears that as there is as yet no 
instrument which will reliably measure the amount of steam 
that passes through a pipe, the only way to measure it is 
by considering the amount of heat added to the feed water 
by the steam. It is known from experiments the amount 
of heat contained in 1lb of steam at a certain temperature, 
and if the amount of heat added to the feed water be also 
known, clearly the amount of steam сап be found from 
these figures. Considering, firstly, the heat contained in 
the steam, assume the temperature to be £ F. when it 
passes to the injector. The steam is first reduced {оа 
state of water. During this reduction the latent heat of 
the steam is given to the feed water, and the water result- 
ing from the condensation of the steam is further reduced 
in temperature when it mixes with the feed water If, 
therefore, the latent heat of the steam and the heat given 
by the condensed steam —2.е., the resulting water—be 
added, it will be equivalent to the inerease of heat of the 
feed water. This amount of heat is called the total heat 
of steam, which is found by the formula. 


Н = 1,082 + ‘305 хі — Л, 


where ¢ = temperature of steam ; 
h = amount of heat necessary to raise 110. of water 
from /, to , when ¿= initial temperature of 
water. 


Taking next the amount of heat given to the water, this 
ean be found by taking the difference of temperature 
between the inlet to and outlet from the injector and 
multiplying by the number of pounds of water that passes 
through. Thus if S pounds of water pass through per 
minute and the temperature of inlet and outlet are 
respectively 0 and ti, then the amount of heat taken per 


minute will be S (/, — Fo), which is equivalent to Vx Н, | 


where V = pounds of steam used per minute. 

| S (t, — t,) = V (1,082 4-505 f), 
m S (f -to 

| 1,082 4--305 f h 

For example, suppose the water enters the injector at 


40deg. F. and leaves it at 100deg., also 25lb. of water 
pass through per minute, the heat added will be 


25 (100 — 40) = 1,500. 
If in this case the temperature of steam be 338deg. F., 
the steam used per minute will be 
= 1.500 — — = 1:61Ь. 
1,082 + 505 х 558 258 
Here Л =! – 1, = :558 - 100 = 258 B. T. U. 
A. J. SWANSEA. 


Thus we get 


and 


LEGAL INTELLIGENCE. 


ACETYLENE ILLUMINATING COMPANY v. UNITED 
ALKALI COMPANY. 


In the Court of Appeal, composed of Lords Justices Vaughan 
Williams, Stirling, and Oozens-Hardy, on Wednesday this case came on 
for hearing on the appeal of the plaintiff company from a decision of 
Mr. Justice Buckley in the Chancery Division. The action was brought 
to restrain the United Alkali Company from an alleged infringement of 
Willson’s patent of 1894 for the manufacture of calcium carbide. It was 
claimed for Willson’s patent, which consisted of passing a powerful 
electric current tbrough. carbon and lime, by which an intense heat 
was obtained, that it enabled that which was before known only as a 
chemical curiosity to be manufactured commercially. The defence 
was that the patent of 1894 was anticipated by a previous patent of 
Willson's and by papers communicated by а man named Moissan to a 
French scientific institution. The defendant company also denied 
that it had infringed the plaintiff company's patent. 

In the result the Court held that the Acetylene Illuminating Com- 
pany's patent was bad on the grounds both of anticipation and want of 
subject matter, and the appeal was dismissed with costs. 


WORKMEN'S COMPENSATION CASE. 


At Newport County Court on Thursday last week Judge Owen 
heard а claim under the Workmen's Compensation Act, brought by 
Walter John Gough, bricklayer, who claimed £300 from Messrs. A. L. 
Morgan and Co., contractors, Newport. The case for the applicant 
was that he was working on the chimney stack at the Newport Cor- 
poration electric power station, for which the respondents were the 
contractors. Stone was raised by means of sliearlegs, the feet of which 
rested in the holes upon the platform. On May 28 a block of stone 


was swung over to the edge of the stack by means of the wire ee 
when the shearlegs toppled over on to the applicant, who was knocked 
over the outside of the stack, and was pinned agaainst it by the wire 
rope. Gough sustained a fracture of the left arm and other injuries. 
His Honour, in giving jadgment, pointed out that the respondent 
had not shown that the workmen had been given any instructions as 
to the way the stone was to be moved, or as to the danger in swinging 
it in the way which caused the accident. He held that the applicant 
had made out his case, and awarded him £50 compensation and costs. 


A TELEPHONE AGREEMENT. 


At the Brighton County Court this week Judge Martineau had before 
him a case in which the National Telephone Company sued A. Girling, 
of Brighton, bootmaker and grocer, for 9s. 9d. for use and occupation 
of a telephone line and instrument from June 16 to Aug. 15 last. 

Plaintiff's Manager said the defendant entered into an agreement 
for an instrument for local calls at 1d. a call. There was no annual 
rental, but defendant guaranteed a minimum payment of 2d. per day, 
which had to be placed in an automatic box attached to the instru- 
ment, the agreement being that the contents of the box had to be 
made up to this minimum at the end of every month. At the end of 
a month there was 4s. 9d. short, and as the defendant would not pay, 
the company, in accordance with the terms of their agreement, discon- 
nected the line, and another month’s payments became due. 

Num Honour: He has to pay although he doesn't have the use of 
the line ? ' 

Witness: Yes, that's the only remedy we have against bad payers 
except coming here. 

His Honour: It scems uncommonly unjust. 

The Defendant: I've paid every penny I owe for the use of the 
telephone. 

. His Honour: I'm afraid you will have to pay to the end of the 
year, but I think the company ought to connect you again. 

The Manager: We shall be very happy to do so. 

His Honour gave judgment for the plaintiffs for the amount 
claimed, with costs. 


WINDING-UP PETITION. 


In the Chancery Division on Tuesday Mr. Justice Byrne, in the 
case of the British Power, Traction, and Lighting Company, had 
before him the petition of L. Hannen, judgment creditor, for & 
winding-up order. The petition was directed to stand for three weeks 
on the usual undertaking, it being stated that hopes were entertained 
of a reconstruction of the company. 


COMPANIES’ MEETINGS AND REPORTS, 


POWER GAS. 


The report of the directors for the period ended Sept. 30 last, to be 
submitted at the meeting on the 4th prox., states that the whole of 
the share capital offered for subscription was applied for and duly 
allotted, and the Company was authorised to commence business on 
Aug. 16, 1901. The Company has completed the purchase of the whole 
of the properties to be acquired in the terms of the prospectus. The 
shareholders are aware that the purchase included the entire share 
capital of Ashmore, Benson, Pease, and Co., Limited, of Stockton-on- 
Tees, where the manufacturing business of the Company is carried on. 
The extension and remodelling of the works was taken in hand at 
once, and they have now been thoroughly equipped with modern 
tools and appliances, enabling them to turn outa large amount of 
work. The expenditure incurred on this account is included under 
the heading of investments and advances, on the assets side of the 
balance-sheet. The directors announce that contracts for a number of 
important installations have been secured (including the plant for the 
South Staffordshire Mond Gas Company), and that the works are fully 
iid acs The balance-sheet shows a balance to the credit of profit 
and loss account of £14,967, which the directors propose to apply as 
follows : amount to be written off preliminary expenses account, 
£2,000 ; dividend at 6 per cent. per annum upon the ordinary shares, 
£8,868 ; dividend at 4 per cent. per annum upon the deferred shares, 
£2,691 ; balance to be carried forward to next account, £1,408. 


ERTS STRESSES — 


NEW COMPANIES REGISTERED. 


Bridgwater and District Electric Supply and Traction 
Company, Limited.—Capital, £15,000. Objects: to carry on in all 
its branches the business of a light, heat, and power company ; for 
the purposes of the Company to lay any cables, wires, lines ; as manu- 
facturers of accumulators; to lay down in Bridgwater and elsewhere 
rail and tram roads; to build and run electric omnibuses and vans ; 
as builders of locomotives, dynamos, etc. 

Midgley's Electric Therapeutical Company, Limited. — 
Capital, £1,000. Objects: to take over the benefits and obligations 
of the lessee ; also agreements with W. S. Thomson and Е. Murgatroyd 
for the lease of an installation and light treatment, with all rooms, 
appliances, machinery, etc., for medical and surgical purposes; to fit 
up hospitals and other institutions. 

Webster's, Limited.—Capital, £2,000. Objects: to carry on in 
allorany of its branches the business of electrical engineers as now 
and hitherto carried on by W. M. Storr, St. John's-lane, Dudley Port, 
as Webster, Michelson, and Co., ete. 
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Birkenhead and Chester Tramways.Company, Limited,— 
Capital, £5,000. Objects: to lay down trams and light railways; as 
manufacturers of and dealers in rails and all necessary appliances, 
rolling-stock, vans, cabs, and other vehicles and carriages, whether 
propelled by compressed air, gas, electricity, steam, or otherwise, efc. 

Londonderry-Movill Electric Syndicate, Limited.—Capital, 
£10,000. Objects: to acquire the benefit of certain work already 
done by the Londonderry-Movill electric railway scheme ; to continue 
the same ; to construct light railways, etc. 

"^ Metropolitan Electric Tubes Syndicate, Limited.—Capital, 
£15,000. Objects: to adopt an agreement with Thomas Hunter, and 
to carry on the general business of an electric light works, etc. | 

Motor Power Company, Limited.—Capital, £100. Objects: to 
carry on in all or any of their respective branches the businesses of 
cycle makers, motor and motorcar builders, and engineers, etc. 


Carl Oppermann Electric Carriage Company, Limited.— 
Capital, £50,000. Objects: to acquire as a going concern and carry 
on the business of an electrical engineer and motor-carriage maker as 
carried on by C. Tunstill J. Oppermann, at 2, Wynyatt-street, and 
Rawstone-street, Clerkenwell, with the plant, machinery, assets, etc., 
thereof; to acquire and turn to account three inventions of the said 
C. T. J. Oppermann for improvements in electrical controllers in motor 
road vehicles and in secondary batteries ; as producers and suppliers of 
electricity ; ав electrical and mechanical engineers, etc. 


APPOINTMENTS VACANT. 


Station Superintendent, Ilford Urban District Council, £150 per 
annum, Dec. 1. See advertisement. 

Assistant Mains Superintendent, Aberdeen Corporation Elec- 
tricity Department, £2 per week, Dec. 1. See advertisement. 

Electrical Engineers. Elland Urban District Council, Dec. 22. 
Fulham Borough Council, £400 per annum, rising by £25 per annum 
to £600 per annum, Dec. 15. See advertisements. 

Test-Room Assistant, Aberdeen Corporation Electricity Depart- 
ment, 508. рег week, Dec. 8. See advertisement. 

Mechanical Draughtsmen, experienced in the design of central- 
station switchgear. See advertisement. 

Works Manager for large electrical swituh works. See advertise- 
ment. 

Meter Tester, Swiss, German, or French, thoroughly conversant 
with Vulcan, Aron, and Chamberlain and Hookham meters. See 
advertisement, 

Apprentice for direct-current central station. See advertisement. 

Improver for direct-current station, able to take entire charge of 
shift; concentric mains experience a recommendation. See adver- 
tisement. 

Gentleman to represent firm of manufacturers dealing in materials 
for electrical industry. See advertisement. 


че EY осто TT EET 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Hebden Bridge.—The Urban District Council require tenders for 
clectricity plant estimated at £12,000. 

St. Panoras.-—The Borough Council invite tenders for supplying 
a covered testing truck. Tenders by Dec. 9. Sce advertisement. 

Swansea.—The Corporation invite tenders for the supply of electric 
motors and starting switches for à period of 12 months. Tenders by 
Dec. 1. See advertisement. 

Bristol.—The Electrical Committee invite tenders (from boiler 
makers only) for water-tube boilers and accessories. Tenders by 
Dec. 11. See advertisement. 

Bethnal Green.—The Board of Guardians invite tenders for the 
wiring of the administrative offices, Bishop's-road. Victoria Park, N.E. 
Tenders by Dec. 4. Sve advertisement. 

о1.— The Electricity Committee invite tenders (from аге lamp 
manufacturers only) for 380 5-ampere direct-current open-type arc 
lampe. Tenders by Dec. 8. See advertisement. 


Croydon.—The Town Council invite tenders for the extension of 
the car-shed at the Brighton-road (Purley) depot. 
etc., may be seen and obtained at the Deputy Borough Engineer’s 
Office, Town Hall, Croydon. Tenders by 11 a.m. on Dec. 8 


Bexley.—The Electric Lighting and Traction Committee invite 
tenders for car-shed buildings and steelwork. Specification, etc., may 
be seen at the Public Hall, Bexleyheath, and obtained at the offices of 
the Engineers, 82, Victoria-stieet, S.W. Tenders by Dec. 8. 


Caen (Calvados, France).—The Prefect at this place requires 
tenders for the concession and working of а light railway between 


© Trouville and Honfleur, a distance of about 10 miles, for goods and 


SET traffic. Electric traction preferred. Tenders by Jan. 1, 
903. 

Sidmouth.—The Urban District Council invite tenders from elec- 
trical engineers and others for the lease for a period of 42 years of a 
provisional order for the supply of electricity for lighting, heating, 
and power throughout their district. Tenders by Dec. 20. See 
advertisement. 

Manchester. The Electricity Committee invite tenders for the 
supply and delivery, à» and when required, of 600 electricity meters. 


| 
! 


Specitications, . 


Specifications, etc., may be obtained on application to Mr. F. E. 
ughes, secretary, Electricity Department, Town Hall, Manchester. 
Tenders by Dec. 3. 

Dublin. —The Dublin United Tramways Company invite tenders 
for the supply of general stores, including car fittings, iron, steel, 
castings, oils, paints, glass, brushes, ironmongery, harness materials, 
electrical supplies, timber, etc., during year ending Dec. 51, 1903. 
Tenders by Dec. 8. See advertisement. 

Manchester.—The Trafford Park Estates Company, Limited, 
invite tenders for permanent way, roadmaking, draining, ete., over- 
head equipment, and steel poles, ete. Specification, etc., can be 
obtained from Messrs Lacey, Clirehugh. and Sillar, 2, Queen Anne's- 
gate, Westminster. Tenders by Dec. 13. 

Brighton.—The Council invite tenders for the construction of the 
permanent way of the tramroads in London-road, St. Peter’s-parade, 
and Old.steine, eto., including the bonding and all contingent works, 
and paving with wood the whole of the area of such roads, including 
the tramway tracks. Tenders by Dec. 23. See advertisement. 

La Valette.—The Municipality invite tenders for the establish- 
ment and working for 99 years of a tramway between La Valette and 
Senglea Cospiena, Vettoriosa und Casal Zebbug. Deposit £300. 
Tenders by Nov. 25 to Wm. Casolani. receiver-general and director 
of contracts, La Valette. Plans and particulars will be ready by 
March 1, 1903. | 

Dumfries (Scotland).—The Town Council invite tenders from : 
companies as follows—viz. : (1) for the burgh's electric light pro- 
visional order, and alternately (2) for light and traction combined ; 
(3) for а supply of electricity to drive the cars, if the Council resolve to 
conduct the traction ; (4) if the Council construct the works, tenders 
for а lease of each. Tenders by Dec. 1. See advertisement. 

Clacton.—Thé Urban District Council invite tenders for the supply 
and erection of boiler-house plant, two Economic boilers with fittings 
and accessories, steam and exhaust piping, two high-speed engines, 
two 100-kw. dynamos, balancer and boosters, switchboard, street 
work, underground cables, switch pillars, etc., accumulators, travel- 
ling crane, and rails. Tenders by Dec. 22. See advertisement. 


Mansfield.- -The Corporation invite tenders for the complete wiring 
and equipment of their electricity works for power, light, and bells. 
Specification, ete., may be inspected and obtained at the office of Mr. 
Robert Hammond, M. I. C. E., consulting engineer to the Corporation, 
64, Victoria-street, London, S.W., or at tho office of Mr. E. Holcombe 
Hewlett, clerk of the works, at the Electricity Works, Mansfield. 
Tenders by Dec. 1. 

London, 8.W.—The Wandsworth and Clapham Board of Guardians 
invite tenders for providing and fixing up an electric wiring installa- 
tion, and the fittings thereto, to the new buildings now bein 
erected, and known as tho receiving ward block, servants’ block, an 
waiting-hall block at their infirmary, St. John’s-hill, Wandsworth. 
Specification, etc., may he obtained up to and including Dec. 8, 
between 10 a.m. and 4 p.m. (Saturdays until 1 p.m.), upon applica- 
tion to the Guardians’ architects, Messrs. Lansdell and Harrison, 
65 and 66, Basinghall-street, E.C. Tenders by 12 noon on Dec. 10. 


Durban (Natal).—Tenders are invited for the following in connec- 
tion with the new municipal telephone system : & complete exchange 
equipment for an ultimate capacity of 7,200 lines, the present contract 
to make immediate provision for 2,520 lines. The equipment comprises 
all distribution and switchroom boards, power plant, and wiring. 
The contract also includes the work of erection in Durban and main- 
tenance for three months; and underground dry-core air-space cables, 
comprising approximately 15,000ft. 200 pair, 12,000ft. 150 pair, 
25,000ft. 100 pair, 6,000ft. 75 pair, 7,000ft. 50 pair, 12,000ft. 25 pair. 
Tenders by Dec. 5. See advertisement. 

Shanghai.—The Board of Trade have received through the Foreign 
Office, from Н.М. Commercial Attaché at Shanghai, copy of an 
advertisement issued by the Municipal Secretary at Tientsin, calling 
for proposals for the lighting of the British concessions by electricity— 
as blows : British Municipality and British Municipal Extension, 
Tienstin. Notice—The British Municipal Councils, in accordance with 
the terms of the resolution passed at the general meeting of land- 
owners, fuers, etc., held on May 2, are now propared to receive 
proposals for the lighting of the concessions by electricity, such 
propo to be submitted by Nov. 30. Mr. A. W. Harvey Pellingham, 
A. M. I. C. E., secretary and engineer. Note.—It is understood that no 
details or specification will be furnished. 


RESULTS OF TENDERS. 


Mansfield —The Corporation have accepted the tender of the 
Mansfield Engineering Company, Manstield, for the wiring of the 
town hall preinises. 


Bridgend,—The Urban District Council have accepted the tender 
of Callender's Cable and Construction Company for electric mains for 
public lighting, at £4,031. 

Swindon.—The Corporation have accepted the tender of Venner 
and Co., 6, Old Queen.street, Westminster, at £216. 7s. 6d., for 
direct-current electricity meters. 


Adelaide.—The Electric Lighting and Traction Company of 
Australia have accepted the tender of D. Bruce Peebles, Edinburgh, 
for duplicate 350-h.p. generators, with Willans engines. 


Newoastle-on-Tyne.—The City Council have accepted the tender 
of Russell and Co. for supply and erection of overhead tramway poles 
on the extension routes to Benwell and Walker, at £7,131. 


Grimsby.—Tle Corporation have accepted the following tenders 
for the supply of continuous-current motors for letting on the hire 
system: Crompton and Co., Chelmsford, 4 h.p. and g h. p.; Keighley 
Electrical Company, Keighley, 1 h.p. to 10 h.p. 
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Fulham.—At a meeting of the Borough Council a committee 
recommended the acceptance of the tender of Aiton and Co. for exten- 
sions to pipework at the electric пе and destructor works, at 
21,872; and that of P. B. Cow and Co. "or the supply of 25 large 
indiarubber mats, at £69. 6s. 

Batley.—The Corporation have accepted the tender of Baker, 
Bauer, and Co. for a battery of accumulators having 770 ampere- 
hours capacity on a 10-hour discharge and 400 ampere-hours on a 
one-hour discharge. The above firm are the agents for the Accumu- 
latoren Werke, Witten-a/d-Ruhr. 

London County Council.—The Council have received the follow- 
ing tenders for the supply of the low-tension switchboards for use at 
the sub-stations now being erected at Brixton, Clapham, and the 
Elephant and Castle : 


J. G. Statter and Co., Birmingham ........................... £1,604 9 0 
Electric and Ordnance Accessories Company, Limited 

(Messrs. Vickers, Sons, and Maxim), Birmingham... 2,248 0 0 
Allgemeine Elektricitits.Gesellschaft, Berlin 2,260 0 0 
Cowans, Limited, Manchester ................................. 2,310 0 O 
А. Kramer, London ............................................. : 8 0 
Cox-Walkers, Limited, Darlingtoe n 2,459 0 0 
Consolidated Telephone Construction and  Manu- 

facturing Company, Limited, London..................... 2,500 0 0 
Kelvin and J. ite, Limited, Glasgow..................... 2,682 18 0 
British Westinghouse Electric and Manufacturing | 

Сотарап 8 Limited, London. 2,599 9 0 
Electric Construction Company. Limited, Wolver- 

ep “ sss е нра 2,754 0 0 
B. Thomas, Manchester 2,772 0 0 
Siemens Bros. and Co., Limited, Westminster „ 3,071 0 0 
Johnson and Phillips, Old Charlton, Kent.................. 3,087 17 0 
Electrical Transmission Company, Hammersmith  .... 5,216 4 0 
Mather and Platt, Limited, Manchester . 5,245 3 0 
W. J. Fryer and Co., Harrow- road, ..................... 5,294 5 0 
Edison and Swan United Electric Light Company, 

Limited, London VVV 2,710 6 6 
Ditto (alternative) , 8 3,340 2 6 
Ferranti Limited, Hollin wood, Lancaster.................. 4,108 12 0 
Ditto (alternativeꝛoꝛꝛ̃ mmm 2,985 8 0 
British Thomson-Houston Company, Limited, Rugby... 4,511 15 0 
Holland House Electrical Manufacturing Company, 

Limited, ge x 5,458 11 0 
Heaton and Smith, Limited, Salford ........................ 6,044 3 0 


The following recommendations have been made: (%%) That, subject 
to the usual enquiries proving satisfactory, the tender of Messrs. 
Cowans, Limited, be accepted for the supply, for the sum of £2,310, 
of three low-tension switchboards for use at the sub-stations to be 
established at Brixton, Clapham, and near the Elephant and Castle 
respectively, in connection with the reconstruction for electrical 
traction of the Tooting-to-Westminster, ete., tramways. (^) That 
Messrs. Cowans, Limited, be allowed to sul-let the following portions 
of the work in connection with the manufacture and erection of the 
switchboards referred to in the foregoing resolution—namely : (1) to 
Messrs. Nalder Bros. and Thonipson, London, the manufacture of the 
instruments ; (2) to Messrs. E. Matthews and Co., London, the pre- 

tion and the enamelling of the slate panels ; and (3) to the British 
homson-Houston Compeny, Limited, Rugby, the manufacture of the 
lightning arresters. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Shipley.—Application is to be made to borrow £45,000 for electric 
lighting and power purposes. 

Lurgan.—The erection of a small electric lighting plant at Castor 
Bay pumping station is suggested. 

Haverfordwest.—Discussion on the pumping scheme has been 
adjourned until next Ceuncil meeting. 

Slough.—The Slough and Datchet Electric Light Company are 
making rapid progress with their generating station. 

Montrose.—The School Board are obtaining an estimate as to the 
vost of introducing electric light at the cookery school. 

Worcester.—Tho National Telephone Company have obtained 
permission to place wires underground in various places. 

Nuneaton.—Next Monday, at 2.30 p.m., the Urban District 
Council's electricity supply undertaking will be formally opened. 

Rawtenstall.—The Board of Trade have extended the Rawtenstall 
electric lighting order for a further period of one year from the 
6th inst. 

Falkirk.—Mr. Robert Sim, Edinburgh, has been appointed to the 
post of assistant to the resident electrical engineer at a salary of £100 
per annum. 

Stepney.—An independent expert is to he employed by the 
Guardians to examine the electrical plant at the houses and to report 
upon the whole subject. 

Stirling. —The engincer's report for four weeks ending Nov. 1, 1902, 
shows that 18,011 units were generated, compared with 11,774 for 
the same period lust year. 

Parliament.—In the House of Commons on Monday the Electric 
Lighting Acts Amendment (Scotland) Bill passed through committee, 
and was read a third time. 

Paris.—The Compagnie Générale d' Electricité has convened а 
neral meeting of its shareholders for next month, when the issue of 
ebentures is to bo discussed. 


Dover.—The Corporation have decided to apply for parliamentary 
pus to purchase the existing electric lighting undertaking in the 

rough and adjoining district. ` 

Leven(Fife).—The Town Councilhave consented tothe application of 
Messrs. Crompton and Oo. as to the granting of a provisional order to 
the Electrical Supply Company. 

Newton Abbot.—The offer of the Urban Electric Supply Company, 
Limited, to light the town by electricity for £900 per annum has been 
accepted, and a 10 years’ agreement prepared. 


Chatham.—The undertaking of the Chatham and Rochester 
Electric Lighting Company has been sold at a price, fixed at £62,791 
by arbitration, to the Kent Electric Power Syndicate. 


Auckland.—The Urban Council have decided that the powers for 
& provisional order given to Edmundsons' Electric Company should 
be transferred to the Durham Electric Power Company. 


Whitworth.—The Council have appointed а committee to meet 
the Lancashire Blectric Power Company's general manager, Mr. 
Herring, with regard to laying of mains in the district. 


Jamaica.—The Local Government is arranging to introduce a Bill 
during the next session of the Legislative Council to grant facilities 
for the establishment of wireless telegraphy in the colony. 


Brixham.—The Urban District Council have decided to apply for 
a provisional order and to fix the seal of the Council to an ment 
with Messrs. Crompton and Co. for the electric lighting of the town. 


Levenshulme.—Thbe Urban District Council have received sanction 
to loans, amounting to a total of £11,885, for the purchase of a site 
for the erection of a refuse destructor and disinfector for the district. 


East Barnet.—The Board of Trade have now approved of the system 
of electric lighting proposed to be introduced by the Council. The 
engineer's estimate of the cost of the proposed works are being printed. 


Dodworth.—The question of lighting the district was referred to 
at the last meeting of the Urban District Council, and it was decided 
to hold a special meeting to consider estimates from different electric 
companies. 

Apsley Епа —Тһе brushworks of Messrs. Kent Bros., Limited, at 
Apsley End, have been fitted up with electric light by Messrs, Miskin 
and Rice, electrical engineers, of St. Martin's-lane, London, W.C., and 
St. Albans. 

Polmont.—On Friday evening last the formal inauguration of the 
electric light at the Co-operative Society's central premises took place. 
Mr. Robert Cunningham, jun., Glasgow, was responsible for thé 
installation. 


Gorton.—The Urban District Council have decided to apply for the - 


consent of the Board of Trade to a further period of two years іа 
which to carry out their obligations under the Gorton Electric Supply 
Order, 1899. 

Sheffield.—The electric light extensions to Brightside, in response 
to applications from Cammells and Jessops, at a cost of £6,336, will 
not be made unless terms satisfactory to the committee are made by 
those asking for it. 

Explosions.—The Maidstone gas explosion is sub judice. In 
Birmingham the top of а street box was blown out on the 24th owing 
to an accumulation of coal gas. There was nothing to show how the 
latter became ignited. 

8t. Pancras.—The Borough Council propose to increase the salary 
of Mr. David Arthur Smith, the collector in the electricity and 
public lighting department, from £168 to £180 per annum, and be 
further increased a year hence to £200 per annum. 

Market Drayton.—On the 24th inst. the recently completed 
electric light and power works were publicly declared open by Mrs. 
Donaldson Hodson, of Cheswardine, who was presented with а 
charming letter-weight switch as a memento of the event. 


Southwark.—At Wednesday’s meeting of the Borough Council it 
was stated that 24,642 8-c.p. lamps had been connected with the 
Borough Councils mains for light and 2,618 for power. "There had 
been an increase of 197 lamps connected during the fortnight. 


Cark (North Lancs.).—Messrs. Dickinson Bros., corn millers, 
have installed a dynamo at their mill worked by water power, and 
the light has been taken throughout the mill and some private resi- 
dences. The lighting of the village is only a question of time. 


Brighton.— Mr. W. R. Galbraith is losing the services of his chief 
assistant, and the Corporation have consented to his finishing the 
work at Southwick in conjunction with Sir Alexander Binnie, which 
arrangement will not involve any additional expense to the Cor- 
poration. 

Clyde Lighthouses Trust.—At the last meeting of the electors 
qualified by the Clyde Lighthouses Act, Mr. R. W. Muiy, 
trustec, said the Cumbrae lighthouse, of 158,000 c.p., 
lighthouse in Great Britain to have incandescent 
fitted up. 

Kingswear. —Edmundson’s Electricity Corporation fare arranging 
to run a cable across the river for the electric lighting ‘of the village, 
and the Great Western Railway Company are to be asked for 18- 
sion to lay the cable from the floating bridge to the village, a disistice 
of about a mile. 

Ormskirk.—The negotiations with the Southport Corporation for 
an electric light supply have come toan end, and steps will now be 
taken to dispose of the Council's provisional order to some firm who 
would work it and would give the Council the opticn of repurchasing 
at а price agreed upon. 

Pontardulais.—The Local Government Board have intimated, in 
reply to an application by the Llandilo-Talybont Parish Council foi 
power to borrow £1,250 for the electric lighting o Pontardulais, that 
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parish councils are not empowered to undertake the generation or 
manufacture of electricity. 

Personal.—We learn that Mr. Ernest Thompson, a director of 
Nalder Bros. and Thompson, Queen-street, E.C., has been ordered to 
take a voyage on account of his health. Не left last Friday for New 
Zealand, and proposes to complete his trip by visiting Australia, 
Japan, Canada, and the United States. 

Pangbourne. —'ihe Council have consented to an application of the 
Whitchurch and Pangbourne Electric Supply Company, Limited, for 
sanction to an application which the company intend to make next 
session for a provisional order authorising the supply of electricity for 
public and private uses within the parish of Pangbourne 

Exeter.— The Electric Lighting Committee have appointed Mr. F. 
Smith, of Exeter, as clerk of works to superintend the erection of the 
electric light works at the Basin. Steps are to be taken to improve 
the lighting of the Miles memorial clock tower and the surrounding 
area, at an estimated net increased cost per annum of £24. 14s. 

Nantwich.—The Local Government Board have deferred their 
decision with reference to the Council's application to borrow £12,505 
for electric lighting, and £1,275 for the provision of a refuse destructor, 
until they had before them the report of their inspector on the appli- 
cation of the Council to borrow £6,927 for works of sewage disposal. 

Fire.—A fire occurred last Thursday at the Marconi wireless tele- 
graphy station at the Lizard. The station is built entirely of wood 
covered with felt and tarred, and an overheated pipe of a stove fixed 
in the interior and carried through the wooden end up above the roof, 
and clamped to the end of the building, caused the felt to take fire 
and smoulder. No great damage was done. 

Bridgend.—The Council are asking the South Wales Electrical 
Power Company to put a clause in their ments with their power 
customers within the urban area prohibiting them from using the 
electrical power for lighting purposes, the company's agreement with 
the Council having reserved to the latter the sole power to supply 
electricity for lighting purposes within the urban area. 

Kirkintilloch.—The Town Council were among the opponents of 
the Clyde Valley Electric Company before Parliament, and they were 
80 far successful that a clause was inserted in the Bill giving power to 
the Council within two years to apply to the Board of Trade for a 

rovisional order for the supply of electricity within the burgh. The 

uncil now announce their intention of applying for an order. 

Acton. —The Lighting Committee recommended at the last District 
Council meeting that the Council appoint а consulting engineer to 
advise and report to the committee as to the best and most economical 
manner of starting works for supplying electricity for the district, and 
also on the advisability of ош the electricity works with the 
dust destructor. The matter was deferred for further consideration. 

Stoke Newington.—The Borough Council propose to prooeed with 
a Bill in Parliament to enable them to obtain by agreement electrical 
energy from adjoining borough councils, and to obtain compulsory 

wers for the acquisition of land and premises for the purpose of the 

aths and Wash-houses Acts, 1846 to 1896, and that the said Council 
shall be at liberty to incur the expenses of and incidental to the pro- 
motion of such Bill. 

Pacific Commercial Cable.—-It is reported that Mr. George С. 
Ward, general manager of the Commercial and Pacific Commercial 
Oable, has completed terms for extension of the cable to Shanghai, 
and now seeks the co-operation of the U.S.A. Navy Department in 
laying the cable from Hayti to the Philippines. He expects to be 
able to undertake by July next to send a cable round the world in 
less than 39 minutes, 

Spain.—Concessions to take water for electrical power purposes have 
been obtained by Señor Eugenio Grasset, who will be allowed to take 
1,000 litres per second from the Pajares, in the province of Oviedo, 
and by Већог Eusebio Pelegri y ea e who will be allowed to take 
9,000 litres per second from the Segre by Prat de Via, and 10,000 litres 
by Roca de San Armenque, and 2,500 litres from the River Aurasa, 
also at thelatter place. 

Rotherham —At the last meeting of the Guardians a letter was 
read in which Mr. E. Cross, electric lighting engineer for the Corpora- 
tion, gave the following comparative figures as to the cost of electric 
light т. gas at the Rotherham Hospital: Gas (1901)—June quarter, 
225 6s.; September quarter, £22. 103. 94. — total, £47. 16s. 9d. 
Electricity (1902) – June quarter, £21. 18s. 1d.; September quarter, 
£20. 15s 1d.—total, £42. 11s. 9d. 

Haokney.—The Borough Council propose to consent to the laying 
of telephone wires by the Postmaster-General subject to the Council's 
right to withdraw such consent upon giving to the Postmaster-General 
three months' notice in writing, if at any time they deem proper so to 
do, and subject also to the condition that all paving, etc., disturbed 
shall be properly made good to the satisfaction of the borough surveyor, 
and at the expense of the Postal Telegraph Department. 

Hamilton. —Plans have been passed at the instance of Edmundsons’ 
Electricity Corporation for the erection of an electricity generating 
station at Almada Hill, They showed a substantial two-storey stone 
building with a pes of 90ft. by 100ft., providing accommodation 
for engines, offices, and engineer’s dwelling. During the erection of 
the building petitioners were granted power to erect a temporary 
structure in which meanwhile to carry on the work. The estimated 
cost is about £4,000. 

Carmarthenshire Electric Power Co.—Application is intended 
to be made to Parliament in the next session for leave to introduce а 
Bill for the incorporation of a company, to be called the Carmarthen- 
shire Electric Power Company, for the purpose of establishing and carry- 
ing on electrio works in different parts of the county, including Llanelly, 
Pontyberem, Tirydail, St. Clears, Glanrhyd, and Carmarthen. At 
Oarmarthen the intention is to acquire the Carmarthen Tinworks, 
which have been disused for many months past, 
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Stock Exchange.—The Stock Exchange Committee has appointed 
Dec. 3 as a special settling day in Bromley (Kent) Electric Light and 
Power Company's £50,000 44 per cent. first debenture stock, and 
ordered the said securities to be quoted in the official list. Applica- 
tions have been made to the committee to appoint а special settling 
day in and to grant & quotation to the Bath Electric Tramways, 
Limited, 75,000 5 per cent. cumulative preference shares of £1 each 
and 160,000 preferred ordinary shares of £1 each. 


West Ham.—The Council have adopted a resolution of the Lighting 
and Tramways Committee with regard to the question of the reappoint- 
ment of Mr. J. J. Steinitz as consulting electrical engineer. The com- 
mittee being of opinion that it was no longer necessary to have а 
consulting electrical engineer, recommended that he be not appointed. 
At the same time they '' desired to place on record their appreciation 
of Mr. Steinitz's services, and recommended that a testimonial to this 
effect be given to him under tlre seal of the Council." 


Gravesend.—On Sunday last the Roman Catholic Church of St. 
John was lighted for the first time by electricity, and much satisfac- 
tion was iid em at tho excellence of the illumination, which 
pleasing result was in а large measure due to Mr. Sidney Blandford, 
A. I. E. E., of Windmill-street, who installed the new light, and was 
particularly fortunate in the choice of the sites for the lamps. Other 
installations of the same firm include the new premises of the London 
and Provincial Bank, Mitre Hotel, Nelson Hotel, etc. 


Maidenhead.—The Town Council have adopted a report of tl 
Eleotric Lighting Committee stating that the easy wiring contract ha 1 
been agreed upon. Other paragraphs included consulting and resi- 
dent engineer’s reports, proposals for purchase of instruments, insur- 
ance of electric lig ting station and machinery, extensions, charge per 
unit for power, and value of site of generating station for the pur 
ef including the same in the return for the Board of Trade. Fhe 
report was adopted, and a tender for battery maintenance for five years 
was aecepted. 

Worksop.—The electrical engineer's last report on the progress 
made with the electric lighting states that the present number of 
consumers is 124, equal to 5,428 8-c.p. lamps, compared with 61 
consumers, equal to 3,303 8-c.p. lamps a year ago. Since July 
6,444 yards of cable had been laid, at a cost in labour of £220, апа 
65 street lamps had been connected. The Guardians have instructed 
Mr. Scaping, the architect for the new infirmary, to proceed with the 
installation at the laundry of an electric motor at a cost of £90, and 
also to light the porter's lodge by electricity. 

Mansfield. —In reply to some criticisms, it was stated at the last 
Council meeting that the total cost of the electricity works (about 
£250,000) included the refuse destructor and inclined roadway, which 
approximately cost £10,000. The actual capital expenditure on the 
e “чы works proper was, therefore, 845,000. The charges in 
Mansfield were extremely moderate. Already 55 applications had 
been received, equivalent to 5,500 8-0. p. lamps. This does not include 
public lighting. The works were planned to supply the proposed light 
railways, and the expenditure thus increased. 


Luton.—The Town Council have signed an ement to supply 
electric current to a new printing firm at the following charges: for 
lighting, for any amount up to 20 units per quarter a minimum charge 
of 13s. 4d. is to be made per quarter, and for over 20 units 6d. per 
unit for the equivalent of the first 20 hours’ average daily consump- 
tion in each quarter of the maximum demand at any one time, and 
3d. per unit for all in excess of such first 20 hours’ average daily con- 
sumption and maximum demand ; for power, 2d. per unit up to 
50,000 units, 13d. for the next 50,000 units, and 144. for every unit 
in excess of 100,000. 

Shoreditch.—The Lighting Committee have only just discovered 
that the revenue from the electricity consumed in public street lamps 
during the year ended March, 1902, was understated by a sum of 
£226. 8s. 11d. Owing, it appears, to the incorrect transler of units 
consumed in arc lampe from the day-sheets to the register-book, it 
has been found that the general rate was undercharged to the above 
extent, and the ratepayers are now called upon to pay this amount 
eight months after the accounts were closed. The officers who made 
the mistake have been censured, aud the books of account kept at the 
electricity works altered accordingly on the sanction of the local 
Borough Council. 

Newport (Mon.)— The Council have decided upon the following 
charges for the supply of electrical energy—(1) for lighting purposes : for 
dwelling-houses and places of worship, 5d. per unit, flat rate ; shops, 
theatres, public-houses, schools, halls, etc., from 54d. per unit for the 
first 2,000 units (per annum) to 3d. for the sixth 2,000 ; (2) for power 
consumers, from 8,000 units at е rate of 4d. per unit, to 
50,000 units at 2d. It is estima that on the present basis of 
demand this scale of charges will mean а decrease in the receipts of 
the Corporation of about £600 a year, but it was also estimated that 
the increased demand will much more than make up for that loss in 
the first full year. 

Hastings.—The appointment of resident electrical engineer has 
fallen to Mr. Russell F. Ferguson, of Fulham. The salary is to be 
£300 per annum, rising by annual increments of £25 to £500, with 
an allowance of £20 per annum for locomotion in connection with his 
duties, he to devote the whole of his time to the duties, to be allowed 
to have not niore than two articled pupils at any one time, and to be 
allowed three weeks’ holiday per annum. Application is to be made 
for а loan of £/705 for an efficient oil separator, to prevent the accumu- 
lation of oil in the boilers, and a water-softening apparatus. Sanction 
has been received to the borrowing by the Corporation of the sum of 
£628 for purposes of electric lighting, the authorised period being 
25 years. 

Photography.—It is not very often in these days that we come 
айгова cases where something worth having is given away for nothing. 
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When we do we are only too pleased to put ous readers up to a good 
thing, and, therefore, draw their attention to the new edition of 
Photogram cards. The present set is made of a size to fit the pocket- 
book, and contains almost entirely with new tables, including guide 
to correct exposure in outdoor work and copying; table of enlargement 
and reduction telephoto rules; directions and chart for fixing the time 
of best lighting of any view ; thermometer scale and photographie 
temperatures ; weights and measures, British and metric ; how to see 
stereoscopic slides without a stereoscope. The entire set is sent from 
the Photogram to anyone enclosing a penny stamp to Effingham House, 
Arundel-street, Strand, W.C. 

Swansea.—Mr. Hopkins, who has acted as consulting engineer for 
the Corporation's telephone scheme, is being consulted upon certain 
eds which had been recently raised in connection with it. Mr. 

ackie, of Guernsey, has been appointed as manager of the under- 
taking. There was a preliminary test of the new generating engine 
at the Swansea electrical works on Sunday afternoon in the presence 
of Mr. Robinson (manager, Mannesmann Tube Company, suppliers of 
the steam-piping), Colonel W. D. Rees (of Messrs, Rees and Co., con- 
sulting engineers), representative of Messrs. Maclaren and Co., Leeds 
(the manufacturers of the engines), the Westinghouse Company (who 
supplied the dynamos), Mr. Prussman (the borough electrica] engi- 
neer) and the engineering staff at the works. he test was, we 
understand, in all respects satisfactory, and the engine is capable of 
generating up to 600 kw. 

St. Marylebone.—The following amended recommendation of the 
Infirmary Visiting Committee was (is udo at the last meeting of the 
Guardians, amd was finally defeated by 12 votes to 4: ''That the 
principle of the installation of telephonic communication between 
the wards and a central point (13 points) at the infirmary be aecepted, 
and that the matter be referred to the Infirmary Visiting Committee 
to submit forma! tenders to the Board for carrying out such а scheme.” 
At the meeting of the Borough Council last night it was decided to 
reply, with regard to the Londou County Council's question of renew- 
ing their application for wiring loans, that the Borough Council having 
their own policy of electric lighting under consideration, are not pre- 
pared to give an expression of opinion on the proposed application. 
A number of extensions of electric light mains and a number of 
notices from the Metropolitan Electric Supply Company, Limited, 
were agreed to. 


Bath.—The Town Council has adopted а report of the Electric 
Light Committee recommending the purchase of water-softening plant 
at a cost of £520, the Ferranti switchgear at £1,312, and the hire of 
a motor alternator at £25 per month. The report also contained the 
accounts for the six months ended Sept. 30 last, which showed a 
deficiency on the half-year of £1,173 after paying sinking fund and 
interest; but it subsequently explained that, taking this period with 
the previous six months, which included the heavy consumption 

riod, there was a net profit of £763, after paying interest and sink- 
ing fund, and £427 of extraordinary expenditure. Having regard to 
the opinion expressed by Mr. Teague, the committee are to obtain 
additional expert advice,-and engage Mr. Manville to assist them as 
to their policy for next year, and, at the same time, to report on the 
present condition of the works. It was stated at the meeting that the 
committee did not ask for Mr. Manville's advice because they in any way 
doubted their own electrical engineer's abilities, or because they lacked 
eonfidence in him. Their present position and future policy were 
clearly interwoven. 

Manchester.—At а meeting of the Electricity Committee of the 
Corporation on Wednesday the Chairman (Mr. Councillor Howarth) 
reported the receipt of a letter from Dr. Kennedy with regard to the 
provision of electric power in the southern districts of the city. 
According to the Manchester Guurdirn, Dr. Kennedy stated that unless 
some entirely unforeseen circumstance should occur the sub-stations at 
Moss Side, Rusholme, and Fallowfield would be ready on MonJay to 
supply and transmit the current for the tram routes with which they 
were connected. It was further stated that on Friday the committee 
visited the Stuart-street station and inspected the works. They were 
entirely satisfied with their ingpection, and were able to state that the 
engines would be ready for Monday, and would be equal to any demand 
upon them for current that was likely to arise for some time. The 
cabling and the sub-stations were also ready. The committee passed a 
resolution appointing a special sub-committee to consider and report 
upon the administration of the department. The names of those 
pi ed upon the sub-committee are the chairman (Councillor 

owarth), the deputy-chairman (Councillor Hesketh), Mr. Alderman 
Richards, and Councillors Bowes, Dr. Dreyfus, Craven, Hart, Kay, 
James Simpson, and George Simpson. 


Preston.—Owing to tho increasing consumption of electricity in 
Preston, the National Electric Supply Company are at present making 
additions to their plant at the UA in Bushell.street. Two years 
ago the company built а large new engine-house and boiler-house, two 
new engines of 900 h.p. each being then installed, with the necessary 
boilers, pumps, etc. A further increase has now been found necessary, 
апа another engine of the same power and two boilers are being added 
to the already considerable plant. During the last three years the 
consumption has gone up with remarkable rapidity, the increase being 
no less than about 25 per cent. each year. The light is installed in 
practically all the principal streets in the town, and the olectric mains 
extend through Fulwood to Broughton village, and on the other side 
to all the principal roads in Ashton. At the end of December last 
year there were 59,572 lamps connected, but this number must now be 
considerably higher. . In 1898 thero were 50,800 lamps, so that within 
three years the company has practically doubled its connections, and 
the output of the works is at least 14 times greater than it was 
10 years ago. What makes the returns more favourable still is the 
fact that the increasing demand is not altogether due to the growiug 
po ity of electricity for lighting purposes, but to the supply of 
motors and to a developing business in electric heaters, 


Cleckheaton, —On the 21st inst. the combined electricity generating 
station and refuse destructor works of the District Council were 
formally opened by Mr. F, W. Birkett, chairman of the Council. 
to the present the scheme has involved an outlay of £25,000, but 
there is to be an extension on the electricity side, representing a further 
£26,000, to meet the demand for energy in connection with the British 
Electric Traction Company's tramways. The present installation com- 
prises three engines and dynamos, with a capacity of 150 kw. each, 
and all accessories. One of these is to be used for electric lighting, 
being equal to 2,000-c.p. lights, another is to be used for tramway 
purposes, and one is for reserve. The provision in respect of the 
tramway is equal to 200,000 units per annum, but the company have 
intimated that they will require 400,000 units, and on this account an 
additional ш and dynamo are to be provided of similar capacity to 
the others. The dynamos are by Messrs. J. Holmes апа Co., Newcastle ; 
the engines by Messrs. Belliss and Morcom, Birmingham ; the switch- 
board by Messrs. Dorman and Smith, Manchester ; and the balancers 
and boosters by the Phoenix Dynamo Company, Bradford. The 
destructor system is that of Messrs. Meldrum Bros., Manchester. 
There are two boilers fired by refuse, and а third one is to be put 
in for coal firing. The buildings and chimney have been erected by 
Messrs. Robinson and Orowther, of Cleckheaton, under the supervision 
of Mr. Olifton Lund, the Council’s surveyor. The electricity scheme 
was formulated by Messrs. Gibbings and Baker—now Messrs. Baker 
and Appleby, of Bradford—and the permanent engineer is Mr. A. 
Pickersgili, who was formerly in the service of the Dewsbury 
Corporation. | 

Pookot-Books.— We have received from the Technical Publishing 
Company, Limited, 51, Whitworth-street, Manchester, a copy of 
The Practical Engineer’ Electrical Pocket-Book for 1903,” which 
represents the fourth annual edition of the same. The high standard 
of excellence and usefulness attained by previous editions of this 
pocket-book is well known, but still further additions and improve. 
ments are announced in the edition before us. Articles on the various 


conduit systems of wiring, a table of the comparative cost of working 


hydraulic and electric lifts, power gas, and the Board of Trade regu- 
lations under the Electric Lighting Act and Tramway Acts are 
amongst the most important additions made. From the same pub- 
lishers we have received a copy of the fifteenth annual edition of 
The Practical Engineer Pocket-Book.” With regard to additions, 


Up 


especial attention is drawn to the tables of equivalents of feet, inches, 


and fractions of an inch with millimetres. To make these tables as 
useful and concise as possible they have been divided into two sets, 
the first ranging from zuin. to 2ft. by increments of y,in., and the 
second ranging from lin. to 20ft. by increments of lin. Some addi. 
tional notes on loss of head of water flowing through pipes, tests of 


steam-turbines, liquid fuel burners, and а chapter on the production 


of very low temperatures have also been added. Each of the above 
pocket-books is published at 1s. net ; leather gilt, with diary on ruled 
section paper, 1s. 6d. net. ; postage, 2d. extra. Notwithstanding the 


mass of useful information given, they are of convenient bulk for the 


pocket, and we have no hesitation in recommending them to engineers 
who want good value for their money. 


Kensington.—On Tuesday the Borough Council agreed to an appli- 
eation by the Metropolitan Electric Supply Company with reference to 
the proposed laying of an extra high-pressure electric main along the 
south side of Harrow-road. At the same meeting a large number of 


applications were received from the Postmaster-General with regard to 


telephone wires. Consent to two of these was withheld—namely, 
across Ladbroke-grove and across Kensington Park-road—it being 


deemed inexpedient that such pipes should be laid across roads at 


short intervals for single services. It was further agreed that, pro- 
vided a satisfactory arrangement can be made with the Post Office for 
the engagement of the necessary assistance at the expense of the 
Department for the proper supervision of the work on behalf of the 
Council, and subject to the roads and footways being reinstated to 
the satisfaction of the borough engineer, consent he given to the 
several other applications е The Works Committee have 
obtained from the borough engineer a suggestion as to means which 
might he adopted to replace the ventilation of electric lightin 

conduits which has been interrupted by the removal of certain disse 
gas lamp columns; and a drawing of a combined street orderly bin 
and culvert ventilator which might be erected on the site of each of 
the ventilating columns removed has been approved. Prices have 
been obtained from three firms for the supply of bins in accordance 
with the drawings, Messrs. Bartle and Co. quoting £6. 5s. for making 
a sample bin, and £3 each for further orders of not less than 10. The 
committee now recommend that an order he given to Messrs. Bartle 
and Co, to supply a sample bin and 10 further bins. 


Camberwell.—The Council is in favour of a renewed application 


by the London County Council as to wiring loans. Various notices 
of intention to lay mains have been received, and alsoa notice from the 
County of London and Brush Provincial Electric Lighting Company, 
Limited, under the Camberwell Electric Lighting Order, 1896, stating 
that the company prope: to commence the supply of continuous 
current at adeclared pressure of 410 volts. The company will charge 
for energy supplied by it to any ordinary consumer, otherwise than by 
agreement: (/ by the actual amount of energy so supplied; (^) by 
the electrica] quantity contained in such supply. А supply will be 
given in the Old Kent-road so far as the same lies within the area of 
the Camberwell electric lighting order. The Electric Lighting Coni- 
mittee presented a report of the delegates on the proposal to purchase 
the Brush Company's undertaking, which it had declined to deal with, 
and recommended that the reference to the delegates be discharged. 
The following amendment was discussed and defeated: ‘ То add the 
words after the recommendation of the committee, ‘And that the 
following conclusion of the delegates be referred to the Finance Com- 
mittee for consideration and report: ''That subject to the site being 


& satisfactory one, and the mains laid found to be in good working 


1 
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order, an offer should be mado to purchase the Brush Company's 
installation within the confines of the borough, together with all their 
rights in relation to their Camberwell order, for a sum not exceeding 
£140,000, such offer to include the land and exclude the machinery 
at Wandsworth, with a proviso for the company to supply the Council 
with current in bulk at 13d. per unit for & period not exceeding three 


years. 

Dudley.—On Monday Alderman G. H. Dunn, chairman of the 
Electric Lighting and Tramway Committee, invited the members of 
Dudley Town Oouncil and their wives to inspect the generating station 
at Springsmire, where important additione have recently been made, 
including a new engine and generator of a capacity of 500 kw. During 
the inspection Mrs. Dunn and Mrs. Warmington (wife of the late town 
clerk} switched on the current in connection with the new electrical 
illumination of Woodside and Hart's Hili. Ву the recent additions 
the plant has been brought up to 1,200 kw. For the six months 
ending Sept. 20 last the output was as follows: 595,575 units for 
tramway purposes, 130,991 for private lighting, 10,703 for public 
lighting, and 7,824 used at the power station, making a total of 
544,891 units, compared with 381,296 for the corresponding period of 
last year, being an increase of 163,595 units. At the present time the 
power supplied for illumination purposes is equal to about 15,000 c.p. 
or 16,000 c.p. The total capacity of the plant is 27,000 c.p., from 
which figure the power required for driving the trams has to be 
deducted. Ifthe present rato of applications continues, further addi- 
tions to the station will be necessary beforelong.  Thereare at present 
over 64 miles of cables for private consumers and four miles of feeder 
cable, together with 750 yards of positive feeder and 500 yards of negative 
feeder cables, from which the energy is supplied to the tramways in 
connection with the cable and trolley wires. The tramway company 
is being supplied at 134. per unit. The average price of current, 
without any loss, for private consumers throughout the borough is 
only 2d. per unit. There are 56 arc lamps and 264 incandescent lights 
of 22 c.p. for public lighting. ) | 


Londen County Council. —Аі Tuesday's meeting of the Council 
the Establishment Committee presented'a report and submitted pro- 
posals for improving the present inadequate telephone arrangements 
at the central. offices, and recommended that the National Telephone 
Company's offer, amounting to £327. 15s., for, inter alia, providing 
five additional exchange lines, and connecting the existing 42 lines, 
and for providing 116 additional telephones and lines, be accepted. 
After discussion it was decided that the report be referred back, in 
order that the committee might ascertain the terms on which the Post 
Office would give the same serviee. During the debate it was remarked 
that the Post Office terms were 25 per cent. above those of the 
National Telephone Company. It should be borne in mind that this 
is work which is any outside the routine of the General Post Office, 
and, in fact, even of the principal work of the National Telephone 
Company, and there is little doubt that if the Council choose to 
advertise for tenders from private firms they might effect a saving 
even on the figures mentioned above. The Highways Committee 
presented a report, in which, aa stated that on July 29 last they 
accepted the tender of Messrs. J. Hitchen and Son for the supply and 
erection of a 25-ton electric travelling crane for use at the temporary 
electricity generating station near Loughborough Junction, and of 
three 10-ton hand cranes for three of the sub-stations to be established 
15 the Council in connection with the electrical working of the 

ooting-to- Westminster, etc., tramways, and allowed Messrs, Hitchen 
and Son to sub-let to the British Thomson- Houston Company, 
Limited, the manufacture of the electrical equipment for the crane 
for the generating statio». Owing to delay in procuring motors from 
the original sub-contractors, Messrs. Hitchen and Son had asked to 
be allowed to purchase two of the three required from the British 
Westinghouse Electric Company, which could deliver them within a 
short time; and the committee thought that this request, which was 
made with the object of expediting the delivery and erection of the 
crane, should be acceded to. They recommended accordingly. А 
notice from the National Telephone Company terminating the agree- 
ment for placing a telephone pipe across Westminster Bridge has been 
accepted. A supplemental estimate of £2,000 was agreed to in con- 
nection with the establishment of the electric light installation for the 
Victoria-embankment and Westminster Bridge. Last year attention 
was called to the tice adopted by certain of the undertakers 
under Electric Lighting Acts and Orders of charging to capital 
account certain expenditure ./., for directors’ and auditors’ fees, 
salaries and expenses of management, promotion money, and interest 
on loans and advances. The Board of Trade auditor in his 
certificate with regard to tlie accounts reported to the Board 
that this expenditure should be transferred to revenue account 
or to preliminary expenses account. The Board has no power of 
enforcing the requirements of its auditor; and, although the com- 
mittee suggested to the Board that it was desirable in the interests of 
local authorities and consumers of electricity that the law should be 
amended so as to give this power, the Board has not seen its way to 
adopt the suggestion. The committee’s attention has been called to 
another case in which the undertakers have adopted a similar course 
as regards their capital account, and they have again called the atten- 
tion of the Board of Trade to the matter. Notices under Electric 
Lighting Acts and Orders have been agreed to as follows: from the 
Blackheath and Greenwich District Electric Light Company of inten- 
tion to lay high and low tension mains along Norman-road, Bridge- 
street, and Church-street ; the Charing Cross and Strand Electricity 
Supply Corporation of intention to lay mains along portions of 
Chandos-street and Agar.street ; the County of London and Brush 
Provincial Electric Lighting Company to lay low-tension mains (a) 
along Radbourne-road, aad (b) along Salford-road ; the London 
Electric Supply Corporation of high and low tension mains along 
Broadwall, New-cut, Short-street, and Great Charlotte-street, and to 
construct underground converter chambers ; and from the Metropolitan 


session for powers to 


Electric Supply Company to lay high-tension mairis along portiona of 
Clifton-hill and Grove End-road. = 


TRACTION. 


Doncaster.—It is proposed to place clocks in the tramcars. 

Sheffield. —The Sheaf-street and Commercial-street tramway routes 
will shortly be opened for traffic. 

Bath.—A site for the tramway power station has now been selected. 
It is in Walcot-street, next to the corn market 

Exeter.—The Corporation will promote a Bill in Parliament next 
y down electric tramways in the city. . 

Lytham.—The date for the completion of the new electric tramway 
between Lytham, St. Annes, and South Shore is May 14 next. | 
. Coventry.—The proposal of the tramway company to extend and 
electrify their system has been referred to à special committee of the 
City Council for a report. 

Backford.—A public meeting of the residents in Backford and the 
adjoining townships is to be held to consider the question of a 
tramway between Birkenhead and Chester. 

Wrexham.—Plans have been submitted by the British Electric 
Traction Company showing the electric cable route in the borough 
proposed to be followed for the new tramways. | 

Preston.—The Tramways Committee recommend that Mr. Walter 
H. Tittensor, of Dundee, be appointed resident electrical engineer for 
the design and construction of the electrical tramways. 

Shelf.—The Bradford Tramways Committee have resolved to give 
careful attention to the request of a deputation for the extension of 
the electric tramway through this district to Buttershaw. 

Poole.—The Town Council are in negotiation with the British 
Electric Traction Company with 1 to the route to be followed in 
the construction of the proposed light railways running to the quay. 

V5 of the new electric tramcars have al ready 
arri ved and are being housed in the shed at the tram depót in the 
Lincoln-road pending the opening of the tramways for public traffic. | 

Maidenhead.—In view of the withdrawal of the application by 
the London United Tramways for a light railway in Maidenhead, the 
Corporation have decided to themselves apply for powers in May next. 

Warrington.—Lieutenant-Colonel von опор, of the Board of 
Trade, has made an inspection of the tramways in Manchester-road 
and Winwick-road, and these routes have now been opened for traffic. 

Darlington.—A meeting of the Tramways Committee has been 
held for the purpose of considering the question of paving to be used 
5% ше track of the tramways, and it was decided that scori: bricks 

used. 

Luton.—A second committee has been appointed to consider a light 
railway scheme for the district. It will be remembered that the Light 
Railway Commissioners rejected the original scheme proposed some 
months ago. 

Hove.—A special meeting of the Town Council will be held on 
Monday to further consider the promotion of a Bill in the ensuing 
session of Parliament authorising the Corporation to construet and 
work tramways.. 

Battersea.— The London County Council have posted the requisite 
street notices relative to their proposal to construct tramways from 
Battersea Park-road to Beaufort-street, Chelsea, via Bridge-road and 
Battersea Bridge. | 

Bromley.—At their last meeting the District Council decided to 
enter into negotiations with the British Electric Traction Company 
with a view to a Bill being promoted in Parliament for the construction 
of tramways in Bromley. 

Dover.—In connection with the proposed light railway scheme, the 
lines in the borough are to be constructed by the Corporation, while 
the construction of the lines outside the borough boundaries is to be 
delayed for а couple of years. 

Amesbury.— The Light Railway Commissioners have made an 
order for the construction of a light railway from Amesbury to the 
military camp at Bulford, and the order has been submitted to the 
Board of Trade for confirmation. 

Paris Metropolitan Railway.—The directors of this railway have 
convened a meeting of shareholders for the 12th prox. to consider a pro 
posal to increase the capital from 50,000,000fr. to '75,000,000fr. by the 
issue of 100,000 shares of 250fr. each. 

Shipley.—It was resolved at the last meeting of the District Council 
that the attention of the Bradford Corporation should be called to 
Clause 76 in the Shipley Improvement Act, 1901, relating to cheap 
tramway fares for the labouring classes. 

Hastings.—It is proposed to hold a conference of four members of 
the Town Council who are in favour of the tramways scheme, and 
four members who have hitherto opposed it, for the purpose of obtain- 
ing the best scheme in the interests of the town. 

Swansea.—A special meeting of the Town Council on Tuesday 
adopted unanimously the formal resolution to give notice to the tram- 
way oompany requiring them to sell the sections of their system 
authorised by the Swansea Improvements Act, 1874. 

Wigan.—The а light railway order, as modified and confirmed 
by the Board of Trade, was issued with the parliamen papers on 
Saturday. The order authorises the construction of a light railway 
in the urban districts of Pemberton and Ashton-in-Makerfield. 


Bury.— Work in connection with the laying of the new tramlines 
in the Knowsley-street section has been commenced this week. The 
first consignment of steel rails has arrived. The Corporation will 
apply in the next session for further parliamentary powers to lay down 
tramways in the town, | | | | 
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Aberdeen.— Notice of the following motion has been given: That 
it be remitted to the Tramways Committee to consider and report as 
the expediency of running workmen’s cars in the early morning ; also 
late cars for the convenience of citizens attending concerts and other 
places of amusement.” 


Pontypridd.—4A public meeting held here last week decided to 
support the Council in their proposed application to Parliament next 
year for powers to lay down tramways in the district. The Electric 
and Tramways Committee on Tuesday decided to advertise for a loan 
of £25,000 for tramway purposes. | 


Acton.—The ratepayers’ association has made representations to 
the London United Tramways Company on the following points: (1) 
the congested state of the Shepherd's Bush terminus ; (2) the estab- 
lishment of feeder buses to the electric cars; (3) the stopping of the 
cars ; and (4) the service of cars in Acton. 


Penarth.—The Urban District Council have refused to support 
either of the schemes for the construction of an electric tramway 
between Penarth and Cardiff. The schemes submitted were (1) by a 
syndicate and (2) by the Penarth Electric Lighting Company, which 
is an offshoot of and very largely controlled by the British Electric 
Traction Company. 

Aston.—The protracted arbitration between the Birmingham and 
Aston Tramways Company and the Aston Manor Urban District 
Council for the purchase by the latter of the company's tramway 
undertaking, for which a sum of £80,000 was asked, has come to 
а conclusion. Sir Frederick Bramwell’s award is not expected to be 
given for а few weeks. 


Heckmondwike.—At a meeting of the District Council on Monday 
it was reported that the negotiations with the British Electric Traction 
Company had been completed, and а resolution was unanimously 
adopted authorising the signing of the necessary agreement, which has 
reference to the supply of current by the Council for the working of 
the tramways in the district. 


Liverpool.—On Monday evening for the space of half an hour the 
current in the Pumpfields area was unavailable in consequence of one 
of the dynamos being deranged, and the tram service was completely 
stopped. This happened at about half-past six, when vast numbers of 
people were returning home at the end of their day's labour, and the 
interruption was keenly felt. 


Chiswick. — A beautifully fitted-up billiard-room intended to provide 
amusement for the men during their time of recreation, has been opened 
at the Chiswick depót of the London United Tramways Company. At 
the opening ceremony last week a game between Conductor Frost and 
Mr. Clifton Robinson was watched with great interest. The popular 
manager was beaten by 11 points. 


Walsall.— On Wednesday afternoon, by special arrangement, a car 
conveying the Local Government Board inspector and representative 
Walsall gentlemen travelled over the new tramway lines which have 
been laid through Bloxwich, extending the system as far as the Bell 
Inn. The new line is of considerable length, and the car travelled 
satisfactorily over the whole route. 


Halifax.—A new transforming station at Hebden Bridge in con- 
nection with the Halifax tramway and electric lighting system was 
opened on Wednesday by Alderman Josiah Wade, the mayor. The 
station has been constructed in connection with the supply of energy 
to the tramways between Halifax and Hebden Bridge, and also for 
lighting and motive power at the latter place. 


Kalgoorlie.—A Kalgoorlie correspondent telegraphing ор the 19th 
inst. states that the construction of the new Kalgoorlie electric tramways 
has just been completed. The route from the Firmiston block of the 
township goes through the centre of the principal mines of the “© Golden 
Mile." The formal opening has resulted ina large increase of traffic, 
and it is expected that the undertaking will pay handsomely. 


Solihull —A letter was read at the monthly meeting of the Rural 
District Council on Tuesday from Mr. S. Sellon, stating that it was 
the intention of the City of Birmingham Tramways Company to pro- 
niote a Bill for the construction and working of tramways within the 
Solihull district as extensions of the company's existing system A 
committee was appointed to watch the interests of the Oouncil. 


Barrow.—The agreement entered into between the Corporation and 
the British Electric Traction Company provides, amongst other things, 
that when a contemplated low road is made from Furness Abbey to 
Dalton the company shall construct a new tramway, to continue from 
the present terminus at Furness on to Dalton-in-Furness, a distance 
of about two miles, providing the necessary powers can be obtained. 


Whitefield. —At a special meeting of the District Council last week 
it was decided to accept the terms of the Salford Corporation for the 
construction of electric tramways through the Whitefield urban district 
subject to certain clauses being agreed to. It was further decided to 
borrow the money required for the carrying out of the scheme, Salford 
Corporation to refund the same to the Council by annual instalments. 


DeAl.—4A special meeting of the Town Council has been held to 
consider ап application from the Kent Electric Power Syndicate, 
Limited, for the Council's consent to a provisional order being granted 
to the syndicate for an electric lighting and tramway scheme in this 
district. After a long discussion, the Council refused to give their 
consent to the proposed order without definite information as to its 
nature. 

Tube Extension іп Herts.—The promoters of the scheme autho- 
rised this year for the construction of a railway, partly underground, 
from a point near the North London Hospital at Hampstead to 
Edgware are preparing а Bill for power to extend this line to Watford. 
The echeme contemplates the working of the railway from Hampstead 
to Edgware and from Edgware to Watford as separate undertakings, 
but under mutual working agreements with each other and with the 
authorised Oharing Oross, Euston, and Hampstead Railway Company. 


Tramway Reconstruction in London.—On Wednesday a party 
of students of the Institution of Civil Engineers paid a visit to the 
tramway lines of the London County Council, which are now being 
converted for electric traction. The party was met at Westminster 
Bridge by Mr. Miller, the resident engineer, who conducted them over 
thelines and explained to them all the operations which are being 
carried on. As soon as the lines under construction are completed, 
operations will at once be begun on the line from the Elephant and 
Castle to New Cross and Woolwich. 


Lancashire and Yorkshire Railway.—The general manager of 
this railway has issued the following notice: ‘‘ Before the close of 
next year the whole of the passenger train service on the Liverpool 
and Southport line will be worked electrically and considerably 
increased and expedited, and the short service between Liverpool and 
Blundelleands will be extended to Hall-road. This notice is given 
with the object of enabling builders and others who are desirous of 
erecting houses iu the district served by the railway to complete their 
work by the time the new electrical trains commence to run, 


Additional Traffic Returns.—Anglo-Argentine, £471 increase ; 
Barcelona Ensanche y Gracia, £21 increase; Barcelona, £77 increase ; 
Brisbane, £257 increase (month of October, £10,359, increase, £979) ; 
Buenos Ayres and Belgrano Electric, £347 increase (month of 
October, £13,053, increase £183); Calcutta, £685 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £28 decrease; Mexico Electric (month of October), 
receipts, £21,600, expenditure £12,580; Perth Electric, £122 increase: 
Port Elizabeth (month of October), receipts £3,832, expenditure 


£2,095. 


Morecambe.—At the annual meeting of the shareholders of the 
Morecambe Tramways Company last week it was stated thet so far 
back as 1888 the company was in a position, and was quite ready, to 
equip the tramways electrically, and it was a thing which ought to 
have been done. It would not only have been beneſicial to the com- 
pany and the shareholders, but it would have been very beneficial to 
the town. There was no doubt that olectrical equipment in all towns 
had been to the advantage of the towns and the public generally. No 
doubt now that the town had entered upon a new phase it would take 
the trams over. 


Lea Bridge.—The directors of the Lea Bridge, Leyton, and 
Walthamstow Tramways Company in their annual report refer to 
the statement in last year’s report, that under the provisions of the 
Act 44 and 45 Vict., ch. 170, incorporating the company, it will be 
competent for some of the local authorities, between August, 1902, 
and пое 1905, to purchase, if they feel so disposed, certain 
portions of the tramways, pursuant to the provisions of the Tramways 
Act, 1870, and the directors are informed that the Leyton Urban 
District Council have passed the statutory resolution to enable them 
to do this, and that the Walthamstow Council have carried the 
necessary statutory meeting for the consideration of the matter. 


London County Counoll. —The Highways Committee recommended 
the Council on Tuesday to so vary the resolution of July 29 last to 
allow Messrs. Hitchen and Son, the contractors for the supply and 
erection of the electric travelling crane for the electricity generating 
station near Loughborough Junction, to sub-let to the British 
Thomson-Houston Company, Limited, the manufacture of the elec- 
trical equipment for the crane, as to allow of Messrs. Hitchen and 
Sen purchasing from the British Westinghouse Electric Company two 
of the three electrical motors specified in the contract. From last 
Saturday the undertaking of the South London Tramways Com- 
pany is transferred to the London County Council, and will 

enceforward be worked as part of the Council's system. In 
connection with the general reconstruction for electrical traction 
already in progress south of the river, it is now proposed by the 
Highways Committee that certain sections hitherto worked by the 
above-named company, and the London, Deptford, and Greenwich 
Company's lines in Bermondsey New-road, between Old Kent-road and 
the Grange-road, should be similarly treated, and that new tramways 
should be constructed (1) between Newington-causeway and Southwark 
Bridge-road, and (2) along the new authorised street from Grange-road 
to Tooley-street. The total length of double track involved in these 
recommendations is three miles, and the estimated expenditure 
£133,000, of which а sum of £107,000, roughly speaking, would 
come under the head of roadwork and permanent way. 


Chatham. —The coroner's enquiry into the tram accident at West- 
court-street-hill, Old Brompton, on Oct. 30, was concluded on Wed- 
nesday. The coroner, in summing up, reminded the jury that there 
was evidence that on reaching the top of Westcourt-hill the passengers 
exceeded the seating accommodation, which was for 24 inside and 
26 outside. There was, however, no legal number prescribed, and the 
general provisions did not apply, as in the case of omnibuses and 
hackney carriages. In Major Pringles opinion, the fact of the pas- 
sengers being in excess of the seating accommodation did not materially 
contribute to the accident. The hill at Westcourt-street was very 
stecp, with a sharp curve at the bottom, and it was laid down that 
the speed down the hill was not to exceed three miles an hour. The 
rails, owing undoubtedly to the weather, were in a slippery and greasy 
condition, and therefore extra care was required on the part of the 
driver (Fredk. Chas. Pearce). Broadly speaking, the accident seemed 
to be due to the fact that the driver, in direct contravention of his 
orders, started the car without waiting for the pilot. The jury came 
to the conclusion that the accident occurred through the negligence 
and incapacity of the driver of the car. They added that, in their 
opinion, the regulations of ‘ће company were not sufficiently enforced 
with regard to sanding and cleaning the rails, especially on the 
gradients, and also with regard to the conduct of drivers, The jur 
learned with satisfaction that the tramway line down Westcourt-hill, 
which, in their opinion, was a source of danger to the public, was tq 
be abandoned, | | 
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Maidstone.—The enquiry by the Light Railway Commissioners into 
the application of the Urban [istrict Council to run a line of light 
railway in the district was held last week at Maidstone. The proposed 
length of the line is 24 miles and the gauge 44ft. After a consider- 
able body of evidence had been taken the commissioners adjourned the 
enquiry, and decided to hear the rest of the case in London at a later 

ate. 

Gosport. —The statutory notices have been posted in the districts 
concerned of the proposed Goaport, Fareham, Porchester, and Cosham 
electric tramways. It is mentioned that it is proposed to promote а Bill 
for the construction of this line in the ensuing session of Parliament. 
Under this new seheme the present tramway at Gosport will be 
relaid, апа electricity, ао near Brockhurst will be the motive 
power. | 

Bradford.—Tho first large 2,000-h.p. engine and generator installed 
at the new electricity works of the Corporation in Valley-road has now 
been running for a week, and we understand has given entirely satis- 
factory results. Since Monday last the engine has been running under a 
full load, and the former shortage of current, which made it impossible 
at certain times of the day to run an adequate tram service, is no 
longer felt. 

Nottingham.—Traffic has been opened on the Wilford road section 
of the Corporation electric tramway service, permission having been 
given by Major Pringle, R.E., on behalf of the Board of Trade, as the 
result of his inspection on Wednesday week. The completion of this 
route exhausts the scheme for which the Corporation originally sought 
powers, except for the construction of the connecting links in Hartley- 
road and Market-street. 

Newoastle.—The Tramways General Purposes Committee on 
Tuesday decided to ask Mr. Rossignol to report further with respect 
to an extra supply of workmen's cars, more particularly from Stan- 
hope-street to Scotswood-read, and from Westgate and Elswick-lane 
terminus to St. Anthony's and St. Peter's. The Chairman reported 
that the Westgate extension to Benwell would be completed in about 
a fortnight or three weeks. 

Broughty Ferry.—A special meeting of the Town Council was 
held on Monday to confer with Mr. Balfour, the late consulting elec- 
trical engineer of the borough, concerning the proposal ef a London 
syndicate to construct a trainway line between Broughty Ferry and 
Dundee. After a prolonged discussion it was agreed to defer con- 
sideration for a fortnight, in order that the Council might have further 
information on certain points. 

London and North-Western Railway.—In furtherance of their 
proposal to introduce electric traction on a portion of their system at 
as early a date as practicable, the directors of this railway have 
discussed the question at Euston with the aid of a large and elaborate 
working model. Motors and carriages were provided, together with a 
double set of rails, signals, switches, etc., the electric energy for 
working the model being supplied from a battery. 


British Electrical Friendly Sooiety.—This society, which was 
established a little over a year ago, has issued its first annual report. It 
states that 28 of the associated companies have signed the trust deed, 
and 23 branches, with a net membership of 1,555, are now at work 
relieving sickness in their respective districts. Arrangements are now 
in progress to enable other branches to be formed, and the central com- 
m rely upon members making every effort to induce non-members 

join. | 

Warrington-Northwich Light Railway.—On Saturday the 
sanction of the Light Railway Commissioners was obtained to the 
construction of this railway. All that now remains is to obtain the 
formal approval of the Board of Trade. The Light Railway Com- 
missioners have eonsidered the suggested amendments of the Cheshire 
County Council, the Northwich and Runcorn Rural and Northwich 
Urban District Councils, and have embodied some and given reasons 
for the non-inclusion of the others. 

Glasgow.—An important extension of the city tramway system — 
viz., from Shieldhall to Renfrew Cross—is to be opened for traffic on 
Saturday. The line is to be inspected in the forenoon by the Board of 
Trade inspector, and will immediately thereafter be open for public 
traffic. Notice of motion has been given for the next meeting of the 
Town Council that it be remitted to the Tramways Committoe to con- 
sider the questions of the extension of 4d. fare distances, season tickets, 
and the adoption of a system of transfer tickets. 


Oonvention.— With respect to the convention of the British Electric 
Associated Companies, held at Loughborough last week, we have 
received the official report, which we do not wish to publish, as the 
proceedings were strictly private. We gather, however, that amongst 
other matters under discussion en opinion was uu aes against tho 
use of the universal fare system in this country. This system is very 
general in America, but was not considered by those -present to be 
applieable here. Ап adverse opinion was also expressed to season 
tickets being issued. 

Belfast.—A deputation of electrical experts has waited on the Law 
Committee of the Corporation to enlist their support for an extensive 
electrical tramway project in the district. The scheme includes the 
electrification of all suburban lines running out of the city for a 
distance of about 12 miles in every direction, and the linking together 
of three termini by means of a tube, which would be carried under 
the harbour in order to connect with the lines running to County 
Down watering places. The committee expressed willingness to 
consider the scheme when they had full details before them. 


Tees-side.—The Imperial Tramways Company, Limited, in a new 
Bill which they propose to introduce in the next session of Parliament, 
seek to make extensive developments in their Middlesbrough, Stock- 
ton, and Thornaby system. The single line between Middlesbrough 
and Thornaby is to be made into u double track, and the company 
propose to extend the lines from North Ormesby right on to Eston, or 


In the new district which they are about to tap 
It is also proposed to apply 
averton Hill, 


another 84 miles. 
there is a population of nearly 50,000. 
for power to run & double set of lines from Stockton to 
а distance of another eight miles. 

Cardiff. —At the last meeting of the Cabs Committee applications 
were submitted for licenses for tram conductors and drivers, and it 
was remarked that some were for outsiders. The Chairman said there 
were numbers of men walking about Cardiff in enforced idleness. 
Employment was very scarce indeed just now, and he was besieged day 
after day by people asking for recommendations to the electrical 
engineer. They should decline to grant licenses for outsiders until 
they knew something about the local men who applied some months 
ago, and who had not yet secured employment. The matter was 
deferred for the attendance of the electrical engineer. 


Batley.— Application is intended to be made to Parliament in the 
ensuing session by the British Electric Traction Company for leave to 
bring in a Bill authorising them to construct electric tramways at 
Mirfield; to convert the Dewsbury, Batley, Birstall, and Gomersal 
tramways to the electrical system; to confirm the agreements that 
have been entered into with the local authorities of Dewsbury, 
Gomersal, Birkenshaw, Soothill Upper, and Birstall for leases of the 
Bradford-road tramways to the опу, and to confirm agreements 
that may be made with the Batley Corporation for lease of their lines 
and for the purchase of electrical current from the municipal generating 
station. 

Dudley.—An accident occurred on Saturday evening on the electric 
tramways here. A car from Bilston раа the somewhat steep 
gradient in High-street jumped the points and left the line. The car 
sped across the street and crashed into the front of а big drapery 
warehouse, wrecking a large plate-glass window and damaging the goods 
therein. Three sets of lines were blocked for several hours. The 
agreement between the British Electric Traction Company and the 
Corporation, which has just been concluded, provides that the Cor- 
poration shall supply the current for all the lines within the municipal 
area, and also that they shall purchase during the ensuing 12 months 
the whole of the lines within the borough and lease the same to the 
company for a period of 21 years. 

Covered Cars.—This week there were placed upon all the tramway 
routes in Liverpool covered cars, which not only ensure every pas- 
senger а dry seat, but also effectually screen him from wind, rain, aud 
stormy weather. The new car, which is the invention of Mr. C. В. 
Bellamy, the general manager of the Liverpool tramways department, 
has already been briefly described in these columns. The upper deck 
of the car is fitted with а wood-clad steel frame, extending from one 
staircase to the other. At each end of the upper deck is erected a 
screen of wood and glass, with а sliding door in the centre similar to 
the doors in the lower portion of the car. One-third of the roof is 
permanently covered in along the whole length with wood; the 
remainder of the roof and the sides of the upper deok are entirely 
open, save for the thin steel rods which form the framework The 
protection against wind and rain is secured by means of a series of top 
and side curtains. 

West Riding.—Application will be made in the ensuing session of 
Parliament for powers to construct tramways in two more parts of the 
West Riding. The most important of them is that which proposes to 
serve the Wharfedale Valley. It is intended to connect Keighley with 
the villages of East and West Morton, and to run a line through 
Bingley, Baildon, Otley, Esholt, Hawkesworth, Menston, Denton, 
Burley in- Wharfedale, and Ilkley, а series of districts that have 
hitherto been dependent on railway communication. The second 
scheme is promoted by the Wakefield and District Light Railway 
Company. This company have had power for laying down tramways 
in Wakefield and the immediate district for a year or two, but so far 
little progress has been made. Nowa second attempt is to be made 
to get that which the Light Railway Commissioners refused. The 
extension iu question proposes to connect Wakefield with Dewsbury 
via Ossett, and to lay down a system in East and West Ardsley and 
Soothill Nether. The gauge of the tramway is to be Aft. 84in. 


Birkenhead.—A recent addition to the tramway equipment in this 
town із a rail-washer and sprinkler. The tank is Oft. біп. deep, it 
has a similar breadth, and is 12ft. long, and its holding capacity is 
11,000 gallons. It is divided into two compartments, with an equalis- 
ing pipe to feed the compartments. An ordinary manhole is at each 
and and the tank is filled from the oF The car contains two 
double-spray sprinklers and four rail-washers. There are also four 
scrapers for the purpose of clearing the grooves of the rails, and which 
arc exceedingly useful in time of snow. It may be mentioned that 
when there has been a downfall of snow the tank is filled with salt 
water. The tank is mounted on a Peckham truck with two G.E. 
motors and a G.E. controller with a rheostatic brake. The car is 
also fitted with ordinary hand brakes and a slipper brake capable of 
holding the car on the heaviest grade there is in Birkenhead. There 
is the ordinary signalling apparatus from driver to conductor, and the 
electric light is used for night work. It is calculated that the tank will 
water a track five miles in length. 


5 at the twelfth annual meeting of the 
Lancaster and District Tramways Company on Saturday, Councillor 
А. Bell said that, respecting the negotiations with the Lancaster Cor- 
poration for the sale of the undertaking, there had been a hitch, 
because the Corporation did not for long agree to the appointment of 
a competent valuer as suggested by the company. Опе had at last 
been appointed, and he was at present engeged in the valuation. A 
considerable amount of interest has been centred during the week at 
Lancaster in trial runs by the electric tramcars. The first run, when 
three cars were tested, took place at an early hour on Sunday morning. 
Since Sunday trial runs have been made of one or more cars almost 
every night, and are stated to have been thoroughly satisfactory. The 


‘date when the public service of cars will be commenced is still a matter 
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of uncertainty. The power station is practically completed, or, at any 
rate, sufficiently so to supply power for running purposes, and all the 
cars have been delivered, but there are other details still to be com- 
pleted, such as the engaging and training of drivers and conductors. 
Camberwell.—The London Oounty Oouncil have refused the 
request of the Borough Council that two relays of workmen be 
employed during the time the tramways are being reconstructed for 
electric traction in the borough, and that the whole of the work 
should be carried out under the supervision and to the satisfaction of 
the borough engineer The Works Oommittee of the Borough Council 
recommend the Borough Oouncil to renew their request for these con- 
cessions. А deputation from the London Omnibus Owners’ Federa- 
tion has waited upon the Borough Council to urge that in the recon- 
struction of the tramways only 100 yards of road should be allowed to 
be disturbed at one time, and that only half the road—from the kerb 
to the centre—be closed. This latter proposal appears to us to be 
uite reasonable, and one which the County Council ought to accept. 
t may be stated that iu the reconstruction of the lines at Tooting and 
Olapham, where the Council found it convenient to maintain the 
tram service while the work was going on, only one track was con- 
verted at a time, and hence traffic was not so much dislocated as it 
otherwise would have been. 


Paris.—A Reuter's message from Paris dated Nov. 20 says that in 

the Chamber on that day M. Cantant, а Socialist, interpellated the 
Government with reference to tramways, including the system of the 
Paris Tramway Company and the lines running into the suburbs, Не 
maintained that these companies hud caused the smaller capitalists to 
suffer, adding that the Government should defend the small capitalists 
against the cosmopolitan financiers and should terminate the com- 
panies’ leases. М. Maruéjouls, Minister of Public Works, said that if 
the companies had been prosperous his duty would have been easy, 
but the companies were in a moribund state, and it was necessary to 
proceed with caution, even in the interest of the public. To terminate 
their leases would make it necessary to find new concessionaries, and 
no serious man would consent to become one. All the companies were 
at the end of their resources. The remedy would be to municipalise 
the tramway services, but the Municipal Council would not be willing 
to accept the charge. The Minister estimated the loss suffered by the 
various companies at 210,000,000fr. He considered that the com- 
panies might be permitted to make a slight increase in their fares, but 
the authorisation of Parliament would first be necessary. 
Carriage of Goods at Liverpool.—At the last meeting of the 
Mersey Docks and Harbour Board it was stated that on the previous 
Monday а deputation from the Tramways Committec of the Liverpool 
Corporation met the Traffic Committee, and Alderman Petrie gave an 
озше of the scheme by which it was proposed to carry goods over 
the Liverpool tramway lines. The idea was that the tramlines should 
be connected with the lines of rails at the sheds on the dock quays, 
that goods should be loaded into wagons electrically propelled, that 
then the wagons should go over the tramlines in Liverpool on to the 
lines of the South Lancashire Tramway Company, and be distributed 
to various manufacturing towns. It was considered that a very large 
decrease in the cost of carriage would in this way be effected. When 
the South Lancashire tramways system was finished it would comprise 
a large network of rails connecting with Liverpool practically every 
important town in South Lancashire. The object of the Liverpool 
Tramways Committee in seeing the Traffic Committee was to know 
whether they could count on the assistance of the Dock Board in 
maturing and developing their scheme, and they were assured that 
the Board would hearti T co-operate with the Corporation in the 
matter, because any new departure which would diminish the handling 
of goods and lessen the cost of carriage would, of course, prove of 
immense advantage to the port. А detailed description of the scheme 
has already appeared in our columns. 

Manchester.—We learn from the Manchester Guardian that the 
Tramways Committee of the Corporation hope to be able to place the 
electric cars on all the routes in the southern parts of the city next 
. Monday. At the same time a system of through cars will be adopted 

which will have the effect of considerably reducing the great pressure 
of traffic in Market.street, the busiest thoroughfare in Manchester. 
'The through services which have already been каша since the 
Tramways Committee took over the tramways in June of last year 
have proved highly successful. Not only have they been useful to 

ers wishing to travel from one suburb to another, but they 
have also had the good eflect of expediting the tramways traffic in the 
centre of the city, and so to some extent relieving the congestion of 
the streets. As yet several districts on the north side of the city have 
not been provided with electric trams ; probably the turn of the 
Oldham-road, Ashton New-road, and Ashton Old-road districts will 
come early in the new year, At their meeting on Tuesday the 
Tramways Committee approved an agreement with the Stretford 
District Council for the working of the tramways in that township. 
The agreement provides that on Monday next the Munchester Cor- 
poration shall, as contractors to the Stretford District Council, begi 
the reconstrnction of the Stretford tramways for electric traction. The 
reconstruction of the tramways will be carried out as rapidly as possible 
ao as to give an early service of electric cars to Stretford. 

District Railway Eleotrificatiom.—In connection with the con- 
version of the Inner Circle to electric traction, it is interesting to note 
that the engineers are at work in the Kensington district. Plans have 
been submitted to the Kensington Borough Oouncil showing the 
electric conduit it is proposed ie las in Warwick-road and Finborough- 
road, which is a portion of the route sanctioned by the District 
Railway Company's Act. In a report to his committee the borough 
engineer of Kensington has pointed out that the work bristles with 
difficulties, and that it is impossible to say what these difficulties will 
be until the trench for the work is opened, and he has suggested 
certain conditions, which the committee have embodied in a recom- 
mendation to the Council, with the view of lessening the inconvenience 


to the public which will be entailed by the work. These conditions 
are as follows: (a) that no part of Warwick-road or Finborough-road 
be opened except under a license granted by the borough engineer 
specifying the section of work to proceed, under which license a sum 
of money, to be determined by the borough engineer, shall be deposited 
to cover the cost of reinstating the nal 

sewer, gully, pipe, or other property or work vested in the Oouncil be 
interfered wit 
and sanctioned in writing by the Council; (c) that the salary of a 
competent clerk of works, to be engaged by the Oouncil for the pie 
vision of the work on their behalf, be paid by the company ; (d) t 
the works be carried out to the satisfaction of the Council and the 
borough engineer; (е) that the company enter into an agreement 
embodying these conditions, the same to be prepared at their expense 
by the Council's solicitors. 


lic way ; (b) that no drain, 


or altered without drawings being first submitted to 


at 


Automobile Notes. —The Automobile Club of France is holding & 


trial of passenger and delivery cars. There is no question of speed, 
but the cars are to be judged by regulations calculated to determine 
their general efficiency for their specific purpose. The Prince of 
Wales's new motor is described as an electric phaeton, four-seated, 
which will run 90 miles on one charge of the batteries, and has a top 
speed of 25 miles an hour. 
Club is shortly to decide which makers are to have the honour of 
building cars for the Gordon-Bennett Cup contest. 


B. F. 116 victory last year, it cannot be doubted that the Napier 
cars will 


The Racing Committee of the Automobile 
In view of Mr. 


among those selected; but one or two other firms are 


eager to show what they can do in the direction of racing vehicles. 
The Autoniobile Club secretary and Oount Zborowski have just 


returned from Ireland, where they have been looking for a suitable 
course for the Gordon-Bennett Oup race. Their opinion has not yet 
been made known, but it is generally believed that a circular course 
of 50 miles may be found which would give fair mpning We are 
informed that Messrs. C. S. Rolls and Co. have taken Lilli 

Earl's Court, London, S.W., which they have fitted with the latest 
model of electrical power plant. An effc 

repairs of motors, a 
for the leading makes of cars, which will 
receipt of wire, together with an expert fitter if required. Other 
departments are the garage (storage room for 200 cars and locker for 
each owner); hiring department (Panhard ears only); the training 
and supplying of drivers; and the electrical department, where we 


find special charging boards for charging electric carriages and small 
шоа cells а 


e Hall, 


ient staff is being kept for 
a stock of duplicate parts, tyres, and accessories 
e forwarded anywhere on 


the departmeut being in charge of a trained electrician. 
e firm hold a license for the sale in the United Kingdom and 


Colonies of the cars built by Panhard and Levassor, of Paris. 


a a а 


PROVISIONAL PATENTS, 1902, 


Nov. 17. 


25175. Improvements in and relating to pendant, electrolier, 


and bracket switoh connections. Joseph Frank Smith, 
67a, Corporation-street, Birmingham. 


25182. Improvements in trolley heads for electric railways and 


tramways. Stainer Hutchins and Charles Edmund Fry, 
25, Regent-road, Hanley, Staffs. | 


25195. Improvements in electrical apparatus suitable for the 


ignition of gases and inflammable vapours and for 
other purposes. August Eckstein and Herbert John 
Coates, Peel Works, Adelphi, Salford, Manchester. 


25197. Improved means for operating eleotrio switches, tape, 


valves, and the like. 


Leo Schüler, 4, St. Ann's-square, 
Manchester. 


25216. Improvements in electrical out-outs and regulators 


and their application. Henry Leitner and Richard 
Norman Lucas, Rose Villa, Byfleet, Surrey. 


25240. Improvements in electrical instrument for s 


ignalling 
on railways. Edward Tyer, Frederick Thomas Hollins, 
and Frederick William Leake, Birkbeck Bank-chambers, 

Southampton-buildings, Chancery-lane, London. 

| . Nov, 18, 

25263. Improvements in and relating to electrical fuses. 
Harry William Оох, Brougham-chambers, Nottingham. 

25273. An electric tramcar or like trolley pulley guide. 
William Moorehead and Abraham Taylor, jun., 55, Market- 
street, Manchester. 

25287. Improvements in telephone system. Wayne C. Wright 
and John William Pierson, 62, St. Vincent-street, Glasgow. 
(Complete specification. ) 

26288. An improved electric ourrent indicator. Archibald 
Denny, James Archibald Robertson, and Charles H. Johnson, 
121, West George-street, Glasgow. (Complete specification.) 

25827. Improvements in systems of regulating alternating- 
current electric motors. The British Thomson-Houston 
Company, Limited, David Peter Thomson, and Reginald 
Charles Clinker, 83, Cannon-street, London. 

25330. Improvements in systems of electrical distribution 
John Sedgwick Peck, Westinghouse-building, Norfolk-street, 
Strand, London. (Date applied for under Patents Act, 1901, 
March 21, 1902, being date of application in United States), 
(Complete specification.) 

25342. Improvements in trolley poles. Theodore Charles Buder, 
6, Lord-street, Liverpool. (Complete specification.) 

25368. The eleotrio arm and trolley-wheel oontroller. 


| Thomas 
Wilson, 90, James-street, Devonport. 
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95354. Improvements in the electrolytic treatment of liquids | $5682. Improvements in or relating to prepayment elec- 


of all kinds. Аггапо Corrado, 36, Chancery-lane, London. 
(Complete specification. ) 


Nov. 19. 


25871. Apparatus for working portable fire-engines, pumps, 
| and the like, by means of an electrical ourrent. 
William Robert Burns Lockie, 174, South Castle-street, 
Liverpool. (Robert Lefebvre and the firm of La Société A. 

` Thirion et Fils, France). 

#5377. Improvements in aro lamps for electric lighting. 
Joseph Wilfred Bowley and Austin Walters, 67, Yarburgh- 
street, Alexandra Park, Manchester. 

25491. Improvements in or connected with electric signal- 
ling lamps for naval and other purposes. Alfred 
Graham, 4, South-strect, Finsbury, London. (Martino 
Casabona, Italy.) 

$6435. Improvéments in and relating to electrio telegraphy. 
Philip O'Neil, 325, High Holborn, London. 

25436. Improvements in and relating to interrupters for 
induction coils and the like. Francis Lauder Muirhead 
and John Parr, 323, High Holborn, London. 

95441. Improvements in eleotricity meters. Charles William 
Godson Little, 47, Lincoln’s-inn-fields, London. 
specification.) | 

25449. Improvements in secondary electrodes for electrolytic 
apparatus, more especially intended for use in the 
manufacture of chlorates. Paul Imhoff and the United 
Alkali, Company, Limited, 47, Lincoln’s-inn-fields, London. 

25444. Improvements іп olocks and electrical winding 
devices therefor. Heinrich Cohen, 18, Buckiugham.street, 


London. 
| Nov. 20. 


95454. A novel construction for the covering and protection 
of tramcar passengers (outside) from rain or falling 
wires. David Agnew, 179, Brighton-street, Egremont, 
Cheshire. | 

20457. New or improved reoording apparatus for use in 
connection with ships’ telegraphs, tell-tales, and the 
like. Joseph Fuller and Alfred Charles Leicester, 9, 
Tempest Hey, Liverpool. 

Improved rotary reversing gear for electric motors, 
dynamos, and the like. William Ellerton, 5, John 
Dalton-street, Manchester. | 

Improvements in electric incandescent lamps. George 
Hookham, 18, Southampton - buildings, Chancery - lane, 
London. 

. Improvements in carbon or brush holders for dynamo- 
electric machines and the like. Charles Zabel, Bruno 
“abel, and Willy Zabel, 45, Southampton buildings, 
Chancery-lane, London. (Complete specification. ) 

Improved telephonic apparatus. Dino Corsi, 
Chancery-lane, London. 

Improvements in boosters for charging and dis- 
charging storage batteries, and regulating the pros- 
suré of the 'bus bars. Crompton and Co., Limited, and 
James Rae MacIntosh, Salisbury House, Lendon-wall, 
London. 

Improvements in aro lamps and electrodes therefor. 
La Societé G. et P. de Mestral, 24, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patents 
Act, 1901, Feb. 28, 1902, being date of application in 
France). (Complete specification. ) 

. Improvements in or relating to incandescent 
electric lamps. George Edward Battye, 46, Lincoln’s- 
inn-fields, London. 

Improvements in and relating to eleotric contacts. 
Coloman de Kandó, 27, Chanvery-lane, London. (Complete 
specification. ) 


52, 


25524. 


25554. 


Nov. 21. 


25558. Windings for compensated asynchronous machines. 
Ole Sivert Bragstad and Tens Lassen la Cour, Karlsruhe, 
Baden, Germany. 

25570. Improvements in tower wagons for trimming aro 
lamps or for repairing the conductors of the over- 
head system of electric traction. Samuel Rawlinson, 
William Rawlinson, and John Rawlinson, Penny Bank- 
chambers, Halifax. 

Improvements in electric current meters, H. V. Cramer 
and Co., Ernst Hermann Horstmann, and A. Horstmann, 
25, Avondale-road, Lower Weston, Bath. 

. Improvements in electrical measuring instruments, 

Arthur Cecil Heap, Century Works, Lewisham, Kent. 

25586. Improvements in or in connection with electric tram- 
cars and the like. Gideon Dickinson, Harry Dickinson, 
and Walter Dickinson, 7a, Market-place, Huddersfield. 

. New carbon-holder for arc lamps ог the like. William 
Cecil Jeapes, 12, Charing Cross-road, London. 

A new or improved electric pianoforte player. 

. Andrew Gibson Douglass, 9, Regent-street, London. 

. Improvements in apparatus used for wireless tele- 
graphy. Marconi’s Wireless Telegraph Company, Limited, 
and Charles Samuel Franklin, 24, Southampton-buildings, 
Chancery-lane, London. 


(Complete : 


tricity meters. Charles Orme Bastian, Birkbeck Bank. 
chambers, Southampton-buildings, Ohancery-lane, London. 

Improvements in gas ог electrie light brackets 
applicable for bakers’ ovens. Thomas Gillard, 6, Lord- 
etrect, Liverpool. 


Nov. 22. 


25699. An electrical oure. John 
St. Vincent-street, Glasgow. 

25711. Alternating-currént machine, applicable as converter, 
motor, and generator. Ole Sivert Bragstad and Tons 
Lassen la Cour, 14, Lachnerstrasse, Karlsruhe, Baden, 
Germany. 

25731. Improvements in or relating to electro-mechanical 
regulators. Joseph Louis Routin, 111, Hatton-garden, 
London. | 

25738. Improvements in or additions to insulators for tele- 
grapb, telephone, and electric light cables or 
conductors. Edward John Chambers, 7, Staple-inn, London. 


Frederick Burger, 115, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 11. 
1901. 

16658. Manufacture of filaments for incandescing clectric 
lamps and apparatus for use in such manufacture. 
Voelker. 

End-play devices for rotary machines. British: Thomson- 
Houston Company, Limited. (Hewlett and Potter.) 

93456. Electrical resistances. Mavor, Mavor, and Coulson, Limited. 

23729. Brakes for eleotrically-operated oranes and similar 
hoisting apparatus. Jordan. 

Dynamo-electric machinery. Mavor, Mavor, and Coulson, 
Limited. 

Means for electrically controlling fluid oompressers. 
Boult. (Richards.) 

Electromagnetic switches for electric 
British Thomson-Houston Oompany, Limited. 

25004. Printing telegraphs. Moore and Steljes. 

25018. Means for lighting gas lamps at a distance by means 
of an olectric current. Stoltenhoff. 

Means for electrically signalling railway trains, tram- 
cars, and the like. Butt. 

Telephone receivers. Orr. | 

Winding for electrical machines. Lamme. (Date applied 
for under International Convention, June 26, 1901.) 

20759. Means for supplying current to electrical vehicles. 

Wise (Maschinenfabrik Oerlikon.) 
1902. 
561. Electrical heating apparatus. British Westinghouse 
Electric Manufacturing Company, Limited. (Peck and 
Randall.) 

Electrical measuring instruments. Whipple. 

Cutting cards for Jaoquard apparatus permi 
electrical reading of the same. Harleaux and Harleaux. 
1528. Manufacture of incandescent electric lamps. Scharf. 
3165. Multipolar electrical dynamos or motors. Bergman. 

17127. Underground oonduits for electric tramways and 
railways. Cope. 

Electromagnetic treatment of ores, slimes, and the like 
for separating their constituents.  Leuschner. 

Storage batteries, Fairweather. (International Battery 
Company.) 

19713. Composition of electrolytes for the formation of 
accumulator plates. Sandhagen and Liirgen. 

Dotachable connections for use in electric lighting 
and heating. Lundberg and Lundberg. 

21748. Aro electric lamps. Worsley. 


23845. 
24512. 


24806. railways. 


(Stewart. ) 


25125. 


25215. 
20590. 


918. 
1238. 


17880. 


19225. 


20461, 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name. paid, Last price. 
Commercial and Industrial, — £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-2 
Aron Electricity Meter, 5 p.c. Cum. Pref. Shares, 1-125, 1 bi 
p 1- «WV hl „„ „„ 60 ee 1/l /16 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 5... 748 
„ per cent. Pref., 1-40,000.................. 5 56 
——— per cent. Mortgage Debentures 100 .. 105-106 
British Westinghouse Elec. and Manuf., 6 pe cent. Pref... 5 .. 
— с рег cent, Mortgage Debenture Stock .......... 100 .. 101-1 
Brush El cal Engineering, Ordinary, Nos. 1-105,7531.... 2 .. 14 
— Non. Cum., 6 per cent. Pref. .................... 2 1.1 
— — 44 per cent. lst Debent ure Stock ................ 100 .. 100-1 
f per cent. 2nd Debenture Stock ................ 100 .. 
Callender’s Cable, Debenturees e eene 50 МА His 
——— per cent. Pref. ................................ 5 54-6 
Crompton and (oo. ТЕСНОЕ ЧИИ $ uu 567 
——— 5 per cent. Debentu res 100 .. 101-106 p c 
Edison and Swan United, A" Shares, 1-99,261 .......... 5. 
D „A“ Shares, 01-017,139 ........ 5 "n 
d per cent. Оебепигев.......................... 100 . 
——— 4 per cent. Deb. Stock, Red, .................... 100 . 74-78 
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Name. Eu Last price. Name. | ke add Last price. 
£ £ ‘Electric Railways.— £ £ 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 1-2 * 
7 per cent. Cumul ative Pref. .... 12, 5 t Central London, Ordinary — 9 ""— 64 100 .. 106-109 
4 per cont. Perp. 1st Моњ. DDC 100 1 4 pe cent. Pref. JFF 109 is ал 
El © r Cock e. „„ 10-10] ^"^ э» „„ „elek. +» „ 22 °з x 
еее A per сеп br AAN S Сиш Prok О СЫ — 4 p.c. Deb. Stock (Prov. Boript Cera fully paid).. 100 .. ПЕШЭ 
W.T. “Т.Н ey's Telegraph Works, Ordinary 8 5 .. 154.174 City and South London 8 „ 10 .. 7 
44 per cent. Prof U 5 .. 55 —— per cent. Debenture Stock.... 100 .. 114-11 
44 per cent. De aed та ens ae 100 .. 109-113 ——— per cent. Pref. Stock li... 10 .. 128-131 
India Rubber, Gutta Petcha, and Telegraph Works ...... 10 .. 20›-21 » » „» '96...................... 100 .. 126-129 
4 per cent. De епбитез.......................... 10 .. 100- и eee 100 127 
Parker, по; Limi OF , OF ine ma 10 .. 144-154 Liverpool Over ead г cent. Pref. ................-.-. — .. Hir 
Telegraph nstrüction an nance ...... 5 12 А -40 inary, 22252346 „664 66 — es 
ont. Bonds .............................. - 4 per cent. Mortgage Debentures, Red., 1-1,700.. — . 108-104 
5 pero 100 .. 102105 Waterloo and City, Ordinary ........................ cee m 93-96 
Eleetrie Lighting and Supply.— Electric Tramways.— 
Blackheath & Greenwich District Ordin 101,00. 1 12 Anglo-Argent ine, 1-260,007 ............ ................. ; 4 
44 per сай. Stk. Certs., "dg o d do Conv..... 100 .. 110-113 $e, ent 6 per cont: Debenture Stock, 1888.. " 
Bournemouth and B Ordinary ...................... 10 .. -134 Blac "Hleetwood T Famroad.................. q 110 .. 12415 
——— 44 per cent, Cum. Pref........................... 10 .. 1011 Bris 1 Invest., Lim., Ord., 1-75,000 .......... 5... MÀ 
— — De iure Stock, Red. MOM ARR руы 10 .. 105-106 DA qu en gi 10 E EM 
Brom n An ens n D, nary ""es2ec0c0a200€0602209290994 өө ee 1 . r ce v B а oe 
p r cent. Preference .......................... 5 2 10; tos British B Per ер. Бау Co., » Мов, 1. 200 10 - 7-7 
Calcutta ile S 001 85.8005. , Ordinary, Nos. 1-20, 000. 8 1-8 xd Nön. Cum. 5 рег cen ne Nos. 9.25 001 28.500 А 94-93 
VVV 5. 7.8 Kd 44 per cent. 1st Mt. Deba., Nos. 1-5,250, of £40 each 40 . 1011 p.c 
Cambridge "Electric Sapply Company, Ltd., zm Ord. 8 .. m British Electric Traction, Ord., 1-300,000 & 60,001-90,000.. 10 .. 121 
' £10 Ord. 6 .. 10 6 per cent. Cm. Pf., 36,001-60,000 ................ 10 .. 11 
Central ntral Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 107-11 5 per cent. Perpetual Бора Stock .......... 100 
Charing Cross and Strand 5 .. 9-95 Buenos Ayres. and Belgrano rd., 1-100,000 ........ 5 .. EIN 
/// A 5 . 89 i А” 6 per cent. Cm. Pf., 1-40, 000ł⸗“ᷣ d -54 
— . cent, Cum, Prei. 5 . 8-52 B“ 6 per cent. Cm. Pf., 1 27500 i chic even snes 5 .. 5 
ity Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 68107 ——— 5 per cent. Deb. Stock, Red. .................... 100 .. 1051 
4 per cent, M Stock, Red. (Prov. Certs.).. 100 .. 105-1 Prov. Cert., all paid ............................ 100 .. 98-101 
Chelsea elses Electricity Supply ...,.......................... 5 .. m Cape Electric Tramw. , Nos. 1200 GF ceci vene 1. 2-2 1d 
r cent. De Cures FCC 100 .. 109-112 City of Birmingham ways, 5 per cent. Cum. Pref... 10 .. 
City of d nn 10 10-11 4 per cent. 1st Mortgage Deb., 1-5,000 (1917) . . 100 .. 100-105 
6 per cent. Cumulative Prof ораи ере 10 13-14 | Colombo Electric Tramways and Lighting, 5 per cent. lst 
5 per cent. Debenture Stock .................... .. 124- Mortgage Debenture Stock, Red. .................... .. 100-102 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. . 104-107 Cork Шой cent Cum: and Lighting Co., Ordinary ...... 10 .. 13-14 
County of London and Brush Provincial, Ordinary........ ; - сон! cent. Cum. Fre. 10 .. 11-12 
——2- per cent. Cum. Pref. .......................... 10... 11 Thy J. quit whet Vesti ieu. 100 .. 96-99 
per cent. Debentures Prov. Certs. All Rd. 100 .. 109-112 Dublin United mai (1896), Ord., Nos. 1-60,000 ...... 10 .. 12-13 
Rdmundsons' Electricity Corporation, Ordinary, 1-1 400 4 5 .. 6 per cent. Pref., Nos. within 1-60,000 ' .......... 10 .. 14415 
— : per cent. Cum. Pref. .......................... Es 6 У per per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 98 
т cent. First Mort. Deb..................... 100 .. 107-110 Lnperial ways, Огаїпагу............................ all .. -224 
Electric Lt. PT Tractn. Co. of Aust., Ld. ré p.c. Om. Pf., 120,000 5 3 6 per cent. Cum. Рге!........................... all . 14$ 
p per cent. Debenture Stock, Red. .............. 100 .. -1 44 per cent. Deb. Stock ........................ 10 .. 112-11 
Folkestone PElectric Supply, Ltd., Ord. Nos. 1- 10,000 ...... 6 .. 6 Isle of Thanet Electric ДУ О and Lighting, 5 per cent. 
44 per cerit. First Deb. Stock, ET 6 100 .. 102-1 Cum. Préf., Nos. 50,001-60,000 ........................ z da 
Hove Electric Lighting, Limited, Ord., 1-11, oo 5 .. 74-84 4 per cent. озшш Sk “„ 100 99 
Kénsington & Knightsbridge Elec. Lt. Ltd., Ord., 1-21, 000 .. 10-11 Kiddermipster and District Lighting and Traction, Pref... 5 .. 3-4 
— — 4 per cent. Debenture Stock, Red. .............. 100 .. 101-104 London Ünited Trys. (1901),5 per cent. Cum. Pref. atas 10 .. 114-12 
Kensington and Knightsbridge and Notting Bill Т. 100 .. 104-107 10 .. 1112 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 92-104 4 per cent. Ist Mt. Db. Stock, Red 00 .. 106-108 
London Electric, Ordinary .............................. 3 .. 13221 Prov. rt. 100 .. 105-107 
f 5 .. 4} New General Traction, Ordinary ........................ B2 H 
— —— 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 96-99 6 per cent. Cum. Pref. ...............,.......... К 5-4 
Metropolitan, Ordina му JJ ð̊ БЫК Ко Жара "10 .. 151-1 5 per cent. Mortgage Debentures 1-1, 713 (Régd.). 100 . 93-98 
— —58 per cent. First Mortgage Debenture Stock .... 100 .. 100-11 Oldham, Aston, and Hyde Tramway, 0 rdinary............ .. 104-104 
IJ per cent. Mortgage Debenture, Red. .......... 100 .. 99-102 5 per cent. Cum. Pref. .......................... 10 . 101 105 
Newcaatle-üp. moe Rlectric Supply, Ordinary...... e... 5... 9-94 Perth Elec. Tramways (W. 1065 si cent 1 oy Deb. Stk. 100 .. 10 
Freren. 4 .. 64-64 Potteries Electric Trac ion, 0 1.20.500 40, 00 10 0 ti 
Notting Hill Blectric Lighting o екшн. — M4 6 рег cent. Cum. Pre ease о 10 . 1. 
— 4 per cent. First Mort. Debs., Nos, 1-500 (Reg.) . 101-104 44 per cent. Debentures Stock.. 100 .. 106-109 xd 
Oxford 1 Ше, Ordinary, 1-96 and 407-10,510 ............ s 5-6 South Lancashire Electric Traction and Power Company— 
cent. Debenture Stock .................... 100 .. 99-102 000 Ordinary .............................. si 1 
Rivor vor Plats Electric Light and Traction, Deb............. . 70-75 ‚132 6 per cent. Preference ................. . 16а... 135/16 
Royal Electrical Company of 3 | 44 per cent. First %% — зене ES uec reda ЕА 1 
Shares Мої age Debentures gres d. od" ТРЕ 10 at 101-105 ——— £500,000 44 рег cent. Debenture Stock ..........80р.0... 8) pe. 
ске ^H ectric 8u td., Ord., ВА ^ 
peius r cent. . ock „%%; A уз 10 .. 8.56 Telephones.— 
South London, Ord ENS 9. 5 5-3 National Telephone, Preferred .......... ka Maa d A UA ER 100 .. 92-94 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 14.1 Deferred Stock ................ . 100 .. 62-64 
„„ Pref. оооовево оа ое % „% % „% % % „%%% „%% „% „ „„ „% „%'ẽõů 0 5 ез л 6 per cent. Cum. First Pref. seeseneveseven "292090 10 oe -134 
r cent. Бей,................................ 100 .. -101 ——— 6 per cent. Cum. Second Pref. .................. 10 .. 10-124 
Urban "ven ЕНЕ Suppl Co., Ordinary, 8-30,007 ............ 3 5-4 ——— 5 рег cent. Non. Cum. Third Pref, .............. 5 .. 4 5 
5 per cent. umulative Preference, 50,001-80,000 3 4 — Ы per cent. Deb. Stock, Red. .................... 100 .. 
Westminster, Ordinary .................................. 5 . 11 ——— 4 per dent. Deb. Stock, Red. ..........-...-—- 100 „ 101-105 
__—— 5 per cent. Cum. Pref., 110,101- 138,241 ee ee 5 6-64 | Oriental Telephone snd Hlectric Company y- mm oem 4-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for Increase or | 0 of k Accounts for past year Cost 
Line. week | decrease. S сар | 
реп. рег 
| 1902. 1901 | Week Current 1901. 1900. | En Total | Passengers , Car miles Pa спара le of mile 
in | 92 ee , | * . i y Е 
Епа E | | year. | ding receipts carried. | run. s'nger| mile. | track. 
OS OO o ————— — — — —̃ — — | | ——— | ьа 
is, б з) 55 4 э 4626 | ш 1? 8 | as ioe lca oe aes 
Aberdeen Corporation яч NOV: | ы э | , i May 31 37,931 9,099 715 794,641 7 . 
+ ming tham кейе ays , TP T! 22 | 4,655 4,495 + 140 +16,406 — Ma n : 2 |: Mà 096 1502 1,810 614 
Birkenhead Corporation == = Le. emm =a — ar. 1,593 | 6,456,361 — 117 | — im 
ackburn C трогай n , 2. 718 645 + 75 + 3,836 = — 25.054 2 | 738,557 s 11:86 1005 oa 
— kpool Corporation 21 285 224 + 6l +„ 279 — Mar. 31 41,818 5,809,190 | 758,565 |173 |132 | 2538 | — 
Bla скр l-Fleetwood Tramways „ 22 185 187 - 2 — 205 164 = Dec. a1 31, 391 1,902,692 , 569,827 390 |1320 1,900 | 725 
Bolton Corporation T" т 25 1,462 1,235 + 166 + 4,152 52 == 77,214 15, , 1,705,580 117 10:86 2,420 an 
Bradford Corporation Oct. 26' 3, 1,090 22.118 +482,937 — Mar. 31, 70,215 | = 1,530,531 — |1100] 1150 | 757" 
Bristol Tramways Company .. Nov.2l 4,057 35,625 + 412 — 514 49 Dec. S noe | 29165828 5,462,039 1:37 9:25 4,000 6:31 
Carlisle Tramways Company = S m E» Ns == , , , 323,044A 103 6:46 — 4 
Central London Railway „ 22 7,233 | 6,650 + 585 +11,341^ 12 „ 31 535,086 | 41,188,389 | 1,245,730a | 188 6429. 27,923 5 808 
City and South Le nd. on Railway „ 25 3,491 | 5,029 + 462 +20,674 | 124 9 » 31 62,6010] 7,008,842a' 1,234,730 |215 | — | 500 | — 
Cork E. T. and L. Company „„ 20 353 43 + 10 + 5,895 136 — 23,921 5,714,325 855,532 |100 ' 6771 . 1,590 ENS 
arwe orporatio = = T i ius cod : 
Dar Gorpor is " cu m, mone L dH 54 | Mar. 51 10,970 | 2,14,985.| 217,891 |119 |11555) 1,398 | 12:56 
Dover Corporation .... e o» 23, 151 175 — 2 50 b — „ 31) 11,864 | 2,905,823 | 270,555 |0979 |10:53| 2,630 
Bubiln & Lucan Electric Railway) » 1 $3 if 155 + 77А) 61 63! Dec 31 5,553 362,484 | 101,464 | 368 |1320) 823 808 
! electric cars » А s і 
арав pistriet, eei 7. 7 éI "e| Му p AME а 40 | „ Sess одали | sooo |19 | ваз nam УП 
undee City Tramways o cde 768 + — - May 15 26,058 6,393,412 ' 446,350 088 |140 1,180 — 
Glasgow Corporation „ 22 12,058 | 10,3220 (1,776 ~ 9,669 | 95 „ M à ro 155.245,78 11,935,099 (030 |1171 5597 | 7-51 
Halifax Corp * ation Oct. 22 1,139 1,028 + 111 + 2,225 271 183 Mar. 31 54 13, 173, 924 „003,764 |100 12 1,960 9-67 
Huddersfield orporation Nov. 22 971 £96 + 75 — | 48 Sept. 50 29, [5n 4,649,813 626,031 |15 |1114! 000 |1129 
Hull Corporation, E 8 „ 22 1,614 1,596 18 + 2,651 94 „ 50 72, 331k, 17, ,264,013 1,647,026 |100 |1054! 3,810 | 4-72 
Liverpool" Corporation „ 15. 9,098 | 8,545 +1165 35,509 95 18 | Dec. 51 87,707 | 21,065,999 | 2,218,696 |111 | 949| 5'004 | 507 
Liverpool Ove a ad Railway „ 2 1,408 | 44 + Я - 677 | 15) 153 June 50 69,152 | 8,426, 976 787,010a 197 |2107a| 4,450 15 94a 
Newcastie-on ne U rporati п Tur x n = ез E T T — — — — SER 
r 23 3.88 — = = dol E Ма 21 837 | 49, 176,68 1: эз 1201 4140 | 78 
Sheffieki Corporation ** 65 UT E v = ze ar. 6,651 | 3,791,993 |095 1201 4,140 4 
Southampton Corporation . QN IN DN MEA | „ A 28973 | 4761149 | "696159 |145 | 9% 230 | 7 
Sunderland Corporation „ 23 974 Pour nm — 7| + 2,760 17 „ 51 57, 307 | 13,569,808 1 ‚170,207 101 !11:75 | 3,380 6:31 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of 
h Half-year'a figures. с Include rail and tram. d Total rece : р Unexpired lease; s Train mile; 


e Electric traction only. — f Including one section of horse tractien. 
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NOTES. 


Wireless Telegraphy at Sea.—The Johnston liner 
" Vedamore," which arrived at Baltimore on Monday, is 
reported from New York to have received messages by 
the Muirhead system of wireless telegraphy over a 
distance of 1,000 miles, and to have dispatched mendigo 
over a distance of 300 miles. 


Tunbridge Wells Telephones.—The Postmaster- 
General, in the House of Commons on Monday afternoon, 
stated that he had been unable up the present to come to 
a decision with regard to the proposed sale of the Tunbridge 
Wells municipal telephone system to the National Tele- 
phone Company, to the agreement between whom his 
sanction has been asked. 


Electrolytic Oxidation of Naphthalene.—W hen 
a cold solution of naphthalene in a mixture of acetone and 
sulphuric acid is electrolysed some u-naphthaquinone is 
formed at the anode, and a considerable quantity of brown 
non-crystalline substance. Mr. A. P. de Bottens has found 
that naphthalene-u-sulphonic acid or its sodium salt and 
1-animo-/8-naphthol-.4-sulphonie acid, dissolved in water 
or a mixture of acetone and sulphuric acid, gives small 
quantities of phthalic acid. 


American Submarines.—The new submarine boats 
which are the most recent acquisition to the United States 
navy are reported to have given excellent results under test. 
The contract stipulated that they should have a speed of 
seven knots submerged, and the official figures show that 
the Mocassin " made a maximum speed of 7425, knots on 
her submerged trials. The electric batteries and motor 
provided this record speed without any assistance from 
the gas-engine, which is only used when the boat is at the 
surface. 

Royal Institution.—A general monthly meeting of 
the members of this institution was held on Monday 
afternoon, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. The following were elected 
members: Edward Divers M.D., Miss Amy French, 
Winefred, Lady Howard of Glossop, and Mr. J. Н. 
Whitehorn. The special thanks of the members were 
returned to Mrs. Hickman for her donation of £21 and 
to Dr. Frank McClean, F.R.S, for his donation of £40 to 
the fund for the promotion of experiments: research at 
low temperatures. 

Alternative All-British Cable to India.—In the 
House of Commons on Tuesday, Sir Charles Dilke asked 
the Prime Minister whether the attention of the Govern- 
ment had been directed to the recommendation of the 
Committee on Cable Communications in favour of a cable 
connecting the Cocos and Ceylon, or the Cocos and 
Singapore, and thus giving an alternative and an all- 
British line to India. Mr. Balfour replied that the matter 
had engaged the attention of the Government, but at 
present they were awaiting a report from the Government 
of India, to whom they had made a communication on the 
subject. 

Electricity in Lighthouses.—In an article on the 
new American lighthouss system, Mr. George E. Walsh 
states that a modern American lighthouse frequently costs 
£25,000, and often one-third of this is spent in the electric 
light and apparatus alone. In the old system the lights repre- 
sented a comparatively small proportion of the expense. 
The finest French mirrors and lenses used were considered 
costly, but not in comparison to the electric lights and 
‘equipments. The gain obtained in the power of the light 
more than counterbalances the extra cost. There are a 
score or two of lighthouses in existence whose lights throw 
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а beam of 100,000 c.p. The tendency, he niin d is to 
increase the power of the light, for by so doing the great 
link of lighthouses round the coast is made more seoure 
and more trustworthy. 

Electrical Steering Gear.—Successful experiments 
are reported to have been made with an electrical steering 
gear during the past week on board the Earl of Crawford's 
yacht “Valhalla,” in the presence of the owner of the 
boat, a representative of Messrs. Siemens Bros., who 
supplied the apparatus, and а representative of the 
Admiralty. After a five months’ cruise the yacht has 
returned to British waters, and the gear has been over- 
hauled and several improvements made on the side of 
simplicity. In conjunction with Messrs. Siemens, Mr. 
Brougham, the inventor, has devised a method of con- : 
trolling the steering gear from any part of the yacht, 
and the results of the test are said to have proved satis- 
factory. We hope to be. able to give further details of 
this electrical steering gear in a later issue. 

Electric Heating.— An extensive scheme of electrical 
heating is, we understand, to be put in hand in the Davos- 
Platz region in Switzerland, which is famous as a winter 
resort for consumptives. The remedial value of pure cold 
air is now well recognised in such cases, and in this 
instance the primary reason for adopting electric heating 
is the preservation of the air free from impurities such as 
accumulate from coal and wood fires. The total population 
of the district is put at about 5,000, and the scheme provides 
for a complete electric heating system for the whole com- 
munity. Water power abounds in the neighbourhood, and 
the proposal is to instal a polypbase plant of about 
15,000 h.p. to do the work. It is estimated that the total 
cost of the energy delivered, including all items of fixed 
charges and depreciation, will amount to just over jd. per 
kilowatt-hour. Presumably, with the completion of the 
scheme electricity would be generally used for lighting in 
the neighbourhood, and later on it might be conveniently 
employed to operate a small electric railway connecting up 
the surrounding districts. 

St. Louis Exposition.—-With the formal acceptance 
by the British Government of the invitation to take part 
in the Universal Exposition at St. Louis in 1904, the 
organising body has prepared some special information for 
the guidance of intending exhibitors and visitors from the 
United Kingdom. It is published in the form of a pamphlet, 
and may be had from Mr. Geo. F. Parker, the commissioner 
for the exposition in the United Kingdom, at Sanctuary 
House, Tothill-street, Westminster. Intending exhibitors 
will find in this pamphlet full particulars as to the scope 
and plan of the exposition, illustrated descriptions of the 
grounds and buildings, ete. Of special interest to engi- 
neers is the statement that the electrical industry will be 
well represented at St. Louis. The electricity building has 
cost more than £80,000 to erect, and it will be an average 
of 600ft. long by 525ft. wide, with a floor space of 
315,000 square feet. In the schedule of exhibits all kinds 
of apparatus and machinery for generating and using elec- 
tricity are included, embracing power, lighting, telegraphs, 
telephones, electrical signalling, and last, but not least, 
electric traction. 

Books Received.—We have received a copy of the 
*'* Vig Eastern’ Telegraphic Social Code," compiled by 
Mr. R. T. Atkinson, and issued under the authority of 
the Eastern Telegraph Company and associated companies, 
By the use of this code, senders of social cable messages 
will be able to communicate with friends across the seas 
at considerably cheaper rates than heretofore. The code 
is arranged in alphabetical order, and there is to be one 
at each of the telegraph stations of the cable companies 
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for reference purposes. Information is also given in this 
book as to the registration of addresses, list of telegraph 
stations where the code is obtainable, and a table showing 
possible transformations of telegraphic signals, which 
should come in very useful where secrecy is an important 
consideration. The price of the code is 5s. We have 
alao to acknowledge from Messrs. McMillan and Co. a 
сору of Light for Students,” by Mr. Edwin Edser. The 
published price is ба. 

Wireless Telegraphy in the States.—It is reported 
that the United States naval authorities have been unable 
to come to an agreement with the Marconi Wireless Tele- 
graph Company in regard to the adoption of wireless 
telegraphy in the navy. The company, it appears, require 
the payment of a given sum for each set upon delivery and 
a royalty for each year during the life of the patents. The 
aggregate cost of а set under these conditions would, in 
the estimate of the authorities, be very great, and they 
have refused to come to an agreement on such a basis, 
especially as it is illegal in the United States to obligate 
the payment of money beyond a single fiscal year. If the 
Marconi system is not to be taken up by the navy, how- 
ever, it is to be given further tests on shore. Several naval 
stations are to be provided with wireless telegraph stations, 
and in order to ascertain the effect of heat, which is said 
to be injurious to the successful working of wireless appa- 
ratus, a station will be established at Key West. At the 
present time the United States is far behind other naval 
powers in the adoption of wireless telegraphy on board of 
warships. 

Delivery of Telephonic Messages —It may not 
he generally known that the Post Office has made arrange- 
ments in those districts served by its telephone system 
for delivering telephonic messages at their destina- 
tions in the same way as a telegram, and at half the 
telegraphic rate. Only those having a private telephone, 
however, can avail themselves of this facility, and 30 words 
seem to be the maximum for an ordinary message, which 
can be delivered by express within a radius of one mile 
of the receiving office for a charge of 3d. over and 
above the usual charge for a call. The Post Office tele- 
phone scheme contemplates the establishment of a call 
oflice at practically every branch post office in London 
within а few months, and there is little doubt but that 
the above arrangement will readily be taken advantage of 
by the subscribers to the system. In the same way the 
trunk lines can be used for this purpose, the only 
additional charge being 3d. а mile for the delivery of the 
message. When the Post Office have completed their 
metropolitan system, it is conceivable that in some cases it 
will be found more expeditious to telephone messages to 
non-subseribers than to use the telegraph, and owing to 
the limits placed on the length of a telegraphic message, it 
should certainly prove more economical. 

Electrolysis.—In a paper abstracted in the current 
number of the u, of the Chemical Society, Mr. 
M. Р. E. Berthelot describes a research he has made into 
the relation between current intensity and manifestation of 
electrolysis. In this research previous exporiments were 
extended to cases in which the E.M.F. only slightly 
exceeds that necessary for the electrolysis of water. 
The element employed contained solutions of sodium 
hydroxide with the addition of a small quantity of 
pyrogallol, and of sodium chloride with the addition of 
a little hydrogen peroxide, and the E.M.F. was about 
0:86 volt. With two such elements in a voltameter 
containing sulphurous acid, no electrolysis was observed 
under 760mm. pressure, but the action was evident under 
8mm. Оп the addition of pyrogallol, the action was 
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evident under the ordinary pressure. This is in aeeord 
with previous observation, as it had been found that in 
the first case the quantity of hydrogen which could be 


.liberated, about 0:00001 mgm. per minute, would only be 


visible under reduced pressure. Electrolysis was apparent 
with one element under reduced pressure and on the 
addition of pyrogallol, and the rate of evolution is 
calculated to be 0:000003 mgm. per minute, a quantity 
only just on the limits of possible observation. 

Telephones in Paris.—For the moment we may 
transfer the attention of those interested in the telephone 
question in England to the state of things that exists in 
Paris. The Parisian telephones are in the hands of the 
Government, and we understand that at the present time 
there is a complaint of the shortcomings of the system. 
The principal reason for this outcry is that both the staff 
and the number of lines are altogether inadequate for the 
work required of them, and the natural result is an 
inefficient service. The plea put forward by the French 
Post Office is that it has not the funds at its disposal 
to remedy the grievances or to extend the service. 
Considered in the light of the fact that the charge for 
unlimited user in Paris is as high as £16 per annum pro- 
bably not exceeded in any other large city—this is surpris- 
ing, and tends to the suspicion of bad management. It is 
asserted in certain Parisian circles that if a private com- 
pany had the monopoly instead of the Government, it 
would not only pay its shareholders big profits, but also 
find without diffieulty the wherewithal to modernise and 
develop the system. This, at any rate, has not been the 
experience of this country, where the National Company 
insisted on maintaining its high charges until driven to 
reduce them by the competition of the municipalities in 
the provinces and of the Post Office in the Metropolis. 

The Carbon Spectrum.—From an abstract of a 
paper by Mr. A. M. Herbert on the effect of the presence 
of hydrogen on the intensity of the lines of the carbon 
spectrum, we gather that when an induction spark is 
passed through mixtures of carbon dioxide and hydrogen 
under atmospheric pressure, it is found that the intensity 
of the strong red line of the carbon spectrum rapidly 
diminishes with increasing percentage of hydrogen, far 
more rapidly than the strong violet line of the carbon 
spectrum under the same conditions. In a mixture with 
5 per cent. of hydrogen, the red lines of the carbon and 
hydrogen spectra are about equally strong; in & mixture 
with 50 per cent. of hydrogen, the red carbon line is scarcely 
visible. The violet carbon line, on the other hand, is 
quite distinct in a mixture with 90 per cent. of hydrogen. 
Similar results are obtained when carbon monoxide or 
coal gas is substituted for carbon dioxide. When, on the 
other hand, the carbon compounds are diluted with air, 
the intensities of the two carbon lines diminish more or 
less equally. Special experiments show that the rapid 
extinction of the red carbon line in presence of hydrogen 
is not an apparent effect due to the glare of the neigh- 
bouring red hydrogen line. It is suggested that the red 
and violet lines belong to different carbon spectra, and 
that the molecular combination which gives rise to the 
red line is destroyed by hydrogen. 

Goods Traffic on Tramways.—The scheme which 
was recently described in this journal for the carriage of 
merchandise from the Liverpool Docks to the numerous 
manufacturing districts in South Lancashire is approaching 
fulfilment. Practically, it will mark an entirely new 
departure in tramway working, at least in this country, 
although there are a few cases in the provinces where goods 
are carried by the electric tramways, and, as noted last 
week, Huddersfield is moving in the same direction. The 
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scheme in South Lancashire is being developed by the 
Mersey Docks and Harbour Board and the Liverpool Cor- 
poration, which authorities have just come to an agreement 
to co-operate in the matter. Later on it will be necessary 
for arrangements to be made with the various traction 
authorities in South Laneashire over whose lines the traffic 
must pass, notably the South Lancashire Tramways Com- 
pany, which is at present engaged in carrying out an exten- 
sive network of electric tramways in that district. The 
Liverpool Corporation tramway system ends at Knotty 
Ash, and at this point the goods traffic will have to be 
taken over by this company, by whose lines Prescot and 
St. Helens will be reached. From these points it will be 
possible to distribute goods to any of the large manufac- 
turing towns which lie westwards of Manchester. The 
consummation of the scheme will be watched with keen 
interest by tramway authorities and by the trading publie, 
and the experiment is likely to furnish an additional 
stimulus in the development of electric traction all over 
the country. 

Ether from Acetylene.—There are a variety of 
chemical methods for the synthesis of ether from acetylene, 
but they are in general indirect, alcohol being formed as 
an intermediate product. In a method proposed by Joseph 
W. Harris, and described by Mr. C. P. Townsend in the 
Elestrical World, the transformation, for all practical purposes, 
is direct. From this description it seems that acetylene 
is introduced into strong sulpburie acid solution in the 
cathode compartment of an electrolytic cell, the anode of 
which is enclosed in а porous cup. The gas reacts with 
the liberated hydrogen, yielding а mixture of ethylene 
and ethane, the conditions of the reaction being such as 
to restrict as far as possible the production of the latter 
gas. This ethylene, formed in strong sulphuric solution, 
passes at once into ether, the controlling feature of the 
reaction being the presence of relatively small percentages 
of water—not to exceed 35 per cent.—in the acid. At 
lower acid concentrations the formation of alcohol is noted. 
The author states that the reactions considered most 
probable by Mr. Harris are as follows: first, acetylene by 
union with hydrogen passes into ethylene; second, ethy- 
lene unites with sulphuric acid to form ethyl-sulphuric 
acid; and third, ethyl-sulphuric acid in the presence ot 
water breaks up with formation of ether and regeneration 
of the acid electrolyte. Inasmuch as certain of the known 
carbides and carbide mixtures react with water with 
formation of ethylene, it would be interesting to determine 
whether they would yield some ether by decomposition 
with strong sulphuric acid. 

Purification of Sugar Juices by Electricity.— 
Mr. C. P. Townsend describes in the Electrical World the 
latest electrolytic method for the purification of sugar 
juices, the inventor being Albert Baudry, of Kiew, Russia. 
Chemically considered, the process is substantially that 
known abroad as Urbain’s, with the addition of certain 
dialytic features, adapted from still earlier art. The cell 
employed in the first treatment is divided into three 
compartments, of which the central one contains the juice 
and anodes. The external compartments containing the 
cathodes are filled with water, and are separated from the 
anode compartments by diaphragms of parchment. The 
anodes are of soluble metals, such as zinc, aluminium, and 
lead. Upon passage of the current the bases of such salts 
as the juice may contain are transferred to the water 
around the cathodes. Before this operation the juice has 
received the usual treatment with sulphurous acid. 
After concentration the juice resulting from this 
preliminary treatment is again electrolysed in a similarly 
constructed apparatus, the polarity of the electrodes 
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being now reversed so that the water surrounds the 
anodes. The acid radicals of the salts are now removed 
from the juice, and the sulphurie acid which is injected : 
during the second treatment is reduced by the hydrogen 
to hyposulphurous acid, the great decolorising power of 
which is exerted under favourable conditions. The syrup 
may undergo a still further treatment in a third electro- 
lytic vat, wherein both anodes and cathodes are immersed 
in water, the solution passing through intermediate com- 
partments. This supplemental dialytic treatment seems 
to be precisely the method proposed many years ago by 
Despeisses. The claim that the conjoint use of the 
methods of Despeisses and Urbain yields excellent results 
as regards increase in the coefficient of purity, and par- 
ticularly the elimination of extractives and colours, would 
seem to be well founded. 

Royal Society.—The anniversary meeting of this 
society was held at Burlington House on Monday evening, 
when the president, Sir Wm. Huggins, delivered his 
address. In the course of his remarks, the president 
referred to the work of the Physikalisch-technische 
Reichsanstalt, of Berlin, and hailed with high satisfaction 
the opening in March last of a similar national institution 
in this country. He pointed out, however, that for the main- 
tenance of the National Physical Laboratory at Bushy Park 
we must look to the liberality of the public, not only for 
sums of money, but also for presents of maehinery and other 
appliances. Referring more particularly to the subject of 
education, he observed that the evidence seemed clear that 
the present inappreciative attitude of our public men, and 
of the influential classes of society generally, towards 
scientifie knowledge and methods of thought must be 
attributed to the too close adherence of our older univer- 
sities, and through them of our public schools, and all other 
schools in the country downwards, to the traditional methods 
of teaching of medieval times. With the experience of 
Germany and the United States before us, the direction in 
which we should look for a remedy for this state of things 
would seem to be for both the teacher and the student to 
be less shackled by the hampering fetters of examinational 
restrictions, and so for the professor to have greater freedom 
as to what he should teach, and the student greater freedom 
as to what lino of study and research he might select as 
being best suited to his tastes and powers, One way of 
bringing about reform in this direction would be to make 
individual research an indispensable condition of proceeding 
to degrees higher than the B.A. The first steps in the 
direction of true reform, however, must be taken by the 
universities in the relaxation to some extent of the estab- 
lished methods and subjects of their examinations, which 
had been carried down with but little change from the 
Middle Ages. 

Remarkable Phenomenon in Gases.—Dr. John 
Trowbridge, in the current number of the Electrical Review 
of New York, has a short article on what he deseribes as a 
remarkable phenomenon in gases submitted to very high 
temperatures. For several years Dr. Trowbridge has been 
studying the-spectra of gases produced by powerful dis- 
charges from condensers charged by a storage battery of 
from 10,000 to 20,000 cells. A year ago he reaehed the 
limit in this study with glass vessels, but was fortunate 
last summer to obtain in London suitable vessels made of 
quartz, which сап be heated to а white heat without 
eracking. They are made by a process invented by Prof. 
W. A. Shenstone, of Clifton College, in this country, which 
consists essentially in heating the quartz for some time in а 
platinum crucible in a muffle furnace, and afterwards heating 
thefragmentsintheoxyhydrogen flame. From the fragmenta 
sticks of limpid quarts are thus prepared, from which glass 
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vessels even of large size can be made. In his experiments 
Dr. Trowbridge used Geissler tubes, 4in. or 5in. long, with 
a capillary portion of 2in. in length. Не states that in 
this capillary the electric discharges form the most intense 
light that has ever been studied in a laboratory. In its 
photographie effect it is at least four times that produced 
by the same amount of electrical energy discharged between 
magnesium terminals. 
presence of both bright and dark lines in the ultra-violet 
portion of the spectrum of hydrogen or water vapour. 
The dark lines, he asserts, have never been seen before. 
They are due to a selective reversibility or selective 
polarisation of the photographic images of the lines of the 
gas. Dr. Trowbridge thinks that this result has an 
important bearing upon theories of the nature and consti- 
tution of the stars, and upon the character of the sun’s 
spectrum. There are probably dark gaseous lines also in 
the visible portion of the sun’s spectrum. To the eye this 
intense light of hydrogen appears to give a continuous 
spectrum with no bright lines. Photography, however, 
reveals many bright and dark lines in the ultra-violet. A 
new field in spectrum analysis thus appears to he opened. 


Light Telephony.—A very interesting account of 
some experiments with “light telephony” is given by 
Kuhmer in a recent issue of Hlektrotechnische Zeitschrift, 
in which the author claims to have succeeded in establish- 
ing good communication over a distance of nearly 44 miles. 
The principle followed by the experimenter is this: At 
the transmitting end the sounds spoken into a microphone 
generate variations of the current, which are superposed 
on tbe direct current from a storage battery feeding an 
arc lamp. This gives the phenomenon of the sparking 
arc, and the light intensity of the arc lamp follows the 
vibrations. The vibrating light rays are made parallel by 
a parabolic searchlight reflector, and transmitted to the 
receiving station, where they fall upon a reflector in 
the optical axis of which there is а cylindrical 
selenium cell. This cell is connected in series with a 
hattery and two telephones. If the selenium cell is 
sensitive enough, the transmitted sounds are reproduced. 
It is necessary to use such a current at the transmitting 
station for feeding the arc lamp that the illumination of 
the selenium cells is at the point of its maximum sensitive- 
ness. The author uses 4 to 5 amperes for transmission 
over 1} miles, 8 to 10 amperes for 24 miles, 12 to 16 
amperes for 44 miles; the greater the distance, the more 
light is needed at the transmitting station, in order to 
keep the illumination of the selenium cell at the most 
favourable point. The author finds that the relatively short 
wave-lengths of the spectrum are the most active in the 
phenomenon of the “ sparking light.” The construction of 
the selenium cell is the principal matter, and the author 
claims that his cells are at least as good as the one used by 
Simon, which has a resistance of 533,000 ohms, and is 
reduced to 26,000 ohms with an illumination of 400 lux. 
In the author’s cell, thin layers are used. After having 
been illuminated, the original resistance, which corresponds 
to darkness, is reproduced within a few minutes. The 
author, whose experiments were made on the Wannsee, and 
ure said to have given satisfactory results, thinks that light 
tolephony has a practical future in naval and military 
evolutions. 

Ventilation of Tunnels.— At the Society of Arts on 
Wednesday, Nov. 26, Dr. Gustave Goegg read a paper on 
“The Construction of the Simplon Tunnel,” which is to 
afford direct connection between England and Italy and 
other Eastern countries. The paper, as a whole, ie well 
worthy the careful study of all споіпесгз, but we propose 
here to refer to one particular part i. /., to the ventilation 


His study of this light revealed the: 


of these long tunnels. The problem is in a way an aggrava- 
tion of that found in the ventilation of oür tube railways. 
In the Mont Cenis tunnel with steam locomotion the air has 
been found to be extremely vitiated, and in consequence 
engine drivers have in some cases been overcome by fumes. 
In the new route the distinctive feature is that two trains 
will not be running in opposite directions through the same 
tunnel, but two independent tunnels have been constructed, 
each of which will have to deal with the traffic in one 
direction only. This reproduces the conditions of the 
tube railways in London, with, however, the impor- 
tant advantage that the ends of the tunnels are in the 
open air, and not in practically air-locked chambers under- 
ground. Another point is that it is proposed in the 
Simplon tunnel to drive the trains electrically in order to 
avoid the extreme vitiation of air otherwise experienced. 
During construction exceedingly high temperatures have 
been experienced, the rock frequently being found to be at 
l22deg. F. "This heat, while exceedingly troublesome to 
the workmen engaged in the construction, is not likely to 
cause much inconvenience to passengers in the trains. It 
is also unlikely that while the rock will maintain itself at a 
high temperature, the air in the tunnel, in consequence of 
the ventilation caused by the trains passing through, will 
be at anything like such a high temperature. The con- 
struction of these tunnels is proceeding as rapidly as can 
be expected, but we believe that the contractors have found 
it quite impossible to complete their work in the contract 
time. With respect to the ventilation of tube railways in 
London, the problem resolves itself into removing the 
vitiated air by means of fans, so that the fresh air is 
drawn in through the various openings at the stations. 
No doubt а mistake was made in the earlier days 
in supposing that these tubes would ventilate them: 
selves, as the above-mentioned railways in the Alps will 
do. Provided, however, that fans of sufficient capacity 
are used, there will be no difficulty in maintaining a good 
atmosphere both in the Twopenny Tube” and in various 
other deep-level lines now in course of construction. 


Electrical Insulating Porcelain.—Mr. Arthur 5. 
Watts has made a series of exhaustive tests on electrical 
insulating porcelain, and recently submitted the results to 
the American Ceramic Society in the form of a paper, which 
is published in the Transactions of the society. The author 
first gives a brief sketch of the early use of porcelain articles 
for electrical purposes. The leading materials used in 
its manufacture are certain kinds of kaolin—which aro very 
slightly plastic—quartz, and feldspar. The first step in 
the way of improving the plain bell porcelain insulator was 
made in 1857, but it did not result in the introduction of 
the double bell insulator until 1895. The author states that 
up to a tension of 3,000 volts the double bell, 75mm. wide and 
100mm. high, suffices, but above this voltage the question of 
further improvement arises. The object of the investiga- 
tions carried out by Mr. Watts was to prove, if possible, the 
proportions of the essential materials which go to make 
up the best insulating porcelains. In general, the tests 
showed that porcelains of equally good appearance may 
possess greatly varying values when subjected to various 
tests. The electrical resistance trials showed that every 
specimen standing a superior test had a high silica and 
moderately low alumina content. Unfortunately, in each 
series showing the variation in proportions of CaO and 
К.О, the content of Al, O was so bigh that no exceptionally 
good porcelains were obtained, even with high K,O content. 
A marked improvement was observed, however, upon 
increasing the К.О and decreasing the CaO, except at the 
extreme of the series, where K,O was used alone, and here 
the experiments showed weakness due to brittleness. This 
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tends to indicate that had the K,O been somewhat increased, 
and the CaO proportionately decreased, the result would 
have been much better. In the series of tests showing the 
effect of Al,O, content, no great difference was noticed in the 
ability of the specimens to resist abrasion. Much the same 
statement applies to the series showing the results of varying 
of SiO, However, the medium high SiO, specimens seemed 
to elip worse than the extremely high SiO, specimens, 
while the low SiO, specimens showed a lack of ability to 
resist abrasion. The shrinkage tests tended to show that 
there are three factors that may cause a variation: first, 
the amount of clay substance introduced; second, the 
variation in the kind of flux used ; and third, the amount 
of silica present. Hence the shrirkage may be varied to 
suit almost any case. At the end of the paper the author 
mentions an ideal porcelain for electrical purposes, the 
limits of composition of which may be expressed thus : 
03 10 0:2 C20} 08 to 10 ALO, {42 to 62 SiO, 

Closer limits than these would he largely a matter of fancy 
for more translucency or more stoniness as might be 
required. Any porcelain, however, within the above limits 
would probably be superior to the average electrical 
insulator now in everyday use. 


Experimental Research in Workshops. — The 
great value of experimental research was the text of 
an interesting lecture delivered to the Dundee Instituto of 
Engineers in University College on the 27th ult. by Prof. 
J. T. Nicolson, professor of engineering at Manchester 
Municipal School of Technology. The lecturer's remarks 
were specially concerned with the importance of experi- 
mental research in our engineering workshops, and in this 
connection he unfavourably compared the position of this 
country with that of Germany and of America. For 
instance, while he stated that he knew of no firm in Great 
Britain possessing such an experimental laboratory, in the 
case of one German engineering establishment there was a 
Versuchsfold, or experimental station, which was quite 
apart from the standardising laboratory, and in which the 
staff consisted of a chief engineer and 13 assistants, 
everyone holding his diploma from one of the universities 
or technical high schools. He affirmed that the engineering 
employers of this country should either be themselves con- 
stantly experimenting and trying new ideas, or they 
should maintain one scientifically-trained man at least on 
the premises constantly engaged in practical research work. 
There should be a laboratory attached to every large engi- 
neering works, in which a properly-trained staff should be 
employed in the endeavour to improve the design, both in 
principle and in detail, of the machines turned out. "Those 
firms in England who had tried the system, and had given 
much time and expense to experimental research work, had 
found it to be a most lucrative investment. With regard 
to the position of engineering colleges, Prof. Nicolson 
observed that if work of the kind he desiderated were to be 
carried out in these institutions, the scope of their laboratory 
equipment must be extended to include not only the 
subjects in which instruction was now given, but also to 
provide facilities for experimental work by the actual 
leaders of industry, or certain properly trained deputies 
appointed by them, on the problems of engineering design 
which presented themselves in daily practice. He also 
considered that the endeavour would have to be made in 
such laboratories to ascertain and set up a standard of 
reference to which the specimens of every type and class 
of machine and instrument might be referred, and relatively 
to which the excellence or figure of merit might be impar- 
tially determined. Concluding, he again impressed the 
necessity of research, remarking that manufacturers, while 
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endowed with the skill that was purely practical and 
acquired by observation in business, had frequently been 
lacking in the higher scientific skill which could produce 


the greatest effect with tbe least possible expenditure of 


material and labour. 


Private Bill Procedure. The Select Committee of 
the House of Commons, who commenced their gittings last 
June, on the question whether, in the interests of public 
economy, effieiency, and general convenience, it is not 
possible to effect reforms in the Standing Orders of Parlia- 
ment relative to private Bills, have agreed upon a report 
recommending various alterations in the existing rules. 
The chief aim of ‘the reforms proposed is to cheapen and 
simplify parliamentary procedure, which at the present 
time involves such heavy expense to promoters of private 
schemes. In the first place, the formality of reading the 
Bil a first time in the House of Commons is to be 
dispensed witb, and another reform proposed relates 
to the question of costs. In their report the com- 
mittee state that, after investigating the total costs 
incurred by bringing opposed Bills, before Parliament, 
they think that a Joint Committee of the two Houses 
should be appointed with a view to a general revision of 
the scale of fees, and their being identical in the two 
Houses. A heavy item of expense is the cost of. the 
parliamentary notices at present required by the Standing 
Orders, and it is proposed now to considerably reduce this 
item by adopting the more summary form of notices 
required by the Light Railway Commissioners, and in the 
case of a provisional order the committee believe that the 
public and all parties interested would be sufficiently 
safeguarded and at least equally well informed by a 
shorter form of notice. It is also thought that economy 
would be gained by the amalgamation into one office of 
the Private Bill Offices of the two Houses, and the sugges- 
tion is recommended for consideration The committee 
recommend that a Board of Trade report should be 
made on all proposals concerning the supply of electrical 
energy, and that it would be desirable that the General 
Committee on Railway and Canal Bills, as well as the chair- 
men considering other groups of private Bills, should from 
time to time confer together so as to secure uniformity of 
decision as far as possible, especially with regard to any 
new question that may arise. A further recommendation 
proposes that a careful and thorough examination be made 
in the public interest of the powers sought in unopposed 
Bills, as such Bills often contain large and far-reaching 
proposals which it may be contrary to publie advantage to 
sanction, Although it may not be to the interest of any 
individual to oppose them. A sore point with promoters 
of private Bills at the present time is that they are often 
subjected to unreasonable and unnecessary expense by the 
withdrawal at the last moment of the petitions against the 
Bills, when all the expenses necessary for the hearing have 
been incurred. On the other hand, the opposing parties 
are often subjected to the same inconvenience and pecuniary 
loss by the withdrawal without due notice of a Bill. 
Neither of these contingencies is provided for under the 
Standing Orders or the Costs Acts as they stand at present, 
and the committee recommend that the Standing Orders 
should be so amended as to cover such cases. Finally, it is 
recommended that facility be given to petitioners to amend 
their petitions, so that their objections to any proposals 
may have fuller and earlier consideration. We think that, 
generally speaking, the above recommendations will find 
favour with promoters of private schemes, as they should 
certainly tend to make the promotion of a private Bill in 
Parliament a less burdensome undertaking than has hitherto 
been the case. 
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ELECTRICAL TRANSMISSION PLANT FOR THE | dynamo is used to supply a motor in the mine, which drives 
OCEAN COAL COMPANY, TREORCHY. also by ropes a large three-throw pump. The plant now 


being installed is considered as only one half of what will 
ood be ultimately required, and in duplicating it exactly 

The following is a brief description of an interesting | similar machines will be used. Coming now to the 
transmission scheme for pumping the water from the | details of the plant, the engine is of the horizontal 
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Ета. 1. —View of Ernest Scott and Mountain’s 170-kw. Generator for the Ocean Coal Company. 


Treorchy pit of the Ocean Coal Company. The complete | long-stroke compound type with the following dimen- 
lant has been manufactured by Messrs. Ernest Scott and | sions: diameter of high-pressure cylinder, 16 fin.; diameter 
Mountain, of Newcastle-on-Tyne, and the various parts | of low-pressure cylinder, 264in.; length of stroke, 36in.; 
were recently on view at their works. А large number of | revolutions per minute (approximately), 100; steam 


ez 


mining engineers from the Northumberland and Durham | pressure per square inch, 100lb. The engine is fitted with 
districts took the opportunity offered them of inspecting | automatic trip expansion gear to both cylinders, and a 
the dynamo, motor, and pump before the same were | heavy rope flywheel, 16ft. in diameter, grooved for 14 1}in. 
dispatched. The generating plant consists of а single | diameter ropes. 

engine and dynamo with provision for rope driving. The The dynamo is of Scott and Mountain's six-pole type, as 


Fig. 2. — Pump to deliver 250 gallons against a 1,500ft. head. 
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shown in Fig. 1, and is constructed to give an output of 
170 kw. at 500 volts, with an approximate speed of 400 
revolutions per minute. The dynamo has three bearings 
of the self. oiling and self-aligning type, carried on a girder 
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Fic. 5. — Liquid Switch. 


type bedplate, the driving pulley being mounted upon an 
independent shaft, secured by half coupling to the dynamo 
spindle. The brush gear is of the reaction type, carbon 
block brushes being fitted in specially designed brush- 
holders, these being supported from a large diameter ring, 


wires, and then braided and compounded over all. 


panel in an oak frame, and carries the usual instruments 
for controlling the output from the dynamo. These 
include overload and no-voltage automatic circuit breakers, 
and a recording ampere-meter to register the current output. 
The distance between the dynamo and motor is 650 
yards. The main cables used have cores of 37 No. 12 
S.W.G. wires stranded together and insulated with 
vulcanised bitumen, with a double layer of galvanised iron 
These 
cables are arranged to carry their own weight in the shaft, 
and each cable has a sectional area of copper of 322 square 
inch Тһе motor used to drive the pump is an exact 
duplicate of the dynamo. This gives it a good margin of power, 
and it is somewhat large for its work. The obvious advan- 
tage of this uniformity is the interchangeability of the spare 
parts required. It is wound to give 170 b.h.p. at 470 
revolutions with 470 volts at the terminals, so that a 
30-volt drop is allowed for in the line at full load. This 
motor drives by ropes the main pump, which is of Scott 
| and Mountain's three-throw ram type, as shown in Fig. 2, 
| all the parts being specially strengthened for the exceptional 
head against which the pump is to work. The pump is 
constructed to deliver 250 gallons per minute against a 
total head of 1,500ft. The diameter of the pump rams 
is 9in., the length of stroke 18in. and the approximate 
revolutions per minute 21. The pump is fitted with 
independent and interchangeable pump barrele, suction and 
delivery branch pipes, and suction and delivery valve boxes. 
The rams are of solid gunmetal, attached to substantial 
cross-heads working in slipper guides on the bedplate. 
The pump barrels are fitted with glands and stuffing boxes 
bushed with gunmetal, and an independent air-vessel is 
mounted on the delivery side, and fitted with air relief 
valve. The crankshaft is of steel of the built type, running 
in four bearings on the bedplate, the crank webs being of 
cast steel, shrunk on to forged-steel centres. The power 
is transmitted from the motor through a double set of 
machine-cut spur gearing, the countershaft carrying pinions 
being mounted on pump bedplate and fitted with large 
driving pulley, grooved for 10 driving ropes, each 1}in. 
diameter. 


Fic. 4. — Direct-Coupled Set, both Engine and Dynamo being manufactured hy Messrs. Ernest Scott and Mountain. 


supported by brackets from the magnets, as is clearly shown 
in Fig.1. The dynamo is mounted upon a cast-iron sliding 
bedplate, with tightening screws and brackets for taking 
up the slack of the ropes whilst the machine is running 
The switchboard in the engine-room consists of a marble 


The switchgear in the motor-room allows of the motor 
being readily stopped and started. Besides the usual 
current and voltage meters, there is a no-voltage circuit 
breaker and a shunt regulating switch and resistance. The 

| motor is started and stopped by means of one of Scott and 
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Mountain's single-pole liquid type of mining switches, | of the firm's high-speed engines direct-coupled to а dynamo, 
shown in Fig. 3. The arrangement of this switch is such | and their erecting shop as it appeared a week ago. In 
that when the machine is fully at work it is short-circuited, ' this latter (Fig. 5) one of the dynamos such as is to be used 
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Fig. 5.- View of Erecting Shop, showing Mining Plant in progress. 


во that the liquid is not in use for carrying current except 
while starting or stopping the motor. 
The two remaining illustrations show respectively one 


at Treorchy is shown in the foreground. In the shop beyond 
will be seen one of the electrical coal-cutters made by the 
firm and numerous other machines in course of completion. 
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ROSS ELECTRICITY WORKS. 


The town of Ross is situated on a rocky eminence 


M ) by desire of the inhabitants, and tbe management of 
overlooking the River Wye, and is 12 miles distant 


local affairs is now in the hands of the Urban District 


— E 


9 


— We = 


MR MONTGOMERY, 

| ELECTRICAL ENGINEER, 

from the city of Hereford. In early times it was a free | Council. The towa has been immortalised by Pope in 
borough, returning members to Parliament, but in the | hia well-known oulogy, “The Man of Ross,” the subject 
reign of Edward the First the privilege was withdrawn being John Kyrle (1637 to 1734), who was famed for 


MR. JOHN PARKER, MH. JOHN MACKAY, JP, 
CONSULTING ENGINEER. CHAIRMAN, 
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his benevolence and has left many mementoes, including 
his residence and a public walk which bears his name. 
The present population is about 5,000, but the increasing 
favour of the “Wye Valley tour" brings numerous 
visitors in the summer months, for, with а charming 
river, excellent roads, and convenient railway facilities, 
Ross forms an ideal centre for visiting such well-known 
places as Symond's Yat, Raglan, Tintern, Goodrich, or 
the Forest of Dean. For a town of its size Ross is well 
provided with publie buildings and institutions, and the 
principal streets give ample signs of business enterprise. 


eM 
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received the Royal assent on Aug. 9, 1901, whereupon the 
scheme was proceeded with. 


DESCRIPTION ОЕ WORKS, 


In order to ensure a reasonable dividend, the scheme is 
of modest dimensions, and designed on the two-wire 
system. It is, however, readily capable of expansion 
whenever and wherever the demand for extra current may 
arise, the estimated cost of the entire scheme when com- 
plete being only £7,500, of which £3,500 has been expended 
up to the present. The company were fortunate in aequir- 


* 


EXTERIOR VIEW OF ROSS ELECTRICITY WORKS, 


In 1899, the Urban District Council, recognising the 
necessity of improved lighting, obtained a report with 
plans and particulars of a scheme which was to cost 
£13,000, and involve an annual outlay of £1,463, against 
a revenue of £1,573; but at a town meeting this scheme 
was thrown out by a large majority of the ratepayers, 
chiefly on the ground of the high cost of the installation, 
it being considered that many years would elapse before 
such a revenue as £1,573 per annum could be obtained 
for electric light in Ross. 


ing central and extensive premises in Brookend.street, Ross, 
known as the Millbrook estate, upon a 99 years' lease, with 
the option of purchase, and upon this site they have erected 
buildings as follows: boiler-house, 30ft. by 32ft.; engine- 
room, 30ft. by 26ft.; battery-room, 36ft. by 17ft.; with 
convenient offices, storerooms, etc. 

The boiler-house, which is situated at the back of tne 
building, is provided with space sufficient for three boilers, 
one onlv of which is included in the present installation. 
This boiler was supplied and erected hy Messrs. Marshall 


INTERIOR OF BNGINK HOUSE, ROSS ELECTRICITY WORKS, 


In the following year the late Mr. Alderman Blake, in | and Sons, of Gainsborough, and is of the locomotive type, 
conjunction with Mr. John Parker, A.M I. C. E, and a few | having 70 tubes 11in. diameter and 9ft. long. The working 


others held an informal meeting, and it was considered | pressure is 110lb. per square inch. 


The feed water is 


desirable (there being no probability of the District obtained from two sources—(1) from the town main river 
Council taking up the scheme) that a company should be | supply : (2) from a local brook, which runs into the river 


formed for the purpose of acquiring a provisional order | close by. 


n this latter case the water is conducted from 


to carry out а more modest scheme at a cost not exceeding | the brook through an old existing culvert into one side of 


£8,000. 


A company was thereupon formed, with Mr. |a large tank in the ground, thence through a filter and 


John Mackay, J.P. A.LC.E, as chairman, Mr. John | into the hot-well situated close to the boiler. From here 


Parker being retained as consulting engineer. 


the water from either supply is forced into the boiler either 


A provisional order was obtained under the Electric | by a Worthington steam pump or a Sirius injector. 


Lighting Acte, and the Contirmation (No. 7) Act, 1901, 


The main steam-piping is of lap-welded steel, Sin. 
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diameter, with steel screwed flanges, the subsidiary steam- 
piping being of wrought iron, and the last bend to the 
main range being of solid-drawn copper, Sin. diameter. 
The steam separators on the main range, two in number, 
are provided with a Holden and Brooke's patent steam- 
trap. The main exhaust is taken up through the smoke 
chamber of the boiler, and is utilised for obtaining forced 


output of 160 amperes at 230-250 volts at a speed of 
600 revolutions per minute. When tested, these dynamos, 
after six hours’ run at full load, showed no signs of sparking 
at the brushes, which are of carbon, and the maximum 
increase of temperature was found to be considerably under 
the specified rise of 70deg. F. Each engine and dynamo 
is capable of supplying current for 2,000 8-c.p. lamps at 


INTERIOR OF BATTERY ROOM ROSS ELECTRICITY WORKS, 


draught. All steam, hot-feed, and exhaust pipes in the 
engine and boiler rooms are covered with Fergusson's 
patent pipe covering. 


The engine-room contains two belt-driven lighting sets 


of 40 kw. each, with booster and switchboard. The two 
engines were supplied by Messrs. Tangyes, Limited. They 
are of the firm’s two-crank vertical type, with cylinders of 


Qin. diameter by Qin. stroke, and each is capable of 
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factured by the India 


250 volts. The booster is of the Silvertown Company's 
open protected F.E. type, wound to give 50 amperes at any 
pressure up to 110 volts when running at a speod of 
900 revolutions per minute. | 

The switchboard, which was also supplied and manu- 
Rubber, Gutta Percha, and 
Telegraph Works Company, Limited, of Silvertown, is 
arranged for a two-wire supply at a pressure of 230 volts 
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FRONT VIEW OF SWETCHBOARD, KOSS ELECTRICITY WORKS, 


developing 66 b. h. p., at 275 revolutions per minute, when 
working non-condensing, with a steam pressure of 100lb. 
at the engine stop valve. Each engine is fitted with a 
governor, which allows of a variation in speed not exceeding 
2 per cent when the load is suddenly thrown off or on. 
Each engine is coupled by means of a Hendry's patent 
laminated belt to a Silvertown type К. four-pole shunt- 
wound dynamo, with slotted core armature, giving an 


between the ‘bus bars, aud consists of three enamelled 
slate double panels carried by a wrought-iron frame 
measuring 9ft. біш. by 7ft. On the outer panels are 
mounted the dynamo automatic cut-outs with double-pole 
fuses and ammeter, omnibus bars, feeder ammeters, and 
duplex switch fuses. Оп the middle panel are mounted 
the battery regulating and emergency switches, shunt 
resistances, ammeters and voltmeters, with multi-way 
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switches. Provision is made for two feeders, one only of 
which is included in the present installation. 

The shunt circuit of each dynamo is so arranged as to 
be interlocked with the automatic cut out, so that the 
latter cannot be closed until the shunt circuit is made, and 
the shunt circuis cannot be opened before the main circuit 
is broken by the automatic cut-out. 

The battery was supplied by the Hart Accumulator 
Company, and consists of 130 cells of their G. lighting 
type, and is capable of discharging 390 ampere-hours at 
a normal discharge rate of about 40 amperes, with an 
emergency discharge capacity of 160 amperes for one hour. 
It is fixed in one tier in a spacious accumulator room, well 
ventilated. Twenty-six cells on the positive end of the 
battery are connected to a 14-way regulating switch on the 
main board, so that the cells are cut in or out in pairs. 
The floor of the battery room is of cement, and is drained 
to the centre for cleaning purposes. 

The main feeders, as well as the distributors, are of 
Silvertown manufacture, insulated with vulcanised india- 
rubber, and are laid on the solid system in wooden 
troughing filled in with bitumen. 

The compulsory area of supply embraces Edde-Cross- 
street, High-street, Broad-street, St. Mary’s-street, Copse 


р —————————— 


а large gathering of shareholders, customers, and their 
friends, Mr. John Mackay, J.P. (chairman of directors), 
called upon his daughter to switch on the supply of elec- 
tricity throughout the town. А vote of tha rates 
been accorded to Miss Mackay, Mr. W. E. Gray, on behalf 
of the Silvertown Company, then presented her with a 
memento of the occasion in the form of a curb chain 
bracelet, with medallion attached descriptive of the event. 
The ceremony was a pleasant one throughout. - - 

Subsequently a banquet was held at the King's Head 
Hotel, some 50 guests enjoying the hospitality offered 
jointly by the chairman of the Ross Electric Light and 
Power Company and the Silvertown Company. 


NOTES ON POLYPHASE MOTORS. 
(Continued from page 778.) 


Now, if the E.M.F. varies as the sine of the angle, the 
current in which it gives birth must also vary as a sine 
curve; if there be no induetion, the current will be in phase 
with the E.M.F.—that is, will vary with and at the same 
instant as the E.M.F.—but if there is any induction we 
have seen that the result of this will be to oppose an 


LAYING MAINS IN HIGH STREET, ROSS. 


Cross-street, Gloucester-road, and Wye-street, in which 
streets cables are or will be laid down It is intended at 
a future date to give a supply to every part of the 
district in which there is a sufficient demand for electric 
current to justify the expense of laying down the main 
cables. The applications for current have been fully up 
to expectation, and it will soon become necessary to extend 
the service cables, there being many applicants for current 
outside the compulsory area. The directors have under 
their consideration estimates for these extensions. . 

The contracts for the whole of the machinery and cables 
have been carried out by the India Rubber, Gutta Percha, 
and Telegraph Works Company, whose representative 
(Mr. Fourd Ely) has most successfully and expeditiously 
completed the work within the stipulated time to the 
complete satisfaction of the directors. The local contractors 
were: Messrs. Blake Bros, Ross, for constructional iron- 
work ; Messrs Kemp and Sons, Ross, for buildings ; and 
Mr Hilo Davies, of Hereford, for street work, and these 
have also given entire satisfaction. 


OPENING CEREMONY. 


The formal opening of the above-described works took 
place on Tuesday afternoon last, when, in the presence of 


increasing current and to tend to maintain a dying current. 

The effect of this will be that, as shown in Fig. 2, the 
current will lag behind the E.M.F.; this is shown in the 
clock diagram, where Q, which represents the instantaneous 
value of the current, is shown lagging behind P, the 
instantaneous value of the E.M.F., attaining its maximum 
and minimum values later than does the E.M.F. The 


СЙ 
V 


Curve of EM F. Curve of Amperes 


Al 


Fic. 2. 


angle P O Q between the two lines joining P and Q to the 
centre is called the angle of lag, and is the angular distance 
by which the current lags behind the E.M.F.; this angle 
is usually represented by ¢. As we have seen, the strength 
of the magnetic field due to induetion depends solely on 
the value of the current, but the amount by which this 
induction affects the circuit depends upon the arrangement 


804 THE ELECTRICAL ENGINEER, DECEMBER 5, 1902 


of the circuit. The induction 
E.M.F., and the more portions of a circuit which are cut 
by the induced field, the higher will be the value of the 
counter E.M.F. If, then, the circuit is arranged in coils 
so that the same lines of force cut more than one length of 
the conductor, the counter E.M.F. will be higher than it 
would were the circuit arranged so that only one portion 
of a conductor is cut by the same lines. In each circuit 
there is a constant quantity which determines the induction 
effects—this quality is called the inductance, and is generally 
represented by I.; the unit of inductance is called the henry. 
The henry is defined as the inductance of a circuit in which 
the making or breaking of а current of one ampere will 
create a counter E M.F. of one volt; in other words, since 
from our general formula we know that one volt is gene- 
rated when 10^ lines of force are cut per second, if a circuit 
has an inductance of one henry the passage of one ampere 
through it must create a magnetic field which is equivalent 
to the interlinking of 10° magnetic lines with the circuit. 

From direct current work we know that if a current 
passes through а wire wound in a spiral that the magneto- 
motive force due to this spiral will be 


Hot tug 
10 


where H is the intensity of the magnetic field, S the 
number of spirals, / the mean circumference of the 
ring in centimetres, and i the value of the current in 
` amperes. We further know that if in place of encireling a 
non-magnetic medium, such as air, an iron core is inserted, 
the number of lines of force will be greatly increased 
and will be represented per unit area by B, which is called 
the induction, and which is equal to н Н, where / is the 
coefficient of permeability. The value of „ we also are 
aware depends not only on the material, but also on the 
degree of saturation. The same rules apply to alternating 
currents, so that the value of the inductance of a circuit 
will not only depend upon whether the circuit is wound in 
a coil, but also upon whether the coil encloses a magnetic 
core, and, if so, on the degree of saturation of that core 
If a circuit wound in a single spiral has an inductance of 
one henry, it will create a magnetic field of 10^ lines of 
force which will cut the coil when created and when dying 
away. If now the circuit is wound in two spirals, each 
spiral will give rise to 10° lines of force, and these lines 
will cut each spiral, so that each coil will be cut by 2 x 10° 
lines of force, and will co sequently have generated in it 
two volts of counter E. M. F., but as the two coils are in 
series these E.M.F.’s will be added, and the total E. M. F 
generated will be four. We may then state that the self- 
induction of a circuit is proportional to the square of the 
number of times it is wound on itself. 

It is evident that in an alternating circuit not only has 
the E. M. F. in driving the current through the circuit to 
overcome the ohmic resistance of the circuit, but it has 
also to overcome the counter K. M.F. due to self-induction. 
The total E. M. F. is called the impressed E. M. F., and it 
may be resolved into two components at right angles to 
each other; one component is that which is required to 
overcome the ohmic resistance, and the other is that which 
is required to balance the back E. M.F. due to induction of 
the circuit. It is quite correct to assume that these two 
components will be at right angles to each other. If there 
were no self-induction, the current would be in phase with 
the E. M.F. —that is, the E. M. F. which is required to overcome 


the ohmic resistance of the circuit attains its maximum and. 


minimum values at the same time as the current; the 
E. M. F., however, which is required to counter-balance the 
back E.M.F. due to the induction of the circuit is 90deg. 
in front of the current, and is then said to be “in 
quadrature " with the current. "That this is the case 1s at 
once apparent when we remember that the induction effects 
are the greatest at the moments when the value of the 
lines of force due to the current in the circuit is changing 
most rapidly. This must be at the instants when the 
current changes its direction of flow; this is when the 
current, together with the E M.F. in phase with it, is at 
its minimum value, or 90dey. after attaining its maximum 
value. The component of the I. M. F. in quadrature gives 
rise to a wattless current. This does no work, but adds 


ives rise to a counter, greatly to the heating of the circuit. 


If we trace out the 
sinusoidal curve, A B C, required to overcome the ohmic 
resistance of the circuit, in order to obtain the curve of 
the impressed E.M Е. it will be necessary to draw to the 
same scale the curve of tbe back E.M.F. Since we have 
assumed that the current follows a.sine law, tke back 
E.M.F. will also follow a sine law, as it is dependent on the 
changes of value of the current (Fig. 3). The instan- 
taneous value of the back E M.F. will be 272 L C; 
where n is the number of complete cycles per second, С the 
virtual value of the current in amperes, and L the indact- 
ance of the circuit in henries. If the values of this equa- 
tion be found for various values of C, and corresponding 
points marked on the diagram, then by drawing a .sine 
curve through these points we obtain the curve, D E F, of 
the back E. M. F., and adding the ordinates of the two 
curves we get a third curve, G H J, of the impressed volta. 


G 


We have used the term “ virtual." By this is meant the 
eflective as against the true amperes. If a voltmeter or 
amperemeter which has been calibrated with a direct current 
is placed in an alternating circuit, it will not read the limits 
to which the volts or amperes attain, but it will read to a 
number less than these limits. The values which will be 
obtained are the maximum values divided by the square 
root cf 2. These latter values are called the virtual values, 
because not only are they the values which the instruments 
indicate, but because they are also the values of the direct 
current which would have to be supplied to give the same 
results. For instance, if the E.M.F. of a circuit fluctuates 
between + 100 and ~ 100, a voltmeter in circuit will indicate 


100 x 4 2 only, and to do the work in the circuit with a 
direct current this latter current would have to be at a 


tension of 100 x ~ 2= 70-7 volts. Tbe same remarks apply 
equally to the amperes. The reason why the instruments 
give results which are equal to the maximum values divided 
by the square root of 2 is apparent when we remember 
that the volts and amperes vary as the sine curve, and that 
the mean of the sines taken over any quadrant is }. The 
limits between which the E.M.F. or current really fluctuates 
are called the maximum volts or amperes, while the values 
given by the instruments are called the virtual or effective 
volts or amperes. 


О 


Induction Volts. 


Energy Volts. B 
Fie. 4, 


It has been stated that we may resolve the Е.М.Е. and 
the current in each instance into two components at right 
angles to each other. This is perfectly correct for the 
purpose of investigation, but it must be remembered that 
there are not two E.M.F.'s or two currents, and that the 
current as a whole will lag behind the impressed volts if 
there be any inductance in the circuit. The amount by 
which the current lags behind is called the angle of lag, 
and is represented by . The simplest method of con- 
sidering the impressed E. M. F. and the components into 
which we may theoretically resolve it, is by representing 
these various values in the form of a triangle, as in Fig. 4 


— — — 
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Here the hypotenuse of the triangle represents in length 
and direction the impressed volts. The E. M.F. which would 
drive the same current through the circuit without induc- 
tion is necessarily in phase with the current, and lags 
behind the impressed volts by the angle ф. At right 
angles to this is the E M.F. required to overcome the 
counter E.M.F. due to the induction of the circuit. Let 
А B represent the E.M.F. in pbase with the current, both 
in direction and value, and B C represent the E M.F. in 
phase with the wattless current both in direction and 
value, then À C will represent the impressed E.M.F. in 
both direction and value. 
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FIG. 5. 


In dealing witb an alternating current we are not able 
to use the formula C = E — К in its simplest form, as 
besides the ohmic resistance to the flow of the current, the 
resistance caused by the induction bas to be taken into 
consideration. ‘The name “impedance " has been given to 
the total opposition in any circuit to the flow of a current. 
This is with respect to resistance analogous to impressed 
volts in the case of the tension, and can conveniently be 
resolved into two. components in the same manner. The 
method of doing this is shown in Fig. 5. Let the line A B 
represent to any scale the value of the ohmic resistance, R, 
at right angles to this line draw to the same scale the line 
B С to represent the effect of the induction expressed in 


Fic. 6, 


ohras (the name reactance has been given to this expres- 
sion). It is evident that these two lines must be at right 
angles to each other, since we are only doing what we bave 
done before—viz., resolving the system into its energy 
portion and its ineffective portion— which we have seen 
are at right angles to each other. If, now, we join A C, 
this line will represent to the same scale the total opposi- 
tion to the flow of current, which we call the impedance. 
The angle ф, formed by the two lines AB and ВС, is the 
angle o lag, and we see at once that the tangent of this 
angle is A C= А B, or tan ф = reactance divided by 
resistance. Expressed in symbols, this becomes 


tan@=2n7LC+RC=2rnLk. 
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FIG. 7. 


Besides, however, possessing inductance a circuit may 
also possess capacity. The effect of capacity is exactly 
the opposite to that of inductance, and is to cause the 
current to lead in phase. If a condenser is connected in 
series with an alternating circuit the condenser becomes 
charged, and there is set up an opposing E.M.F. Prof. 
Silvanus Thompson has compared the action of а condenser 
to the bending of a spring. If a rod were attached to а 
piece of spring metal, as shown in Fig. 6, and the spring 
were moved by the rod between the limits « and 5, it, is 


easy to see that the recoil of thefspring when it began its 
return movements from the limiting positions would do 
work on the rod which would tend to move the rod faster ; 
in other words, cause it to lead in front of the force whivh 
was the original cause of the motion. The shorter the 
spring the more force it would exercise on the rod; 
similarly, the smaller the capacity of the condenser Ше 
more the current will lead in phase. 

The capacity is measured in farads, and is usually repre- 
sented by K. The reactance due to capacity in inversdly 
proportional to the capacity, К, and as it causes the currént 
to lead in phase it is negative, and consequently may be 


written as — ‚ for similarly to the inductance it 


1 

2 1 n К 
depends upon the number of cycles per second. The total 
impedance of a circuit possessing capacity may be shown, 
as in Fig. 7, by means of a triangular diagram. To draw 
this we proceed in the same manner by setting out A B to 
represent to any scale the value of the ohmic resistarice, 
and then drawing B C at right angles to represent to the 
same scale the reactance due to the capacity, but as this 
is negative it must be drawn below, and not above the 
line, А B. Upon joining A C, this line represents to scale 
the total impedance. As before, we see if $ is the angle, 
ВА С, then the tangent of the angle of lag (or lead is 
equal to the capacity effect divided by the ohmic tesistance, 
or in symbols, 


(To be continued. ) 


QUESTIONS AND ANSWERS. 


If thou Базі knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. - The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the. 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


559. The governor of a 12-h.p. water turbine (fall 20ft.) driving a 
10-kw. compound dynamo (220 volts), is not sufficiently sensitive 
to maintain a constant speed and resultant steady voltage when 
load on dynamo is of a fluctuating nature. Would it be possible 
to secure a fairly constant E.M.F. by means of a solenoid con- 
nected across the mains, with ite armature actuating a liquid 
resistance in series with the shunt winding of the dynamo 
Supply sketch with dimensions and ee of this, or 
alternative suitable arrangement. —R. V. M. 


540. What is the most dangerous impurities to be guarded against in 
water for battery work—i.¢., iron, lime, etc. Describe the effect 
of these impurities v pon the battery. —H. Н. R. 

ANSWERS. 

Question No. 535.—Is there an installation working at the present 
time in the British Isles where wind power is utilised for gene- 
rating electric energy? If so, describe working details. 

Beet Answer to No. 558 (awarded 1 Os.).— This question 
revives a subject which was in a quiet way very consider- 
ably discussed some years ago, and was the origin of 
experiments in this and other countries to determine the 
type of windmill best adapted for taking advantage of the 
vary variable winds, and of utilising the force of even the 
most viclent hurricane efficiently. Obviously the problem 
is a difficult one, and until the advent of a commercial 
accumulator the adaptation of the windmill for electric 
lighting purposes was quite out of the question. Lord 
Kelvin appears to have first suggested the utility of the 
windmill in conjunction with accumulators for the génera- 
tion of electricity for lighting purposes at the York meet- 
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ing of the British Association ; but, in this country at any 
rate, Prof. оа of the Glasgow and West of Scotland 
ege, Glasgow, seems to have been the first to 


Technical Col 
attempt а solution of the problem in a really ро: 
manner. In 1887 Prof. Blythe erected an old Engli 


a small dynamo charging a few accumulators, but found 
this ty 
beyon 


a moderate breeze. This windmill was therefore 


replaced by one of the American type with a smaller wind- 
numerous cast-iron blades—but even so 


wheel—havin 


there were difficulties and deficiencies, so that it was 


decided that the proper type would be found in some 
departure from the old ideas. Eventually the wheel of 


the Robinson anemometer was taken as most likely to 
fulfil the conditions, and accordingly in 1891 Prof. Blythe 
had a wheel, modelled on the lines of this wheel with its 
cups, erected and tested. The particulars as given by himself 
are as follows: ‘‘The cups are replaced by semi-cylindrical 
boxes attached to four strong horizontal arms, each about 
26ft. long. The opening of each box is 10ft. by 6ft., and 
the vertical shaft is a long rod of iron 5in. ia diameter. At 
the lower end it carries a massive pit wheel, which actuatos 
а train of gearing, and drives a flywheel 6ft. in diameter 
with the requisite speed for driving a dynamo connected 
to it by a belt in the ordinary way. This machine works 
most satisfactorily, and with a fair wind speed will give 
about 4 e.h.p." i 

Tests of the machine on no load in a strong gale gave 
perfectly satisfactory results, as a certain definite terminal 


speed was attained and all racing avoided. From these 


results it would seem that the best form of wind-wheel is 


one whose design follows somewhat on the lines of the 


Pelton water-wheel, fixed horizontally on a vertical sbaft. 


The rate of travel of the boxes or cups will attain a certain 


definite and constant terminal speed for each speed of wind, 
which is about one-third that of the velocity of the wind. 
Such a machine fulfils at least three important conditions— 
viz.: it is always ready to work without any adjustment of 
its sails ; it will work for long periods without attention ; 
and it will work during, and take full advantage of, the 
strongest gale. 

There remains, then, only the electrical arrangements to 
be considered, and these are simple. Prof. Blythe used 
12 small E.P.S. aceumulators, which were charged from а 
small dynamo. To disconnect the generator from the cells 
when the voltage fell below the charging point he used a 
centrifugal governor attached to the shaft of the generator, 
which made circuit at the correct voltage by means of con- 
tacts dipping into à mercury bath. Не also used such a 
governor, which cut out one or more cells from the circuit 
as the voltage fell, and thus enabled the windmill to be 
always doing work so long as it was revolving ; but this 
latter arrangement would not be beneficial for the cells. 
With this plant it was found that one good breezy day 

ve a charge to the cells sufficient to light 10 8-c.p. lampe 
or 12-16 hours—tha* is, an output of about 4:2 kw.to 
5:6 kw. Thus it is seen that the capital expenditure per 
kilowatt output is likely to be very great, and results tend 
to show that the cost of maintenance is greater than for 
а steam or oil plant of equal size. The records are not 
very easily analysed, but they seem to vary from about 
lid. to 3s. per kilowatt output. Most of the wind-power 
schemes hitherto attempted have been abandoned owing to 
the intermittent nature of the source of power and the 
occurrence of long periods of calm weather.—ALPHA. 

Answer to No. 533 (awarded 5s.).—Several attempts 
have been made to utilise wind power for charging accumu- 
lators and obtaining an electric light, but apparently with- 
out any great success. General experience is that a wind- 
mill works only about one-third of its time, and that with 
no regularity. The force of the wind is very variable at 
the best, and, of course, sudden gusts and lulls have to be 
considered. Years ago almost every landscape had its 
windmill to grind its corn, but now they have nearly all 
vanished to give place to modern steam, gas, and oil engines. 
This is doubtless owing in a large degree to the require- 
ments of the corn trade and to agricultural problems, for 
windmills, like many other things, have kept pace with 
the times, and now instead of the four great ponderous 


sh type 
of windmill at Marykirk, in the North of Scotland, to drive 


unsuitable, as it could not be worked in anything 


arms of Quixotic notoriety we see a neat-looking dise with 
its inclined vanes counterpoised by weights against the 
force of the wind, so that the vanes open and shut with 
variations of wind force and so keep a fairly constant speed. 
Some of these dises are 30ft. in diameter, and it is said that 
with accumulators capable of “storing” enough energy for 
three days’ supply they will give very good results up to 
2] h.p. or thereabouts. These windmills turn with the 
least 8 and one was put on board the “ Discovery ” 
when it started on its celebrated antaretio voyage. 

Disc windmills are made by Messrs. Alfred Williams and 
Co., 814, Old Ford-road, London, E., to whom “Н. Н. К.” 
would do well to apply for particulars, as they have a good 
deal of experience in this line, and have introduced some 
special switches, regulators, etc., to meet the requirements 
of the case, such as varying speed from gusts, lulls, etc. ; and 
it would be far better to avail oneself of their experience in 
such an exacting affair as charging accumulators by the 
fitful wind than to attempt to put up any rough apparatus. 
In fact, it would probably make all the difference between 
success and failure, as charging accumulators requires a 
fairly constant E.M.F. from the dynamo; and also they 
must be properly filled, or they will soon deteriorate, and 
then, of course, they would be very expensive. Often a 
breeze may be found on a hill or at the top of a tower 
while a calm exists at the bottom. I have looked through 
most of the “ Central-Station Directory,” but can find no 
mention of a wind-driven plant. I have also looked in 
* Whitaker's Almanac” at the Greenwich wind record for 
last year, and find that although in January the record 
for two days was no force of wind at all, yet, taking all 
the year through, we do not find three consecutive days 
with a dead calm. The maximum force in pounds per 
square foot for each month was: January, 34lb. ; February, 
12]b.; March, 27lb.; April 201b.; May, 5:8lb.; June, 
12:5]b. ; July, 4°8lb.: August, 11:510. ; September, 14-2lb. ; 
October, 26lb.; November 10lb.; and December, 271b. 
Only on six days of the whole year was it recorded as nil. 
I have heard that more is done abroad than here with 
regard to driving dynamos by wind power, but disc wind- 
mills are used in many places in England for pumping 
quite successfully, but it is found that if more than 24 h.p. 
or 3 h.p. is required, then oil or gas engines are more 
economical.—F’. С. A. 

Answer to No. 533 (awarded 58.).— have often wondered 
why wind power was not much utilised for generating 
electricity, but when the question is gone into thoroughly, 
it is easy to see why it does not find much favour. Let 
us first consider the case where it is proposed to use an 
existing windmill. The main shaft revolves much too 
slowly for driving the dynamo directly from it, and it will 
be necessary to je a countershaft. This countershaft 
must, of necessity, be fixed almost vertically below the main 
shaft because of the shape of the mill. Now, а vertical 
drive is a very bad mechanical device. If the belt or ropes 
are too tight, then hot bearings result, and if they are too 
slack, then the slackness just comes at the undesirable 
place—i.e., the bottom of the driven pulley. The drive on 
the dynamo would also most probably be vertical, and be 
open to the same objections. Suppose that the main shaft 
drove a vertical shaft by means of bevel wheels, and this 
vertical shaft drove a horizontal countershaft at the base of 
the mill, from which the dynamo was driven. Two I 
of bevel wheels are used, and a long vertical shaft, both 
being things to be avoided, if possible, as very inefficient. 

Now as to regulation of speed. The arms of a wind- 
mill are sup lied with numbers of cross vanes. When the 
wind is very violent these vanes are all turned almost at 
right angles, thus allowing the wind to blow through the 
arms without having much turning effect. If the wind is 
very light, these vanes oppose the wind passage through 
the arm and make it glance off, thus getting as much power 
from the wind as possible. It is thus seen that the speed 
of the main shaft can be kept fairly constant, under wide 
ranges of wind power. As a good wind is a very uncertain 
quantity, a battery must, of necessity, be installed, and the 
battery must be of sufficient size to take the maximum 
lighting load for some time. In ordinary installations one 
relies on the dynamos to take the heavy loads and the 
batteries to take the light loads, so as to avoid running а 
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big machine for a few lights that may be wanted. In a 
wind-power installation, however, a heavy lighting load is 
very likely to come on just when there is no wind—for 
example, during a fog. Windmills are not very common 
in England, and it is thus unlikely that an old windmill 
could be utilised. In order to utilise the wind, it would 
be necessary to build a new windmill. Of course, it could 
be built specially adapted for driving the dynamo, but the 
first cost would be very high, far more than an oil-engine 
and engine-house, and far less reliable. 

Below I give particulars of a wind-power installation 
near Vienna, installed by Wuste and Rupprecht, of Vienna, 
for private electric lighting. Owing to the unreliability of 
the driving power two large batteries were installed, and 
they are charged in parallel, being automatically switched 
out when the voltage per cell гос hee 2:5 volte. "When the 
dynamo speed falls, causing its voltage to drop too low for 
charging, it is cut out of circuit automatically. At night 
one of the batteries is connected in parallel with the dynamo 
to the lamp circuit to regulate the voltage, the other battery 
being во conneoted that it will be charging if there is any 
surplus power. The following night the functions of the 
two batteries are reversed. When the wind falls, the two 
batteries are placed in parallel across the lighting mains. 
There are no regulating cells used, small resistances being 
inserted in battery circuit as required. This last arrange- 
ment is inefficient, and the two batteries working in parallel 
is a bad arrangement. In fact, the utilisation of wind 
power cannot be recommended.—W. A. T. 

Question No. 534.—Define the meaning of the terms inductance 
and ‘‘reactance,” and explain clearly the applicatien of these 
terms in ыш the sparking limit of а convinuous-current 
dynamo. Give a fully-worked-out example. 

Answer to No. 534 (awarded 10s.).—Definition of Induct- 
ance.—Inductance is the name given to the magnetic flux 
which surrounds any conductor which is carrying current. 
Inductance is usually expressed as so many henrys. 

Number of lines e 
looping 3 *10°== eee, 
therefore a leakage of 107! C. G. S. lines corresponds to an 
inductance of 107? henrys. 

107 x 1075 = 10^? henrys. 
feactance.— Reactance 2 т. -. L; 
Reactance volts = 2 . —. L. C; 
where ~~~ = periods per second; 
L = coefficient of self- induction; 
С = current in amperes. 

It is not proposed here to give the proofs for the above 
formule. 

Reactance is an arbitrary term which has been given to 
the product of the above quantities in an alternating- 
current circuit in which the ohmic resistance of the circuit 
is negligible. The term reactance corresponds or is 
analogous to a resistance, and behaves in an alternating- 
current circuit in a similar manner to resistance in а con- 
tinuous-current circuit. 

Reactance yolts for a similar reason expresses the product 
of reactance and current as following out the analogy to 
Ohm’s law. These terms have been freely used by Parshall 
and Hobart in their work on electric generators, and are 
very useful terms to have for use in the above connection. 

Influence of Reactance Volts and Inductance with Reference 
to Commutation in Continuous- Current Generators.—ln order 
to produce sparkless commutation in continuous-current 
generators, the reactance volte of each armature section 
when undergoing commutation has to be overcome by an 
opposing E.M.F. or reversing voltage, such as to produce 
a reversal of the current in the section to an equal ampere 
value, but in an opposite direction. When this condition 
is arrived at there is no difference in potential between the 
commutator segments as they leave the tips of the brushes, 
and consequently we get sparkless running. The reversal 
of current in а section being commutated is produced 
partly by the reversing effect of the magnetic fringe under 
the leading polar tips, and partly by the varying current 
density in the contact of the carbon brushes, which pro- 
duces а difference in potential between the leading and 
trailing tips of the carbon brushes. The difference of 
potential varies automatically with the value of the current 


Inductance or{ 


in the short-circuited armature section, the difference of 
potential increasing with the increased values of the arma- 
ture current. The above effect is clearly explained in this 
week's issue of the Electrical Engineer, Nov. 14, 1902, in a 
paper by Alexander Rothert. In modern generators the 
position of the brushes is fixed with a forward lead at light 
load, so that commutation is sparklessly effected, but that the 
short-circuited section develops its normal full-load current 
in the reverse direction on becoming short-circuited, this 
being due tothe section being in toostrong a reversing magnetic 
field—+.¢., the generator being on light load the field strength 
under the leading horns is at its strongest—the current in 
the short-circuited section is reduced to the light load 
current by the action of the carbon brushes in the manner 
referred to above. As the load increases on the generators, 
the field strength under the leading tip gets weaker, and, 
as will be readily understood, the reversal of current in 
the armature section is produced by the combined action 
of the reversing field and the action of the brushes. 
Accepting the above principle of working, it has been found 
by practical experience and experiment that for average 
conditions of working, if the reactance voltage per com- 
mutator section does not exceed three volts, satisfactory 
commutation is obtained. 

We will now take an actual example and calculate the 
reactance volts; it will be noted that these calculations are 
based on experimental data, as such a calculation from 
first principles would be too complex to be of any practical 
value. Consider a case where three armature sections of 
one turn per section are short-circuited under the positive 
brush and three under the negative brush. The length of 
one armature turn = 100cm.; the effective length of arma- 
ture laminations = 10cm.; length of end connections per 


armature turn = 80cm.; let current in armature conductors 
= 100'amperes. Now, then, working from the followin 
figures, which were given by Mr. Hobart in a paper r 
before the International Congress, Glasgow, in 1902 : 

1. Inductance per lem. length of armature conductor 
embedded in an armature slot=4 C.G.S. lines for one 
ampere flowing. 

2. Inductance per lem. length of armature conductor 
unembedded (i e., end connections) = 0:8 C.G S. lines per 
one ampere flowing. 

Therefore, from these figures, and referring to our 
example: inductance per ampere turn for the end connec- 
tions = 80 x 0:8 = 64 CGS. lines; ditto for embedded 
conductor = 20 x 4 = 80 C.G.S. lines. 

Now, since each embedded conductor is subject to the 
mutual induction of all the conductors being commutated both 
under the positive brush and also the negative brush ; and 
also that the end connections of one turn are also subject to 
the mutual induction of the other, the two turns being com- 
muted at the same time and under the same brush, we may 
write : 

Inductance per one ampere flowing for the embedded 
portion of one armature turn (two armature conductors) 
= 6 x 80 = 480 C.GS. lines. | 

Similarly, the inductance per one ampere flowing for the 
end connections of one armature turn = 3 x 64 = 192. 

*. Inductance for one armature section of one turn for 
one ampere flowing = 480 + 192 = 672 C.G.S. lines. 

Therefore the self-induction of one armature section in 
benrys = 672 x 10-5 henrys. 


The periodicity of commutation = T where T «the time 
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in seconds that a given armature section is ahort-cireuited 
under the brushes. 

If the periodicity of commutation = 500, then from the 
formula given above the reactance per turn=2, т, 500, 
672 x 1075 ; reactance = 0212. 

Now, as the current in the armature conductors = 100 
amperes, then the reactance volts рег turn = 0212 x 100 
— 2:12 volte, this value being & working amount. 

The above will now UN the questioner to work out 
any specific case. —H. Р. 


JA wer to No. 584 (awarded 105.).— The inductance of a 
eirouit may be defined as the total flux set up in the circuit 
when unit current flows in it. When the circuit contains 
more than one turn, the inductance is the sum of the fluxes 
through the different turns. The practical unit of induct- 
ance is the henry, which is gr to 10° C.G.S. lines per 
Mere flowing in the circuit. The inductance of a circuit 
in henrys is 

Change in the average number 


of C. G. S. lines looped with Number 
L-] each turn of the circuit of turns] 19s 
| when the current through ] in the 
the oireuit changes by one circuit 


ampere 


The name reactance is given to the value obtained by 
multiplying the inductance by 2 т times the periodicity of 
the current in the circuit, or 

Reactance= 2 7 n L, where n =the periodicity. 

When a fluctuating or alternating current is sent round 
а eirguit having inductanoe, the changes in the flux looped 
with the oirouit cause a voltage to be induced in the 
winding, which is always (in accordance with Lens’s law) 
in such a direction as to oppose the change in current. This 
voltage is called the reactance voltage. Its value at any 
instant depends on two quantities—the inductance of the 
circuit, and the rate of change of the current at that 


instant—and is always equal to L 77 where L is the 


inductance of the circuit, and a is the rate of change of 


current. When the current changes according to a sine 
law, the corresponding reactance voltage is also a sine 
curve, and its effective or root mean square value is 

2 тп С volte; 


where С = the effective or ~ M. S. value of the current in 


amperes. 

When the change of flux through a circuit is entirely 
due to changes of current in that circuit, the inductance 
is called the self-induction of the circuit. When part of 
the flux from which L is calculated is due to changes in 
current in neighbouring circuita, the reactance voltage in 
the circuit is said to be partly due to self-induction and 
partly to mutual induetion between the different circuits. 

ә actual reactance voltage induced in the circuit is, 
however, the same so long as L represents the actual 
change of flux through the circuit, from whatever cause 
produced, per ampere change of current in the circuit 

The great importance of the reactance voltage of the 
armature coils in the design of continuous-eurrent machines 
was first pointed out in a practical way by Messrs. Parshall 
and Hobart, and general experience during the last few 
years has confirmed vhe fact that machines of otherwise 
good design baving & low reactance voltage work well as 
че sparking, whilst those having a high reactance 
voltage almost invariably give trouble at the brushes. 
When a section of a continuous-current armature becomes 
short-circuited by the brush, the current through it com- 
mences to fall, and in falling sete up a reactance voltage, 

ing to maintain the current constant. In spite of the 
reactance voltage, however, the current continues to fall 
until it becomes zero, and it has then to be increased in the 
Opposes direction, still in opposition to the reactance 
veltage, so that when the section finally from under 
the brush the current shall have reached full value in the 
opposite direction, and be thus fitted to take its place 
without sparking in the circuit on the other side of the 
brush. his stoppage, and subsequent reversal, of the 
current in the section is produced partly by shifting 


the brushes from the neutral position until a sufficient 
reversing voltage is indueed in the section by the main 
field of the machine, and partly by the effect of the 
increasing current resistance between brush and segment 
as the latter leaves the brush. In the case of reversing 
motors or other machines intended to work at all loads 
with brushes fixed in the neutral position, the latter 
cause alone must be relied on, and in such cases the reactance 
voltage must be kept lower than in machines working with 
brush lead. | 

Many methods of ealoulating the reactance voltage of 
armatures have been suggested. None of them profess to 
give the actual value of the voltage, but they give a figure 
more or:leas proportional to the true reactance vo ieee 
and which can, therefore, be employed for comparing the 
sparking properties of different armatures. One of the 
simplest methods is that given by Mr. Hobart in his 
Glasgow Co paper last year. He has found by 
experiment that in the case of slotted drum armatures 
of the ordinary “barrel” type having slots of usual 
proportions—depth = width, about 5 or 4—every centi- 
metre of winding actually embedded in the slot 
becomes surrounded by a field of about four C.G.S. 
lines for every ampere flowing in (һе section, whilst the 
ends of the windings not being in slots have a feld 
of about 8 CG.S. lines per centimetre per ampere. 
Reduced to inches instead of centimetres, these values 
beeome 10 and 8 respectively in round figures. When 
the brush covers more than one commutator plate, com- 
mutation takes place in two or more sections under each 
brush at the same time. This has the effect of multi 
plying the number of lines per шн pans per centimetre of 
"embedded" length by the number of sections simul. 
taneously short-circuited under two neighbouring sets of 
brushes. The parte of the section which are not embedded 
in slote have their field only multiplied by the number of 
sections simultaneously short-circuited er ons brush, as 
the end connections of seetions under neighbouring brushes 
do not He elose together (see Fig. 1). e total number 


Fie. 1. 


of magnetic lines looped with bach turn of the seotion per 
ampere is therefore 
= Т (zx110 xsx82+yx2 xs) 
-20 T s (2х 1 y), 
where T = number of turns in one section; 
s=maximum number of sections simultaneously 
short-circuited under one brush ; 
= twice the length of armature core iron parallel 
to shaft, in inches ; 
y=length of one turn of armature winding less 7, 
in inches. 

This expression multiplied by T and divided by 10° ів 
the figure corresponding to L in the formula for reactance 
voltage (= 2 т n 1, C) given above, or 

L = 20 T? (z + `1 y) + 105. 

The periodicity of commutation, n, ie obtained by 
assuming that the time taken for a point on the commutator 
to pass under the brush is the time occupied by half a 
period, the current being charged from a positive maximum 
to a negative maximum whilst the short-circuit under the 
brush lasts. 
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ул = 120 5 = 086 52 causing it to hang back and giving a curve similar to A D B. 


This means that the rate of change of tbe eurrent f 
the last part of the time of short-éirouit is greatly i І 
and hence the current density and the voltage at the trail- 
ing tip of the brush ‘between the brush and the commutator 
segment which is leaving it is alse greatly increased. It is 


where R = number of revolutions of armature per minute; 
D = diameter of commutator, in inches ; 
b = width of brash, in inches (see Fig. 1). 
The reactance voltage is, therefore, 


096 RD : evident that if this voltage reaches a sufficiently high value 
=Схёхх ga адын 20 T? s (z + ‘1 y) + 10° № will stert an аге, whén the contact is broken, and so 


ы-и: с 1y). 5:5 + 108; 
where C is the current in each conductor, and the other 
symbole have the meanings given above. 

Mr. Hobart hmite the value of the reactance voltage 
calculated in this way to 3 er 4 for the beet results, though 
шш satisfactory machines have been built with higher 
values. 

The above expression for reactance voltage applies to 
parallel-coupled armatures only, and must be multiplied by 
the number of pairs of poles in the machine if the armature 
is а Beries-coupled one. | 

Esample.—A. four-pole dynamo, with an anmature 25in. 
in outside diameter, and having 8in. length of iron in the 
core, has a parallel-coupled winding with one turn per 
section (T = 1). The output of the machine is 220 volts 
450 amperes at 500 revolutions, so that С = 450/4 = 112:5. 
amperes. The brush short-circuits a maximum of three 
sections simultaneously (з = ё). The diameter of the 
commutator is 20in. (D = 80) ; the width of each brush is 
fin. (b = 75); «æ is 16in., and y is about 47in. The 
reactance voltage is then | | 
500 x 20x 1 x 3 x 112:5[16 + (47 х 1) 


75 


x 3:5 + 108 


= 3'1 volte. — . 


Answer to No. 534 (awarded 58.).— Phe term induqtange 
ог coefficient of self- induction,“ usually denoted by the 
symbol L, represents the amount of self-enclosing of 
magnetic lines in a given cireuit, or part of a cirouit, 
when the current has unit value. It is well known that: 
any conductor carrying current has concentric rings of 
lines of foree set up around it, and if the conductor is: 
close to or surrounded by iron, the number of these lines: 
of force is largely inoreased. The total number of lines 
so set up when the current has unit value is known as the. 
inductance of the circuit. The number of lines is, for 
practical purposes, taken as proportional to the current, 
unless the cireuit is large enough to bring the iron ctose 
to its point of saturation; but this is very rarely 
the case in ordinary dynamos and motors. The total 


number of lines set up—i.e., L x C—is known as | 


the self-induction. As explained in my answer to 
Question No. 459, which appeared in this journal for 
March 21, 1902, the current in the coil or coils undergoin 
commutation at any instant has to be completely reverse 
(ав shown in Fig. 1) during the time whieh the coil is under 


^w 
Jer CN V 


Fie. 1. 


the action of the brush. Now, if there were no self-induc- 


tion in the short-circuited coil, the currents flowing between 
any commutator segment and the brush covering it would 
be simply proportional to the area of the bar which the 
brush was covering. Is other words, the contact resistance 
of the brush would act as a sluice gate, and the current 
leaving any commutator segment would vary exactly as the 
amount of opening of the sluice—i.c., the proportion of the 
bar covered by the brush and the current in the short- 
circuited coil would follow a straight-line course between 
A and В, as shown in the line AC B. Unfortunately, how- 
ever, we have the self-induetion of the coil coming in, and 
this, of course, tends to resist. the current changing, thus 


cause 
a high self-induetion tends to cause sparking. It is also 
evident that, ainee it is the r change of current 
which teuds to cause sparking, that the time of short-circuit 
should preferably be as long as 


iwhere n = periodicity pe 


sparking. We thus see that an armature coil with 
apid rate of 


possible. 
The terms “reactance” and “reactance voltage” (the 


latter being simply the former multiplied by the current) 
were first introduced as a measure of 
tendency of a dynamo by Messrs. Hobart and Parshall. 
They assume that thé current in goin 
describes ‘half a period of a sine wave, and assume that 
the voltáge set up by an alternating current of this 
periodicity is a rough measure of the sparking tendency 
„of the machines. | 
course, very far from the truth, but the method, although 
ifar from perfect, certainly | 
ithe probable behaviour of the 
an example of the method: 


the sparking 
from А to B 


This “sine wave" àssumption is, 


does give a fair indication of 
‘chine. The following is 
Reaotance voltage = 2 rn L.C. 
т second ; 

L = self-induotion of armature оой], in henrys; 

C =current in coil. 
Now, Hobart has found that in order to calculate L we 


may take for ordinary open-slot machines four lines per 
‘| centimetre length per ampere for coil in slot, and eight lines 
per contimetre length per ampere for coil in end connections. 
We must, therefore, first of all, calculate out the value of 
1, for an armature coil. 
diameter and біп. long. If the width of the slots is about 
the same as the width of the tooth, the total length of end 
.conneetions at both ends for a barrel winding will be given 
iby the formula : | 


‘Length of end connections in inches = 7 х 


Take a four-pole machine 14in. in 


diameter 
number of poles' 
In this case, therefore, our end connections are 


mi ee 241in. long. 


We have, therefore, lines per turn per ampere: 
In slots = 4 x 18in. x 2°54 = 122 


In end connections = 8 x 244 x 54 = 50 

172 
Or multiplying by 10-* to bring it to henrys, L per turn 
1-72 * 10. If there are four turns per coil, we have, 

owing to the mutual induction between the turns, 

L per coil = L per turn x (number of turns per coil)? 
= 1°72 x 16 x 10-6 = 27:5 x 10-6, 

If diameter of commutator = 10in. and width of brush 

= šin., we have: | 
ime of short-circuit = time of half period = time taken 
by any point on the commutator to pass under the brush 


р А width of brush 
= time of one revolution x ———. F 
circumference of commutator 


Or taking a speed of 600. revolutions 


= 60 „ 25 ..002 second. 
600 514 
2. time of one period = 004 second, or n= 3 = 250. 
If, then, we last of all assume that the current per 
cireuit is 30 amperes, we have 
‚ Reaetance voltage = 2 т n LC 
=2 x m x 250 х 27:5 х10-° х 30 
= 1:5 volts, 
which is quite safe, Hobart fixing the limit at from three 
to four volts, though for large slow-speed multipolars of 
about 1,000 kw. the reactance may in special cases go up 
to six volts, but these high figures should be avoided if at 
all possible. Commutation cannot be too good.—T. SQUARE. 
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EXPERIMENTAL RESEARCH. 


Investigations tending towards the advancement of any 
department of science may be commenced in one of two 
ways. In the first case the author of the investigation 
commences with a few known facts, and develops a theory 
which will more or less account for the observations 
already made. Having completed this theory, he proceeds 
to deduce other conclusions, which he applies to more 
advanced problems in the same direction. The other mode 
of procedure is to rely entirely upon experimental facts, 
and by extending the range of these to lay down with 
certainty exact conclusions as to the meaning of the 
observations. When the intricate subject of alternating 
machinery is under consideration the number of variables 
is so great that the second method is, as a rule, to 
be preferred to the first. For instance, in the earlier 
theories of alternate-current working it was ргас- 
tically always assumed that the E.M.F. and current 
curves had sine forms, and that this form was always 
maintained in spite of reactions in the circuit. Experi- 
ments on wave-forms have clearly shown that this is not 
the case, and that a theory which may be quite correct on 


the above supposition, fails entirely when the wave-form 


of current and E.M.F. differs. considerably from the true 
sine. Another basis for a theoretical consideration of the 
behaviour of rotary converters, was that the magnetic dis- 
tribution of lines of force round armatures was sinusoidal. 
Here, again, the assumption is not warranted by fact, and 
this distribution of magnetic lines is largely dependent 
on the armature current at any time. With these 
difficulties in view, Dr. W. M. Thornton attacked the 
problem of the running of synchronous converters entirely 
from the experimental side. A description of his investiga- 
tions was brought before the Newcastle Local Section on 
Monday last in an interesting paper, which we reproduce 
in the supplement to this issue. The investigation in 
question is a complete one from an experimental point of 
view, and hence the author’s conclusions can be investi- 
gated by anyone interested in the subject. The problem 
was suggested by some observations made by Dr. Thornton 
on the synchronous-motor system of the Newcastle-on-Tyne 
Electric Supply Company in connection with their Wallsend 
station. The bulk, however, of the investigations were 
carried out in the laboratories of the Durham College of 
Science. In the first place, he points out in his paper how 
the regularity of supply in all large distribution systems 
is dependent on the stability of the electromagnetic systems 
of the generators and motors under all loads. The mode of 
procedure adopted by the author consisted in arranging 
experiments under what are practically commercial con- 
ditions, and then observing the effect when a single variable 
is changed. "The conclusions arrived at are to a certain 
extent those which would be expected, but they are all the 
more useful because they confirm results attained inde- 
pendently by other experimenters. For instance, it is 
found that, except at low magnetisation, the efficiency of a 
system of synchronous converters is only influenced by the 
copper losses. If, however, the excitation of the converters 
is reduced, large idle currents are set up, which very con- 
siderably reduce the efficiency. Another interesting, and, 
we believe, new, experiment carried out by the author in 
eonnection with the investigation is on the fluctuation of 
the magnetic fields in such machines. Readings taken by 
means of a Duddell oscillograph connected to the terminals 
of an exploring coil in the core of the machines, disclosed the 
existenco of subsidiary wavesof magnetisation which must be 
responsible for a considerable loss. This effect is much more 
apparent with single-phase than with three-phase machines. 
The general conclusions from the investigation are that 
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over-excitation of the synchronous motor improves the 
stability of the system, but if the first machine or gene- 
rator be under-excited, there may be instability in conse- 
quence of a swinging in the phase displacement. It is 
pointed out that it is more economieal to expend energy 
in over-excitation than to make а slight saving here with 
& great increase due to eddy currents set up in consequence 
of oscillations in the phase displacement. These fluctua- 
tious can, of course, be kept dowa by damping coils, but these 
again waste energy which could frequently be saved if the 
alternating-current machinery were working under a more 
stable field. Incidentally, it is shown that the eddy- 
current losses in continuous-current machines are by no 
means confined to the pole-pieces and armature cores. 
Experiments in the above paper clearly show that there 
may be very considerable losses in the solid cores of the 
field- magnet system. It is in consequence of this that the 
field magnets of alternators are usually laminated, although 
fluctuations in the magnetic flux has not been generally 
suspected. We believe that Dr. Thornton is one of the 
first to show experimentally that such fluctuations are almost 
inevitable. 


CORRESPONDENCE. 


*! One man's word is no man’s word, 
Justice needs that both be heard.” 


MOTOR. 


S1R,— With further reference to Motor" in your issue 
of Nov. 14, may I offer a friendly criticism to the answer 
given by “М. M. 

“ Motor " distinctly states that he requires his motor to 
run at the same voltage as the dynamo—namely, 110; 
how then does '* M. M. " make out that 80 volts will meet 
the case 

The current required will not be 65:2, as “ M. M." states, 
b 7 x 746 

ut 
110 
will alter the time for charging, etc. His other calculation, 


= 47:472, or, roughly, 48 amperes, which 


C = 65:2, should evidently be * 799 65˙2.— 
Yours, ete., M. GREGORY. 


TUNBRIDGE WELLS TELEPHONES. 


Мг. А. Е. Bennett, consulting telephone engineer to the 
Corporation of Tunbridge Wells, has addressed the follow- 
ing letter, dated Dec. 2, to the Postmaster-General on the 
subject of the proposed transfer of the Corporation tele- 
phone undertaking to the National Telephone Company : 

Sir, —I feel compelled to enter the strongest possible 
protest against the manner in which my name was made 


use of by the deputation of the Town Council of Tunbridge | 
Wells which waited upon you in connection with the pro- | 


posed sale of the Corporation telephone undertaking to 
the National Telephone Company. I deny most emphati- 
cally that the prices estimated were inadequate, for they 
were in all cases calculated to afford a liberal margin ; and 
the causes of the loan proving inadequate must be sought 
in the policy of expansion which was at first adopted by 
the Telephone Committee, а policy which no doubt would 
be amply justified by results were it given time to mature. 
Contributing causes, and very material ones, were also the 
substitution of small underground cable for the overhead 
wires which were originally estimated for, for which change 
I was in no way responsible, and in wayleave difficulties, 
which led to much of the work being reconstructed 
several times over. In none of these matters had I 
a controlling voice, and it would be as logical to 
expect an engineer to build two miles of railway at the 
cost of one as to hold my estimates responsible for what 
has happened. The undertaking so far has not shown 
апу loss, and the loss which is expected to occur next year 
is extremely small, and would not take place at all if reason- 
able prudence were exercised in the management, which 


w 
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bas not hitherto been the case. It has been suggested to 
you that I was responsible for the fact that some £600 due 
for detention money on the cable contract was not included 
in the liabilities, but such a suggestion is absolutely without 
foundation. The fact that detention money was due was 
embodied in the cable contract, which was in the custody 
of the town clerk, and, by means of the certificates for 
instalments of cable work that had been made, must 
also have been made known in the borough accountant’s 
office, as it most certainly was to the telephone manager. 
I must also protest against the remarks made by the Mayor 
in reference to the employment of the new manager. He 
States (according to the Press) that I recommended the 
appointment of the assistant manager to the position of 
manager, but this is only partly true My recommenda- 
tion was that the assistant manager should be entrusted 
with the business control of the office, he having an 
adequate knowledge of the district and people, and having 
shown р capacity and energy аз assistant 
manager. But I also recommended that the chief technical 
inspector should be put in charge of the engineering and 
electrical department, for which he was eminently qualified 
by long experience. This combination would, I am sure, 
have been attended by the best results, and could have 
been carried out at a far less cost to the department than the 
arrangement which was ultimately decided upon. 

I do not expect that these considerations will have any 
influence on your decision in the matter, but it is necess- 
sary for me to put them on record, as the attempt which 
is being made to saddle me with responsibility is unjust 
and despicable, and has its roots, I am afraid, in causes 
which are not apparent to the public view. Notwith- 
standing the increase in the capital cost, the telephone 
department of the Corporation is in a solvent condition, 
and with careful management would certainly pay its way 
without any increase on the present tariff The Post Office 
telephone undertaking in London is only in its first year of 
working. Large sums have been expended in anticipation 
of future wants, a circumstance which makes its case 
parallel with that of the Tunbridge Wells and Glasgow 
Corporation undertakings. If, Sir, the Post Office telephone 
exchange were burdened in this its first year of existence 
with full interest and sinking fund in the way in which the 
Tunbridge Wells enterprise has been burdened, an enormous 
loss would have to be confessed to, although no reasonable 
doubt could exist as to the ultimate success of the enter- 
prise if persisted in. Yet we do not hear of any public 
clamour to have the Post Office system sold to the National 
Telephone Company, bus if there із any sense or justice in 
the view taken by the Tunbridge Wells Town Council, 
public meetings ought to be held all over the country to 
insist on the immediate transfer of the Post Office under- 
taking at а ruinous sacrifice. 

I would strongly suggest that before consenting to any 
transfer you order an investigation as to how the Tunbridge 
Wells loan has been expended.—I have the honour to be, 
Sir, your obedient servant, 


(Signed) A. R. BENNETT. 
LT ереше 
REVIEWS. 


Elementary Manual of Steam and the Steam-Engine. Ву 
ANDREW JAMIESON, M. I. C. E., M. I. E. E., F. R. S. E., ete. Ninth 
edition; revised and enlarged. C. Griffin and Co., Limited 

Elementary Manual of Applied Mechanics. By ANDREW 
JAMIESON, M.I.C.E., M. I. E. E., F. R. S. E., ete. Fifth edition; 
revised and enlarged. C. Griffin and Co., Limited. 

The constant and abundant supply of text-books is some 
evidence that there is a demand to be met, but unfortu- 
nately, and speaking generously, probably more than those 
forming 50 per cent. of the supply are not worth the paper 
they are written on. The value of a text-book can be 
safely estimated by the demand for it, and the demand may 
be fairly estimated by the number of editions into which 
the sale runs and the frequency with which those editions 
appear. If this is logic, Prof. Jamieson may be classed at 
once as one of the most successful professorial writers. 
His elementary manuals of * Steam xi the Steam-Engine " 
and “ Applied Mechanics” respectively have been revised, 
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extended, and brought up to date, and reissued, the former 
in a ninth editiun and the latter in a fifth. They are 
written in а clear, concise, convincing manner, and are 
admirably illustrated. Each chapter ends with a series of 
questions appropriate to the matter dealt with therein— 
questions which have been for the most part set at Govern- 
ment examinations. Both volumes are well printed and 
substantially bound, and issued at a reasonable price 
(3s. 6d.), which places them within the reach of students of 
all classes. 


ON ELECTRONS.* 
BY SIR OLIVER LODGE, F.R.8., VICE-PRESIDENT. 


INTRODUCTION. 


In Maxwell’s **Eleetricity," published in 1873, Section 57, 
the following sentence occurs in connection with the dis- 
charge of electricity through gases, especially through 
raretied gases: These and many other phenomena of elec- 
trical discharge are exceedingly important, and when they 
aro better understood they will probably throw great light 
on the nature of electricity as well as on the nature of 
gases and of the medium pervading space." 

This prediction has been amply justified by the progress 
of science, and no doubt still further possibilities of advance 
lie in the same direction. The study of eonduotion through 
liquids first, and the study of conduction through gases 
next, combined with a study of the processes involved in 
radiation, have resulted in an immense addition to our 
knowledge of late years, and have opened a new chapter— 
indeed, a new volume of physics. The net result has been 
to concentrate attention upon the phenomenon of electric 
charge, and greatly to enhance the importance of a study 
of electrostatics. Not long ago Fitzgerald used chaffingly 
to speak of electrostatics as “one of the most beautiful 
and useless adaptations of nature,” and it was becoming 
tho custom with teachers who felt that they must attend 
exclusively to the practically useful, and not waste their 
students’ time on decoration and superfluities, almost to 
ignore, or at any rate to seamper through, the domain of 
electrostatics, and to begin the study of electricity with 
the phenomenon of current, and especially of the connec- 
tion between electricity and magnetism. And certainly 
from the severely practical point of view, as well as from 
many other aspects, this part of electrical science remains 
the most important ; but to him who would not only desi 
dynamos and large-scale machinery, to him who in addi- 
tion to the training and aptitude of the engineer possesses 
something of the intereste, the instinct, and the insight 
of a man of science, to such a one the nature and properties 
of an electric charge at rest and in motion constitute a 
fascinating study; for there lies the key to the inner 
meaning of all the occurrences with which his active life 
is 80 intimately concerned—there lies the proximate solu- 
tion of problems which have excited the attention and 
taxed the ingenuity of philosophers and physicists and 
chemiste since men began to escape from the struggle for 
bare existence—that most immediately practical of all 
occupations—and felt free to devote themselves, some to 
art, some to literature, some to the accumulation of super- 
fluous wealth, and some to the gratuitous pursuit of specula- 


tion and pure theory. Your president, Mr. Swinburne, 


realising that a society like this was sure to contain 
men eager to pursue their subject into some of the 
intricacies far removed from their immediately practical 
oceupations, wrote and pressed me to come up and give 
an explanatory sketeh of what had been done of late 
in the world of pure seience towards the elucidation 
of the most familiar electrical processes; and with but 
little hesitation I consented, feeling sure that what the 
President urged would not be regarded by the Institution 
at large as out of place or unsuitable, though of my own 
motion I should never have thought of offering any such 
paper. 
Part I. 

First I must lay a basis of pure theory : we must con- 

sider the properties of the ancient and long known pheno- 


+ paper read before tlie Institution of Electrical Eugineers. 


menon ealled an electrified body. Two substances 

in contact and separated are ia general united more or less 
permanently by lines of force, the region between them 
being in a state of tension along the lines and of pressure 
at right angles. These lines have direction : they begin at 
one body and end at another, they map out a field of elee- 
trostatic force, and their termmations on eme or ether of 
the bodies constitute what we call an electric charge. 
Electrice charges are of two kinds, one corresponding to 
the beginning of the lines, the other to their ends. Тө 
one class of bodies called insulators the lines appear rigidly 


attached, whereas in another class they slip easily along 
and are transferred from one such conducting body to 
another m contact with it with great osse. e tengion 


in the lines tends to bring the ends together as near as 
possible, giving rise to what is observed as eleotrical attrac- 
tion. In empty space it is probable that the only way of 
destroying such a field of force will be to allow the two 
bodies to approach each other, and tbus shorten up the 
lines бо nothing, though even so it is not probable that the 
charges are destroyed, but only approach so close that they 
have no external effect at any moderate distance. When 
matter is present it may be able te assist this collapse of the 
lines in various ways, giving rise to the various phenomena 
of conduction and of disruptive discharge. If one of the two 
oppositely charged bodies is ‘set away to a considerable 
distance, while the other is isolated and regarded alone, 
the lines of this latter etart out in all directions in nearly 
straight lines, giving rise to the simple notion of a single 


charged body—a thing which is no more really possible 


than is & single magnetic pole. The other enda of the 
lines must be somewhere, though they may be so far away 
as to be spoken of as for all practical purposes at infinity. 
Now consider how far this field of force belongs to the 
body and how far it belongs to space — that is, to the ether 
surrounding the body. The body is the nucleus whence 


the lines radiate, but the lines themselves, the state of 


tension and other properties which they represent and 
map out, do not belong to the body at all; at each point 
of space there is an electrie potential, and this potential 
represents something occurring in the ether and in the 
ether alone. 

A Charged Sphere.—Pieture in the mind's eye such a 
charged body, say a charged sphere, and let it change ite 
position ; how are we to regard the effect of the displace- 
ment on its field of foree? Nothing m physics is more 
certain than this, that when а body moves, the ether in 
its neighbourhood does not move. The ether, in fact, is 
stationary : it is susceptible to strain, but not to motion ; 
it is the receptacle of potential, not of locomotive kinetic 
energy. The effect of the motion of the body, then, is to 
relieve the strain of the ether at one plaee and to generate 
it at another; the state of strain travels with the body, 
but /hrough the ether. Regarding the matter from the 
point of view of the ether, we might say that the feld of 
foree is constantly being destroyed aad regenerated as the 
body moves. Regarding it from the point of view of the 
moving body, we should say that it carries ite field 
with it. 

The question now arises—and it is far from being an 
easy question—what sort of ooeurrences go on in the 
ether when this decay and regeneration of an electrostatic 
field is occurring, or when a field of foroe is moving 
through it! Can it adapt itself instantly to the new con- 
ditions, or does it require time! Fix the eye upon a point 
a mile distant from the body. Does the information about 
the motion of the body reach that point instantaneously so 
that all the lines of force move like absolutely rigid spokes, 
every part simultaneously ; and if во, how is the communica- 
tion carried on so that the distant parts of the medium can 
be thus instantaneously affected, or does the disturbance 
only arrive at the distant point after the lapse of a small 
but appreciable time ; in other words, has there to be an 
adjustment to the new conditions—an adjustment which 
reaches the neareat parts first and the further parts 
later ; and if so, what additional phenomena can be 
observed during the unsettled period? The answer is that 
during the motion of the charged body, and even after 
the cessation of its motion until the disturbance has had 


‘time to die away *nd everything to settle down into static 


a 


THE ELECTRICAL ENGINEER, DECEMBER 5, 1902. 


813 


oondition again, the phenomena of magnetism make their 
5 : & new set of lines of force quite different from 

е electrostatic lines (although they, too, exhibit a 
tension along them and a 5 at rigbt angles) come 
into temporary being. ese do not originate at one 
plaeo and terminate at another: they are always and 
neeessarily closed curves or rings, and in the present 
simple case they are circles all centered upon the path of 
motion of the charged body. At any point of space there 
are now three directions to eonsider : (1) there is the original 
direction of the electrostatic field — the original electric line 
of force ; (2) there is the direetion of the motion—that is, a 
direction parallel to the movement of the charged sphere ; 
and (3) there is the direction at right angles to tho two ; this 
last being the direction of the magnetic lines of force—the 
direction of the magnetic field. I spokeof the magnetic field as 
temporary, butthat isonthe assumption thatthecharged body 
is merely displaced, moved from one poeition to another ; if 
it is not stopped, but keeps on moving, then the magnetic 
lines continue as long as the motion laste. Ite strength at 
any point r, 0, is Н = E sin Ө. If we are asked whether 
such a magnetic field is weak or not, I have to reply that 
that depends entirely on how strong the charge is and how 
quiekly it is moving. There is, in my opinion, no other 
kind of magnetic field possible ; and so, if ever we come 
aeroes a magnetic field which we feel entitled to consider 
“strong,” we must conclude that it is associated with the 
motion of a very considerable charge at a velocity we 
may properly style great. But certainly it is true that 
for any ordinary charged sphere moving at any 
ordinary pace—even supposing that it is a cannon 
ball shot from the mouth of a gun—the concentric 
circular magnetic field surrounding itẹ trajectory is 
decidedly feeble. Feeble or not, it is there, and to its 
existence we must trace all the magnetic phenomena of the 
electric current. For just as there is no electrostatic field 
save that extending from one body to another, so 
there is no eleotrie current except the motion of such 3 
charged body, and no magnetic field except that which 
surrounds the path of this motion. The locomotion of an 
electric charge is an electric current, and the magnetic 
phenomena surrounding that current are believed to be 
the only magnetic phenomena in existence. If any other 
variety is possible, the burden of proof rests on those who 
make the positive assertion. 

One more statement: while the charge is stationary 
everything is steady, and we have an electric field only. 
When the charge is moving at constant speed tho current 
is steady, and we have a steady magnetic field superposed 
upoa a steadily moving electric field, and a certain convey- 
aace of energy іп the direction of the motion. But what 
about the intermediate stages, the stages of starting and 
stopping ; what is the condition of things after the charge 
has begun to move but before it has attained a constant 
speed, and again when the brake is applied and the speed is 
decreasing, or when the direction of motion is changing ! 
What phenomena are observable during the epoch of 
acceleration or retardation of speed or curvature of path ? 
Something more than simple electrostatics and simple 

etism is then observed. We get the phenomenon of 
induction—the generation of an induced E.M.F. of value 
at any point equal to the rate of change of the lines of 
netic force there. There being во conductor, this 
ЕМ.Е. will propel no eurrent, but it will represent an 
eleetric force which was not there before, and in a new 
direction, perpendicular to the direction in which the 
owing magnetic lines are moving, which is outwards 
Lon the charge. Consequently, the new or induced E.M.F. 
points in the direction of motion, though in the sense 
opposed to it; and the effeet of its supposition upon the 
magnetic field is to cause а certain small transmission 
ef energy in a radial direction out and away from the 
accelerated charge. Some energy, therefore, flashes away 
with the speed of light, though in ordinary cases an 
exceedingly small amount. It is from an electric charge 
during its epochs of acceleration or retaidation that we 
get the phenomenon called radiation ; it is this and this 


Mone which excites ethereal waves, and gives us the 


— 


different varieties of light. The energy radiated per 
2 4,2 
second is TEE where v is the speed of light and ù is 
V 
the acceleration of the charge, e. Thus, or rather by means 
of a very extensive development of these fundamental ideas, 
are all the phenomena of electricity and optics summarised, 
and, so to speak, accounted for 


(To be continued. ) 


FORTHCOMING EVENTS. 


Frivay, Dec. 6. 


Institution of Civil NEngineers.—At 8 p.m., studente’ meeting. 
Paper: ‘‘The Erection of Steel Bridges,’ by Mr. A. Reynolds. 

Institution of Junior Bngimeors.—At 8 p.m., ordinary meeting. 
Paper: “The Planimeter explained simply without Mathe. 
matics,” by Mr. Wm. J. Tennant. 


SATURDAY, DEC. 6. 


Institution of Electrical Engineers. —At 2 p-m., students’ visit 
to the generatiug station of the Central London Railway. 

British Association of Waterworks Engineers.—At 10.30 a.m., 
at the Geological Society's Rooms, Burlington House, W., 
seventh wiuter meeting. Papers: The Coating of Cast-Iron 
Water-Pipes,” by Mr. W. H. Humphreys: ‘' Description of 
Softening Plant at Wilmslow—Stockport Corporation Water- 
works,” by Mr. T. Molyneux ; The Detection and Prevention 
of Uuderground Pollution,” by Mr. John Shaw. 

King's College Engineering Society.—At 7 for 7.30 p.m., annual 
dinner, Hotel Cecil. 

Monpay, Dec. 8. 


Seciety of Arte. —At8 p.m., Prof. Vivian B. Lewes on The Future 
of Coal Gas and Allied Illuminants. (Lecture III.) 

Beciety of Nipgineers. —At 9 p.m., at the Institution of Mechanical 
Engineers, réunion. 

Tuxspav, Dev, 9. 

Institution ef Civil Engineers. —At 8 p.u., ordinary meeting. 
Paper to be further discussed: High-Speed Electrical Generating 
Plant," by Mr. T. H. Minshall. 

Institution of Electrical Engineers (Glasgow Section). —Ordinary 
meeting. 

WEDNESDAY, Dec. 10. 

Society of Bngineers.—At 6.50 for 7 p.m., annual diuner at Hotel 
Cecil. 

Institution e£ Civil Engineers. —At 2.50 p. ni., students’ vieit to 
inspect the widening operations in progress at Londou Biidge. 

of Arta. — At 8 p. m., ordinary meeting. Paper: French 
Rural Education and its Lessons for England," by Mr. O. Brereton. 

Institution of Junjor Engineors.—At 5 p.m., visit to Messrs. 
Elliott Bros.’ mathematical electrical works, Conington-road, 
Lewisham. 

Institution of Eleetrical Engineers (Birmingham Section).—At 
8 p.m., ordinary meeting. Address by chairman (Mr. H. Les) 
on Recent Progress of Electrical Engineerink in Great Britain." 

Cold Storage and Ice Assoociation.—At the Institution of 
Mechanical Engineers. Ordinary meeting. Discussion on 
'* Municipal Trading.” 

Tuurspay, рес. 11. 

Institution of Electrical Engineers. —At 8 p.m., ordinary meeting. 
Paper: The Photometry of Electiic Lamps, by Dr. J. A 
Fleming. 

Fripay, Dec. 12. 

Institution of Junior Engineers. At 8 
laper: '"A New Automatie Railway Coupling созрее wit 
the Existing System on British Railways," by Mr. A. T. Swaine, 

Institution ef Elestrical Mngimeors (Dublin Seotien). —Ordinary 
meoting. 

North-East Coast Institution of Ingineers. At 7.50 p. m., 
eneral meeting. Paper: '' Large Stop-Valves for High-Pressure 
team, " by Mr. J. Hamilton Gibson. 

SATURDAY, Dec. 18. 

Glasgow Scientific Society.—At 7.50 p.m., ordinary meeting. 
Paper: The Advancement of Machine Tools, by Mr. J. Н. 
Davey. 


.m., ordinary meeting. 


€O———WMW—E 


Errata.—Since printing Dr. W. M. Thornton's paper, we have 
received from the author notice of the following corrections being 
required. The r appears in the supplement to this werk’? issue. 
The corrections are: In Tuble V. the fifth figure for the second con- 
verter output should be 2,474, not 2,494; also in the fourth set of 
figures in this table the total armature efficiency is 36 per cent. for the 
first line as well as for the second. On р. 8 the two sentences just 
before Table IX. should be omitted, and at the bottom of the same 
column, where watts loss per seaond " is printed several times, the 
words ‘‘per second" should be omitted. The same correction ig needed 
jn the sixth line of the second column of р. 5. 
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ELECTRICITY AS А COMPETITOR OF GAS. 


At the Restaurant Frascati, W., on Tuesday evening last, 
Mr W. К. Rawlings read а paper on this controversial 
subject before the London Electrical Contractors’ Associa- 
tion. At the opening, the author explained that he had 
been led to prepare the paper in view of the many erroneous 
and exaggerated statements which had been circulated 
abroad recently by the suppliers сЁ gas with regard to the 
electric light, and & great part of the paper was devoted 
to a criticism of the truth of such statements. For example, 
it had been asserted by one advocate of gas lighting that 
the cost of electricity at 6d. per unit was 13 times dearer 
than gas at 5s. per 1,000 cubic feet, and the author showed 
on the statements of the gas companies themselves that, во 
far from this being correct, the cost of electric lighting 
calculated on the above basis was not more than 4:5 times 
greater than gas. Не then went on to refer to some of 
the difficulties with which the electrical contractor was 
beset in carrying out electric lighting contracts, which 
tended to bring about delay and consequent loss of orders, 
and pointed out that everything possible that could be done 
to expedite the time it now took to make an electric light 
connection would without doubt iraprove business generally. 
Further, it was а duty of every supply company to 
attend more promptly than at present to urgent orders 
for repairs to their own main fuses. With regard to the 
rules laid down by the companies, the fire offices, and the 
consulting engineer, for the guidance of contractors, ho 
pointed out that it was impossible to interpret the three 
combined, and suggested that such a state of affairs was 
one, if not the worst, obstacle in the way of successful 
dini It was to be hoped that the best efforts of the 
Institution of Electrical Engineers and their new rules 
would do mueh to remedy this evil. He went on to state 
that in the metropolitan boroughs alone there were no less 
than 11 different voltages at which supply was given, and 
as some of these were with alternating current at several 
different frequencies, it would be seën that the difficulties 
in the way were many. Again, the differences in the 
wiring rules and requirements of the respective supply 
companies were serious hindrances to electrical соп- 
tractors, and, further, delays were often caused by having 
to alter certain parts of the wiring or accessories to 
comply with the particular rules of the supply company, 
owing to the contractors not having seen the same. 
The result was that the consumer often came to the 
conclusion that the work was faulty, and the contractor 


in the end suffered for a state of things over whieb. 


he had no control. The inconvenience and unnecessary 
expense which consumers often suffered was the cause 
of many being deterred from adopting the electric light, 
and in this connection he regretted that the supply com- 

anies were their own principal enemies, and in turn the 
industry suffered. Опе of the chief causes of delay in con- 
necting up consumers was the variation in voltage, and he 
suggested the question was of such importance that it 
required the attention of the Board of Trade with a view 
to standardising the voltage supplied at the consumers’ 
terminals for the whole of the country, or the metro- 
politan boroughs at least. Dealing with the relative cost 
of gas and electric lighting, the author gave the case of a 
large college where electricity had been recently installed 
in & portion of the building. During the months of 
October and November last year, when gas only was used, 
the cost came out at £63, and during the same months 
this year the gas cost £34. 133. Sd. and electricity 
£20. 12», making а total of £55 53. 3d., and a saving 
of £8. 3s. 9d. in the two months with the part use of gas 
and electric light In conclusion, the author recognised 
that, in spite of the improvements in gas and its uses, 
and the way in which electrical contractors were hampered 
by rules and a general want of uniformity, electricity was 
advancing with rapid strides, and proving itself to be a real 
competitor on merit alone with gas. But, nevertheless, care 
and united action was necessary to bring about a universal 
үа of distribution and trading if they were to maintain 
thelead. In the discussion which followed the reading of 
the paper, Mr. Millard and Mr. Noble gave instances in 
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wbich the electric light had proved more economical than 
its rival illuminant. Mr. Woodward also mentioned a case 
where the use of arc lamps had proved much cheaper than 
gas, the relative cost per quarter being £10. 4s. 8d. and 
£8. 3s. respectively. Mr. Duncan complained that the 
electric light was greatly hampered by the rules made by 
the supply companies and the consulting engineers, and 
that the contractor did not get the same support as was 
accorded the gas contractors. He was followed by Mr. 
Berry, who contended that the only way to bring the 
supply companies on to a proper level with regard 
to their rules was by taking the matter before a 
court of law and fighting it out there; while Mr. R. 
Tweedy Smith, the hon. solicitor of the association, 
suggested that that body should take action by 
appearing upon Bills in Parliament and getting the 
insertion of clauses which would meet their grievances. He 
also thought that a deputation to the Board of Trade on 
the matter would have good results. Mr. Troup mentioned 
that after a six months’ test West Ham һай adopted incan- 
descent gas lamps for street-lighting, and he heard that 
this form of illumination was also being adopted at Birm- 
ingham and Manchester. The author, in reply, contended 
that there was no argument whatever in favour of gas as 
against electric lighting. The erux of the whole problem 
was the distribution of the light, and the gas companies, in 
making comparisons between gas and electric lighting, 
would not take that into consideration. He claimed, 
finally, to have shown that the statements made by the 
gas companies were not founded on fact, and that the basis 
of comparison between the two illuminants used was unfair, 
and led to entirely erroneous conclusions. 


NORTHAMPTON INSTITUTE. 


On Wednesday the Lord Chancellor (the Right Hon. the Earl 
of Halsbury) presenced the prizes and certificates at Northampton 
Institute, City Polytechnic, S:. John-street-road, Olerkenwell, 
EC. A members’ and students’ conversazione was held, for 
which a liberal programme had been provided. This included an 
organ recital, a promenade concert, and a number of entertain- 
ments and lectures, such as microscopes, telephones connected 
with the theatres, kinematography, a lecture on wireless tele- 
graphy by A. W. Martin and Twining, ambulance and athletic dis- 
plays. In the variousclassrooms special demonstrations took place 
at intervals in smiths’ work, motor and transformer experiments, 
liquid air, lens grinding, X-rays and Tesla experiments, colour 
experiments, electroplating, alternate-current working (single 
‘and polyphase), and electric forging. The theatrophone which had 
been rigged up by the National Telephone Company especially 
attracted an immense auditorium, 20 of which were admitted at 
а time, and were enabled, sitting around a sort of capstan, to 
listen to the performers at the Tivoli and other places of amuse- 
ment. The quiet behaviour of the vast crowds which filled the 
buildings was most remarkable. 

Panctually at 7.30 the president, Dr. W. M. Walmisley, 
opened the proceedings with a short report of the work of the 
session-—September, 1901, to July, 1902. He said during the 
period named the work of the institute showed steady progress, 
but, as in the session immediately preceding, the effect of the 
war still continued to be fel’, although the total enrolment 
showed a substantial advance, more especially on the educational 
side. The successes of the students in outside examinations 
and competitions were verv gratifying. In the examinations of 
the City sud Guilds of London Institute the record of the 
previous year was surpa:sed, and 14 medals and prizes in money 
f the aggrega e value of £31 were secured, whilst in the open 
competitions for the Londen County Council's scholarships 
in art and in science and technology the value of the 
numerous awards ob'ained was in excess of the preceding 
sensin. In the ar' cmpetitions the work of the silversmiths 
w.8 speciatly commented on by the examiner, Me. Walter 
С апе. The electrical and op ical classes continued to be 
increasingly eu :cessful and towin the g оі opinion of employers 
and experts in the respective industries. The new elec rical 
engineering laboratory was now fairly well equipped and, well 
worth а visit from all interested in electric el developments. 
Tne work of the institute as a qualified institution of the 
University of London was now recognised, and the institute 
could claim to be а people's branch of the university. During 
the year Mr. Juhn Ashford, the first head of the mechanical 
engineering department, which he had efti-iently organised, 
had resigned, and he welcomed his successor, Mr. C. E. Larard. 
On the social side, the numerous clubs continued to flourish 
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and develop. 'The most noteworthy development during the 
регі. was the growth of the N r'hampton Institute or M“ 
C mpany of the 214: M:ddlesex К V.C. 

Tue CBHArRMAN (Mr. L B. S- bastian, chairman of the govern- 
ing body) dwelt upon the incr: asing advantage which had heen 
taken of the educational and soci4l opportunities aff od d hy 
the institu: e, the number ‹ f class entries having reached 4.000, 
so that daily the question cropped up whether the buidiuys 
should not be enlarged. They were paying special attention to 
training in the local industii»s—saddlery, for instance. Their 
Saturday concerts had frequently attracted an audience of 1,000. 
There were now connected with the institute four clubs for buth 
sexes, two exclusively for male students and two fur ladies, all 
being mainly uader the management and control of the students 
themselves. | | 

The EARL or HALSBSURY, in most felicitous speech, empha- 
sised that practically everyone was nowadays a worker, with the 
exception, perbaps, of the few who were enabled to dwell 
in the unvexed silence of their studies, and who, he ventured 
to say, were hardly to be called the most productive class. 
National pre-eminence depended upon national improvement 
and trade, as the sovereign would surely find its way to the 
conntry where the best piece of work could be purchased by it. 
He war vlad t- see that s» many availed themselves of the oppor- 
tunity afforded to them by the institute of acquiring the educa- 
tien and training to produce an effi:ient article. While a few 
received prizes, all had been enabl. d to fit themselves for their 
fu ure werk by such education and training. Тао heroountries 
great results hud been achieved in this direction by the aid of 
Government—notably in chemistry. We, however, liked to be 
independent, and to rely upon our own individual effort to 
uphold our national commercial reputation by endeavouring 
to present to the world the best possible article. Those who 
made the cheap and bad destroyed the national credit. The 
healthy supervision formerly exercised by the guilds, who 
had a right to prevent imperfectly-made articles from leaving 
the workshops, had now ceased, and the remedy in modern 
times lay in the spirit fostered by such institutions as this. H, 
was greatly in sympathy with the social side of the work. Tne 
welfare of the State suffered by the separation of classes, and he 
had no doubt that the differences of class and class were made 
less harsh by the common interest taken by the members not 
only in their work, but also in their recreation. 

Nearly 400 prizea and certificates having been distributed, 
the visitors, which comprised а great many well-kuown men in 
the edueational world, made a tour of inspec'ion around the 
building, not, however, before individual vo'es of thanks had 
been passed to the Lord Chancellor, the chairman, Dr. 
Walmisley, and the staff of the institute. 


— — 
FORTHCOMING BILLS AND ORDERS. 


Saturday was the latest time allowed by the Standing Orders 
for depositing at the Private Bill Office of documents in con- 
nection with Bills for 1903 for the making of local improve- 
ments. There have been deposited for the ensuing session 
46 plans in connection with railways, 38 in relation to tramways, 
60 miscellaneous, and 150 provisional orders, including tram- 
ways and electric lighting—total, 204. List year there were: 
railways, 48; tramways, 25; miscellaneous, 75; provisional 
orders, including tramways and electric lighting, 174— total, 
518, marking a decrease of 24 in the total number, but the 
aggregate number of Bills as distinct from provisional orders is 
exactly the same this year as last year. Tramway enterprises 
show an incresse of over 50 per cent., and the total mileage is 
also considerably larger. 

The following are the particulars of E'ectric Bills and Orders 
not already noted in these columns: 


A.—To THE BOARD or TRADE. 


1. Electric Lighting.—Bromley (Syndicate), Sittinghourne 
and Milton (Svend ce). Bexley (East Wickham) (U. D. C.), 
Warmley (R. D. C), Н reforth (U. D. C). Wickham (U. D C,). 
Horbury (U. D. C.). Sou hyate (U D C), Brumby and Froding- 
ham (UDC), Calverley (U. D. C), Yeovil (С ғр. rar i. n). 
Wimbi don Exteusions (U. D. C), S r od and Derif. r Di riors 
(K ut Electric P. wer Syudicate), Sandwich, Donl, and Walmer 
(Kort Electric Power Svidicate), Newton - in- M.kerfi-ld 
(U.D C.) Sevenoaks (Kent Electric Po «er Syndicate), Chipping 
Norton (Uudertakers), Slough (U.D.C). 

2. Electricity Supply.—Uxhridge and District (Company', 
Leatherhead, Dorking, and District (Company). 

5. Electric Tramways — Remsbortom (U. D. C), Leeds (Cor- 
poration), H. ef rth (U.D C.). Keighley (C -rporati) Leds 
and Guiseley New Lives (Promoters) Brizham (U. D. C.), 
Stroud (U. D. C.), Wigan (R. D. C.), Port Dinorwic (Under- 
taker), Launceston (Corporation), Carisbrooke and Northwood 


(Company), 


Hucknall-under-Huthwaite (U. D. O.). 
Aherasychan (U. D. C.) 
(U. D. C.), Portlaud (U. D. C.), Orrell (U. D C.). 


shire, 


D «wlish (U D C.). Whi church and Ps gbourne (С sapang). ` 


and Disrrict (Ligne Rualways Company), 
Ovuneil (C -uncil), S merset and District (Company). 


and S.-W. 
Dudley and District Extensions (Company); Londun and 


Auckland (Company), Stafford (Corporation), 


Illogan (Company), 
Falmouth (Corporation), Bedwellty 


B.—To PARLIAMENT. 


1 Electric Lighting.—Csrwarthenshire (С mpany), Shrop- 
W ce-teishir^, and Est Denbighshire (Company), 


2. Electricity Supply —Huddersfield (Oorpora ; i п), Ona ham 
London County 


5. Electric Tramways. —G sport, Fareham, P rochester, and 


C.eham (C :mpany) B -urnem-uth (Corporation), West Cumber- 
land (Company), L.C 
(B. E. T. Oo.), Belfast S reet Tramways (Company), Werrhing 
(C »rporation), South Shields, Sunderland, and District (B. E. T. 
Co.) Notts and Dz-rbyshire (Company), Birmingham and 
District 
Improvements (U.D.C.), Sslford New Lines (Corporation), 
Preston and Horwich (Company), South Shields (Corporation), 
Wakefield and District Construction (Company), Exeter (Cor- 
poration), Luton, Dunstable, and District (Company), Hastings 
Extensions (Company), Roches'er, Chatham, Gravesend, and 


C., Dewsbury, B:tley, and Birstall 


(U.D.C., R.D.O., and Companies) Aston Manor 


Maidstone (Company), Torquay and Paignton (Company). 
To тне Ілант RAILWAY COMMISSIONERS. 


Devonport (C греат: не), L'ght R.ilway Commission; the 
High Pesk ЮОзтс', Lent Relway О mmission ; Central 


L udon Ralway, New L nes (Company) ; Totton, Hythe, and 
Fawley (L. and S.-W. R. Company); Lastingham and Rosedale 


Extensions (Company); Newton Tuney Curve, New Lines (L. 
R. Compauy); Avonmouth, New Lines (Company); 


Brighton Electric Express Railway (Оошрапу); Grimaby Dis- 
trict, New Lines (Company); Dertfurd Extensions (U. D. O.); 
Quary Bank, Brierley Hill, Rowley R-gis (U. D. C.); Rugby 


ad D striot, New Lines (Pr.moters) ; Torquay and District 


(Company); Rowley Regis (U. D. C.). 
D — 


NEW COMMITTEES. 


The following new committees have been appointed : 


CARDIFF. —Elecírical and Lighting—Alderman Carey, chairman; 
Mr. Good, vice-chairman. | 

CROYDON. — Lighting and Electricity—Alderman Miller, chairman; 
Alderman Goodwin, vice-chairman. 

‘DoncasTEeR.—Electricity—Councillor Dowson ; Aldermain Wain- 
wright; and Councillors Bennett, Clark, Gyles, Halmshaw, Kay, 
Smith, Theobald, Tuby, Wightman, and the new councillor. 


GnAVESEND—Zlectric—Aldermen Paine, Russel, Wood, Willis, 
Cooper Fletcher ; Oouncillors Rhodes, Enfield, Mason, Hooper, Cosh, 
Archer, Byrne, and Tolhurst. 


HAMMERSMITH. — Electricity and LigMing — Alderman  Glasier, 
chairman ; Councillor Johnson, vice-chairman. 


HupDERSFIELD.— Electricity (number of members, exclusive of the 
Mayor, 19)—The Mayor; Aldermen Hellawell, Whitehead, E. Wood. 
head ; Councillors William Joseph Barras, Berry, Chatterton, Cook, 
Dobson, Gledhill, J. Holroyd, Jepson, Longbottom, Pogson, Ernest 
Shaw, Smith, Alfred Sykes (North), Charles Frederick Sykes, 
Thomson, Whittell, Woolven. Tramways (number of members, 
exclusive of the Mayor, 21)—The Mayor; Aldermen Firth, Jessop, 
Whitehead, Willans ; Councillors Ainley, Frederick Arthur Barras, 
Broadbent, Cartwright, Oockin, Cook, Coward, Dobson, Gee, Lawley, 
Moore, Oxley, Pogson, Ernest Shaw, Swallow, A. Sykes (North), 
Thomson. 

KINGSTON (SuRREY).—Lighting—Councillor Clarke, chairman; 
Councillor Francis, vice-chairman ; the Mayor and ex-Mayor ; Alder- 
men Salmon and Walker ; Councillors Cawley, Lambourn, Minnitt, 
Rampton, Sprunt, and Woolnough. Tramways—The Mayor, chair- 
man; the ex-Mayor ; Aldermen Collings, Hart, Montt, Salmon, and 
Walker; Oouncillors Minett, Welbelove, and Woolnough. 

MORECAMBE. — Electric Light — Aldermen Carleton, Snowden, 
Wilson; Messrs. Holroyd and Alderson. ' 

Newport (MoNw.).3G-Eledtricily and  Tramways—The Mayor; 
Alderman Moses ; Councillors Greenland, Brown, Lintou, Liscombe, 
F. Phillips, Gower, Williams, Baker, Abrahamson, Robjeut, Swash. 

Sr. MARYLEBONE. — Lighting—Alderman Mr. W. Dennis, Mr. J. A. 
Michell, J.P. (chairman). 

STEPNEY.— Electric Lighting —Aldermen Barker, Hirst, and Osman; 
Councillors Algar, Brady, Coveney, Faye, Gordon, Kearsley, Robinson, 
Holland, and J. Gibbs. 


The Mersey Railway.—The arrangements for inaugurating the 
electric service on this railway are fast approaching oop and 
it is expected that the electric trains will be running by February 
next. 
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TRADE NOTICES AND NOVELTIES. 


Vulean Portable Potentiometer. 

We illustrate herewith a form of porennoneter which is 
being introduced int this coun ry by Mes г<. G opel an: Lange, 
Parlisament-ma: sions, Мозишовсег, S W. In principle the 
potentiometer method of measurement in that of compariaen 
of various unknown poten ils with a known potential. The 
diferent values of the standard cells used at various tempera- 
tures are ascertained by the use of the formula : | 


— 
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bearing the numbers 1:5 to 22. There is also а second 
extended wire, identical with the first mentioned, which the 
cursor, R, traverses, whilst the covering cursor bar has no 
gr^du«rins. Two standard Latimer Clark cells. K K, are 
pr: vided, each furnished with an internal Centigrade the rmo- 
meter, The galvanometer is dead beat; its needle appears 
un ler the lens, В. A f ur-way switch, A, places au-ces-ively 
in the circuit ot the valvanomerer (1) staudard cell No. 1; (2) 
s'andard cell No. 2; (5) source of potential to be ascertained; 
(4) difference of potential between the ends of a resistance in 
which current is being measured. A standardised resistance, 


Vulcan Portable Potentiometer. 


E M.F. = 1:4342 [1 – 0007 (t - 15)] = 1:4508 — 001104 £, where | 

t = degrees C. | 
The construction of the Vulcan potentiometer (see the: 
accompanying illustrations) is briefly as follows: A wire of | 
high resistance and negligible temperature c-ettivient, with as 
far as possible a perfectly even diameter throughout its length, 
is traversed by a cursor, S, that slides along я graduated cursor 
bar, the front face of which is divided into 1,000 equal paris. 
Over а part of пв back face the cursor bar is marked with a 
scale of compensation in degrees C., which elimin«tes the 
necessity vf calculation of the E. M. F. of the standard ocell at 


divided into three sections, is connected to four steps 
which are traversed by cursor, О, sliding on а numbered 
cursor bar bearing the figures 0, 1, 2, 3. А two-way 
switch, Y, controlled by the movement of the cursor О 
cuts the resistance in or out of circuit. Two small terminals, 
C, ordinarily short-circuited, are utilised when desired for the 
insertion in the circuit of the galvanometer of a second instru- 
ment. Two plug-holes, 1, take the ends of two flexible cords, 
which connect to the standard shunts when currents are to be 
measured. Two terminals, E, connect to the points between 
which there is а difference of potential for thé measurement of 
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Diagram of Connections, Vulcan Portable Potentiometer, 


various temperatures. Another wire of similar material апа. 
of the same specific resistance as the above is arranged 
ins'de the potentiometer case. This wire is divided in'e 
15 «qual rectis, the resistance of each section being 
exactly «qual to the single extended length first mentioned. 
Each of these sections terminat: 8 in a contact step, the series 
being traverred by a cursor, V, which in turn slides on „ 
numbered cursor bar bearing the numbers 0 to 1°5. A grou; 
of seven resistances of the same construction, each of equal 
resistance, is arranged in a similar way, the steps being 
waversed by a cursor, M, sliding on а numbered cursor bar 


potentials. Two terminals, \, serve to join up the resistance 
in the potentiometer to the terminals of a secondary cell, which 
may have 20 to 40 ampere-heurs capacity, and а voltage not 
exceeding two volts. This cell must be capable of furnishing 
a perfectly constant current of 05 ampere for several hours in 
SUCCRPEST OD, 

As will have been gathered from the above description, the 
Vulcan portable potentiometer is а self-contained piece uf appa- 
ratus, the standard cells and the whole of the resistances for 
measurements of pressure being contained in the case, whilst 
it only requires standard resistances, which can be supplied for 
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eflec «d. by relays worked by the current parsing through he 
gaivanometer between the bridge arma, Accordi: y. an the 
moving soil of this. yalvanometer, А, ifl ca m one direction 
r be other, „ relay creuit іч completed thr ugh one or ther 
of two electr magnets, С. Each of these magnets is mounted 
on а clock, the movement of which is prevented hy а brake. 
Wher a current passes through the magnet this br ke is lifted, 
allowing the clockwork to revolve. These clocks are connected 
by differential gearing with a recording pen, E, which is hauled 
in one direction or the other, according as the brake is lifted 
from the corresponding clock. The bridge slider m+ ves with 
this pen, and tends to restore balance. Ав soon as this is d · ne 
the galvanometer coil returns to its normal position, the relay 
ів cut out, the brake springs back, stopp'ng the clock, and the 
recording pen comes to rest uutil the equilibrium of the circuits 
is again disturbed. One of the illustrati ns in the pamphlet 
under notice shows a Callendar recorder in position at 
the dust destructor station, Nelson, Lunes. As regards 
the thermo-electric type of thermometer mentioned above, 
this form is especially useful for measuring very rapid 
changes of temperature, such as those taking place in 
a steam or gas engine cylinder, or in places where there 
is а great risk of the destruction of the thermometers. . 
The temperature obtained is measured on a special furm of 
voltmeter. Owing to the high internal.resistance of this volt- 
meter, the instrument may be set up at a considerable distance 
from the furnace, etc., without the necessity of making 
allowance for the resistance of the conducting wires or the 


the measurement of current of any size. As regards portahility 
it will be sufficient to mention that the dim-nsions of the instru- 
ment are 26in. x Gin. x Hin,, and its weight 171b. It i- claimed thar. 
the instrument is suitable for mea-uring pre-sure, current, and 
resistance within 0001 — that is to sy, it can be made with an 
accuracy within 1 in 10.000. It is further claimed that with 
this instrument equally accurate results can be obtained, 
whether it is carried from place to place or stationed 
permanently in the laboratory. Very full directions for use 
are contained in а leaflet issued by Messrs. Geipel and Lange, 
aud from which we have gleaned most of the above informa- 
tion. Being self-contained, portable and accurate under 
different conditions, the Vulcan poteatiometer should find a 
ready welcome. 


The Measurement of Temperature by Electrical Means. 


From the Cambridge Scientific Instrument Company, 
Limited, Carlisle-road, Cambridge, wo have received a 
copy of а pamphlet just published by them, which con- 
tains some interesting information on the above subject. 
We are told that the firm have been experimenting 
with the electrical thermometers of Prof. Н. L. Callendar 
and Dr. E. H. Griffiths for many years with a view to rendering 
. them capable of standing the rough treatment of commercial 
work, and without sacrificing their scientific accuracy. Іа this 
praiseworthy endeavour tho tira claim to have been successful. 


ae ->~ ow ae 


Goodfellow’s Hizh-Speed Engine. 


Callendar.Patent Recorder, 


temperature of the vulimeter. Onthe other hand, it requires 
more frequent standardising, and is less accurate than the 
resistance thermometer, we are told. Temperatures as high as 
l.500deg. C. can be measured without difficulty by means оѓ 
either of these thermometers. It is unnecessary to dwell upon 
the wide range of usefulness which exists for apparatus of the 
kind in question. 


Goodfellow's High-Speed Engine. 


We illustrate herewith a new high-speed engine of the com- 
pound single-acting type, the main feature in regard to which 
is that it possesses no valves in the ordinary sense of the term. 
For the drawing from which the accompanying illustration was 
made, and the following particulars relating to the engine, we 
are indebted to the makers, Messrs. Benjamin Goodfellow, 
Limited, of Hyde, Manchester. The boiler steam is admitted 
through the ports, A A, along passages, B B, and through ports, 
C, into the high-pressure cylinder, D. When the high-pressure 
piston has moved во far down that the top edge of the porte, C, 
are level with the bottom edge of passages, В В, steam is cut 
off from the high-pressure cylinder, and when the high-pressure 
piston has moved on down so far that the top of the high- 
pressure piston uncovers the top edge of porte, E E, steam is 
admitted from the high-pressure to the low-pressure cylinders 
through ports E E until the high-pressure piston has reached 


The electric thermometers which they make are of two kinds : (1) 
resistance thermometers —those depending on the way in which 
the resistance of а coil of wire is aflected by its temperature ; 
(2) thermo-electric thermometers—those depending for their 
indications on the current generated by heating one of a pair 
of metallic junctions. In the firs*-mentioned type of instru- 
ment а fine platinum wire is wound on а mica frame, and 
suitably protected from the action of fumes or mechanical 
damage. This fine wire is connected by means of stouter wires 
to the indicator or recorder. Ап arrangement of compensating 
leads is fitted to eliminate the effect of temperature on the stem 
and wires connecting the thermometer to the temperature 
measuring apparatus. These resistance thermometers can be 
placed in positions where it would be absolutely impossible to 
use or read mercury ones. At the same time, the compensating 
leads permit of the thermometers being placed at considerable 
distances from the instrument employed to read the tem- 
perature. Either of two instruments may be used with 
these thermometers for reading the temperature—namely, the 
Whipple patent temperature indicator for direct reading or the 
Callendar patent recorder. We shall concern ourselves here 
only with the latter. A Callendar recorder of the simple Wheat- 
stone bridge type is shown herewith. Essentially this instru- 
ment consists of а Wheatstone bridge or potentiometer, in which 
the movement of the slider along the bridge wire is automatically 
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the same position on its return stroke and closes the ports E E. 
Expansion takes place in the low-pressure cylinder until the 
edge, G, of high-pressure piston has uncovered the bottom 
edge of ports Н Н. when exhaust takes place round the high- 
pr.ssure piston „па «ut of ports J. It will be noted that on 
the top ef the trunks there is always sufficient pressure to keep 
the workiug parts under compression, so that a very high rate 
of speed can be obtained without resorting to special devices, 
such as cushions, etc. The method of admitting steam to the 
cylinders as describéd is one that dispenses with eccentrics and 
rods, whilst the governing of the engine is effected in a very 
simple manner by means of a twist valve which works inside 
the high-pressure trunk. This valve вэ acts upon the steam that 
the point of cut-off is made either sooner or later according to 
theload. By the arrangement of the pistons it is impossible 
for any water to lodge in any of the cylinders, as the tops of 
the pistons are so arranged that any water collecting in any of 
the cylinders is readily drained away. АП the main working 
parts are enclosed, and the bearings are lubricated on the 
Splash principle. The simplicity of the engine is at once 
apparent, there being no complicated parts, and the steam 
distribution is such, it is claimed, as will lead to very economical 
running. There beiug very few working parts to get out of 
order, and these being enclosed, it could, with safety, be left 
in charge of an unskilled workman, and the makers anticioate 
that it will be very largely adopted for driving dynamos, fans, 
and other machines which require high speeds. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH WESTINGHOUSE ELECTRIC AND CONSTRUCTION. 


The third annual report of the directors for the year ending 
July 31, 1902, states that the profits for the year, including the sum 
brought forward from last year, amount to £79,594. 11s. 7d. Out of 
this an interim dividend of £23,257. 16s. 4d. and debenture interest 
to the amount of £6,132. 4s. 1d. have been paid, and the directors 
propose to appropriate a further sum of £30,000, making a full 6 p 
cent. on preference shares to July 31. Of the £20,204. 11s. 2d. 
remaining, £14,903. 17s. 6d. has been written off for stamp duties 
and fees incurred on the formation of the Company and the expenses 
connected with debenture issue, leaving a balance of £5,240. 133. 8d., 
which is pluced to reserve account. The growth of the Company's 
business is indicated by the following figures: orders received during 
the year ending July 31, 1899, £279,000; 1900, £547,000; 1901. 
£738 000 ; 1902, £932,000; and for the first four months of this 
year—viz., since July 31, 1902 the orders received exceed £825,000. 
This rapid growth of the Company's business necessitates an increase 
of capital, and the directors will propose to the shareholders that an 
additional £200,000 6 per cent. preference shares of £5 each shall be 
created, although it is only propcsed to issue one-half of such shares at 
present. Pending the completion of the the Company's works at 
Manchester, orders have been executed at Pittsburg on terms whereby 
the British Company have shared the profit with the American Com- 
pany, but now that the Manchester works are completed and munu— 
facturing operations begun there, the whole of the profits will go to 
the British Company. A construction department has recently been 
organised, under the management of Mr. James C. Stewart, to carry 
out building and general construction, thus enabling the Company to 
undertake the complete installation of large railway, power, aud light- 
ing plant. Among important contracts obtained in the past year by 
the Company are those with the Metropolitan District Railway Com- 
pany, the Metropolitan Railway Company, the Clyde Valley Electrical 
Power Compauy, the London United Tramways Company, Limited, 
the Bath Tramways Company, Limited, Exeter Corporation, New- 
castle Corporation, Swansea Corporation. 


Dr. Prorir AND Loss Account, £ s. d, 
Interest on 4 per cent. mortgage debenture stock .. ... 6,132 4 1 
Interim dividend on 6 per cent. preference shares. 25.257 16 4 
Preliminary expenses written off... 8,176 5 0 
Expenses of debenture issue written Off .................. 6,787 12 6 
Reservo wulf! ]ĩ i A Ya ex SE MAR 5,240 15 8 
Balance to balance - sheet 50,000 0 0 

£79,594 11 7 

Cr. £ з. d. 
Balance brought forward from last account.. 34,533 4 6 

Less final dividend on preference shares 15,625 0 0 

18,908 4 6 
Protit for the year. including estimated profit accrued 
to date, after providing for the expenses of manage- 
ment, directors’ fees, and all other working charges 60,686 7 1 
£79,594 11 7 


MARCONI INTERNATIONAL MARINE COMMUNICATION. 


The report of the directors for the year ended June 20 last, to be 


submitted at the mecting on 9th inst., states that during the year the 
operations of the Company have been greatly extended, and many 
stations are now available for communication with vessels fitted with 


Marconi apparatus, Orders have also been reecived from Lloyd's to 
equip many of their signal stations, Ап agreement hus been entered 
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into with the Canadian Government providing for the equipment and 
maintenance of wireless telegraph stations on the Canadian coast. 
Contracts have been secured with the Belgian Government under 
which one land station and nine of the Belgian mail steamers, plying 
between Ostend and Dover, are being equipped with Marconi appa- 
ratus. Ап agreement has also been concluded with the Government 
of the Congo Free State in pursuance of which two Marconi stations, 
one at Banana, in the Congo Free State, and theother at Ambrizette, in 
the Portuguese colony of Angola, аге now in course of erection. Ву 
the adoption during the past year of the Marconi system by the 
American, Allan, and Atlantic transport lines, the business of the 
Atlantic sea telegraph service is virtually assured to this Company, 
and it is confidently anticipated that so soon as arrangements can be 
made for the erection of land stations at suitable pointe those shipping 
companies owning vessels plying on other routes will avail themselves 
of the advantages offered by the Marconi system, which have alread 
been proved on the Atlantic route. During the visit of the Coloni 
Premiers to this country,, a demonstration of the practicability and 
utility of the Marconi system of wireless telegraphy was arranged for 
them on board the steamer ‘‘ Kch-i-Noor." As a result, enquiries have 
been received from and proposals submitted to several of the Colonial 
Governments, 


NERNST ELECTRIC LIGHT. 


The report of the directors for the year ended Sept. 30 last, to be 
presented at the meeting on the 10th inst., states that the result for 
the year, after crediting interest and dividends received, has been a 
net loss of £1,643. In addition to this, there has been further 
expenditure amounting to £1,513. 17s. 6d., which is carried to 
development suspense account, and £443 for cost of new patents. As 
already announced by circular, the directors have concluded a working 
arrangement for a term of years with the Allgemeine Elektricitats- 
Gesellschaft of Berlin, by which this Company has the benefit of 
their large existing manufacturing resources, and is spared the 
necessity for making a heavy capital outlay on a factory situated out 
of England. At the same time the legal proceedings in connection 
with the compulsory license were terminated, and in return for tlie 
cession of certain patents taken out in Great Britain by the directors 
and staff of this Company the Allgemeine Elektricitáts-Gesellschaft 
have made valuable concessions relating to the territories comprised 
in this Company's field of operations. Since the signing of this 
agreement in June over JO agencies have been established in the 
Company's most important centres, and a supply of lamps has been 
sent out to enable demonstrations to be made without delay. The 
receipt and execution of orders has already commenced, and it is 
hoped that with the further retrenchments that liave become 
possible, the Company may soon be in a position to cover expenses. 


LEGAL INTELLIGENCE. 


DUBLIN ELECTRIC TRAMWAYS. 


The House of Lords on the 27th ult. heard the appeal of the tram- 
way company in tlie case of the Dublin United Tramways Company г, 
Fitzgerald from an order of the Irish Court of Appeal affirming a 
decision of the King's Bench Division, by which the appellants’ motion 
to set aside a verdict and judgment for £1,000 in favour of the 
respondent was refused, with costs. The action was brought by the 
respondent to recover damages for injuries sustained by him through 
being thrown out of a trap in Dublin, owing, it was alleged, to the 
road, for which the company were responsible, being slippery and 
unfit for trafic. This view was upheld by the Court of King's Bench 
and confirmed by the Court of Appeal last December. The House of 
Lords now dismissed the further» appeal of the company on the same 
Round the Lord Chancellor stating that it was for the company to 

eep the part of the roadway in a condition fit for public traffic ; and 
although no precise method was exclusively obligatory, tbe use of 
sand was that which was actually enjoined on the company, and 
seemed to be the most satisfactory. 


WINDING-UP PETITIONS. 


Mr. Justice Bvrne, in the Chancery Division on Tuesday, heard the 

etition of Disconto Maatschappij in the case of the New Imperial 

lectric Lamp ораду for а winding-up order. His Lordshi 
appointed the official receiver as provisional liquidator, and direct 
the petition to stand for a week. The hooks showed assets of £74, 
but it was stated that the busy season was coming on and there was 
a hope of resuscitating the Company's fortunes. 

In the case of the British Motor Traction Company, the petition 
was presented by the Holborn Viaduct Land Company, Limited, but 
nobody appearing when it was called, the petition was dismissed. 


DAMAGE TO AN ELECTRIC LIGHT MAIN. 


In tlie Westminster County Court on Wednesday, before his Honour 
Judge Woodfall and а jury, the case of the Charing Cross and 
Strand Electricity Supply Corporation v. Israel and Joel was tried. 
It was an action by the plaintiff company to recover damages 
against the defendants, a firm of Covent Garden fruit brokers, in 
respect of an electric light main. 

It appeared trom the opening statement of counsel that in July of 
this vear the plaintiff company were engaged on some electrical 
operations in the roadway between Floral-street and Bow-street, 
when owing, as alleged, to the negligence of the driver of one of the 
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defendants’ wagons, a track Jaden with bitumen was overturned and 
thrown into a trench, with the result that a water-main was broken 
and flooded the plaintiffs work. Not only had the plaintiffs 
suffered loss, but they had been called upon by the water company to 
make good the damage done to their pipes. 

The defence was that there was no negligence on the part of the 
defendants’ driver, but the jury, after hearing the evidence of a 
number of witnesses, found a verdict in favour of the plaintiff 
company for the amount claimed, and his Honour entered judgment 
accordingly, with costs. 


NEW COMPANIES REGISTERED. 


Longfield and Sons, Limited.—Capital, £2,000. Objects: to 
carry on in all their branches the business of electricians and elec- 
trical engineers, cycle and motor builders, etc. 


Llangolien and District Electric Light and Power Company, 
Limited.—Capital, £6,000. Objects: to contract with the Uiban 
District Council of Llangollen for the execution and maintenance of 
any works for the purpose of supplying electricity under the electric 
light provisional order, etc. 


Electric Traction Company of Hong Kong, Limited.--Capital, 
£325,000. Objects: to adopt and carry into effect an agreement 
made by this Company with the British Corporation, Limited ; to 
construct in any part of Hong Kong or elsewhere electric and light 
trams and railroads ete. | . 


North-West London Electric Supply Company, Limited.— 
Capital, £75,000. Objects: primarily to carry on business as pro- 
ducers and suppliers of electricity for the purposes of light, heat, or 
traction, etc. . 


Electrical Mining Company, Limited. —Capital, £5,000. Objects: 
to acquire, as à going concern, the business and undertaking of the 
Electrical Mining Company, of Derby, to develop and carry on the 
same, to carry onthe business of general, mechanical, and electrical 
engineers, etc. 


Empire Klectric Light and Power Company, Limited. 
Capital, £50,000. Objects: to construct and maintain any rail or 
tram roads in Romford and Ilford, Essex, etc. 


APPOINTMENTS VACANT. 


Electrical Engineers. Ellanl Urban District Council. Dec. 22. 
Fulham Borough Council, £400 per annum. rising by £25 per annum 
to £600 per annum, Dec. 15. See advertisements. 

Test-Room Assistant. Aberdeen Corporation Electricity Depart. 
ment, 30s. per week, Dec. 8. See advertisement. 

Engine Driver, Royal Masonic Iustitute for Boys Bushey. Herts, 
288. per week, rising to 553. per week, Dec. 11. See advertisements. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


St. Pancras..—The Borough Council invite tenders for supplying 
a covered testing truck. Tenders by Dec. 9. Sce advertisement. 

Bristol .—The Electrical Committee invite tenders (from boiler 
makers only) for water-tube boilers and accessories. Tenders by 
Dec. 11. See advertisement. 

Bristol.—The Electricity Committee invite tenders (from are lamp 
manufacturers only) for 380 5-amivere direct-current open-type are 
lamps. Tenders by Dec. 8. See advertisement. 

Sunderland.— The Corporation invite tenders for the supply of a 
Lancashire boiler, 28ft. by 8ft. бр. diameter, with fittings, ete., 
complete. Tenders by 12 noon on Jan. 2. 1905. See advertisement. 

Wallasey.—The Urban District Council invite tenders for engine 
and dynamo for traction purposes, Lancashire boiler, condensing 
plant, and water-cooling tower. "Tenders by Jan. 15, 1903. See 
advertisement. 

Cardiff.—The Tramways Committee invite tenders for the supply 
of tools necessary at their main саг depot. Specifications. ete., can 
be obtained on application to Mr. Arthur Ellis, The Haves, Сагай, 
Tenders by 18th inst. 

Burnley.—The llealth Committee invite tenders for the supply 
and delivery of steel steam-piping required for conveving steam from 
the refuse destructor boiler to the electricity station. Tenders by 
Dec. 20. See advertisement. 

Dewsbury.-—Thce Corporation invite tenders for the supply aud 
delivery of one 200-kw. aud one 300-kw. continueus-current steam 
dynamos, with Allen. Belliss, Browett-Lindley, or Willans engines. 
Tenders by Dec. 11. Sec advertisement. 

Salford.—The Tramways Committee invite tenders for the supply 
of 50 electric tramvars. Full particulars may be obtained upon appli- 
cation to Mr. Ernest Hatton, general manager, Tramway Offices, 352, 
Blackfriars-street, Salford. Tenders by 4 p.m. on 15th inst. 

Croydon.—The Town Council invite tenders for the extension of 
the car-shed at the Brighton-roud (Purley) depot. Specifications, 
etc., may be seen and obtained at the Deputy Borough Engineer's 
Office, Town Hall, Croydon. Tenders by 11 a.m. on Dec. 8 


819 


Bexley.—The Electric Lighting and Traction Committee invite 
tenders for car-shed buildings and steelwork. Specification, ete., may 
be seen at the Public Hall, Bexleyheath, and obtained at the offices of 
the Engincers, 82. Victoria-street, S W. Tenders by Dec. 8. 


Hebden Bridge.—The Urban District Council invite tenders for 
gas-engines for direct coupling to dynamos ; dynamos, booster, and 
balancers ; storage battery, switchboard, travelling crane, and supply 
and laying of cables. Tenders by Dec. 22. See advertisement. 


Caen (Calvados, France).—The Prefect at this place requires 
tenders for the concession and working of a light railway between 
Trouville and Honfleur, a distance of about 10 miles, for goods and 
passenger traffic. Electric traction preferred. Tenders by Jan. 1, 
1903. 


Sidmouth.—The Urban District Council invite tenders from elec- 
trical engineers and others for the lease for a period of 42 years of a 
provisional order for the supply of electricity for lighting, heating, 
and power throughout their district. Tenders by Dec. 20. See 
advertisement. 

London.—The County Council invite tenders for wiring and fittings 
for electric light and electric bell installations at fire brigade stations 
at Clapham and Highbury. Specifications, etc.. may be obtained at 
the Chief Engineer's Department, County Hall, Spring-gardeus, S. W. 
Tenders by 10 a.m. on Dec. 11. 


Dublin —The Dubhn United Tramways Company invite tenders 
for the supply. of general stores, including car fittings, iron, steel, 
eastines. oils, paints. glass, brushes, ironmongery, harness materials, 
electrical supplies, timber, etc., during year ending Dec. 31, 1903. 
Tenders by Dec. 8. See advertisement. 


Manchester.— The Trafford Park Estates Company, Limited, 
invite tenders for permanent way, roadmaking, draining, etc., over- 
head equipment, and steel poles, etc. Specification, etc., can be 
йо! from Messrs Lacey, Clirehugh, and Sillar, 2, Queen Anne’s- 
gate, Westminster. Tenders by Dec. 13. 


Brighton. —The Council invite tenders for the construction of the 
permanent way of the tramroads in London-road, St. Peter's- parade, 
and Old steine, etc., including the bonding and all contingent works, 
and paving with wood the whole of the area of such roads, including 
the tramway tracks. Tenders by Dec. 23. See advertisement. 


La Valette.—The Municipality invite tenders for the establish- 
ment and working for 99 years of a tramway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 
Tenders by Nov. 25 to Wm. Casolani. receiver-general ana director 
of contracts, La Valette. Plans and particulars will be ready by 
March 1, 1903. 

Swansea.—The Graigola-Merthyr Company, Limited, invite 
tenders for the supply of the following stores during six months 
ending June 30: elect'ieal goods, etc., gunmetal fittings, steam- 
piping, etc., files, and steel, packings, waste, indiarubber and asbestos 
sheeting and washers. Forms of tender may be obtained upon applica- 
tion in writing up to 9th inst. 


Bradford.—The School Board invite tenders for the electric 
lighting required at the Feversham-street New Baths and the Green- 
lane School and Baths. Full particulars may be had on application 
to the architects for Feversham-street, Messts. Mawson and Hudson, 
Exchange-buildings, Bradford ; for Green-lane, Mr. E. P. Peterson, 
Sunbridge-road, Bradford. Tenders by 8th inst. 


Clacton.—The Urban District Council invite tenders for the supply 
and erection of boiler-house plant, two Economie boilers with fittings 
and accessories, steam and exhaust piping, two high-speed engines, 
two 100-kw. dynamos, balancer and boosters, switchboard, street 
work, underground cables, switch pillars, etc., accumulators, travel- 
ling crane, and rails. Tenders by Dec. 22. See advertisement. 


YXork.— lle North-Eastern Railway Company invite tenders for 
the following articles, in such quantities as they may require, during 
зіл months ending June 30, 1903, delivered carriage paid in the tele- 
graph stores at York: telegraph apparatus, and telegraph wire and 
line stores. Forms of tender may be obtained on application to Mr. 
C. H. Ellison, Telegraph Department, York, and tenders must be 
sent to the Secretary at York by noon on Dee. 8. 


Trimdon Grange (Durham).—The Owners of East Hetton, 
Trimdon, and Trimdon Grange Collieries invite tenders for 12 months’ 
supply of iron, steel, castings, gas and steam tubing, indiarubber, 
packing, tallow, grease, oils, wicks, waste, ete., and electric light 
fittings. Forms of tender, etc., may be obtained from the Store- 
keeper, Trimdon (range Colliery. eo. Durham, and tenders are to be 
addressed to Messrs. Walter Scott, Limited, Trimdon Grange Colliery, 
by Dec. 8. | 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
can be tained upon application to Messrs. Davis and Soper, 54, St. 
Marys-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ‘‘ Tramways,” will be received up to 
noon on Feb, 26. 

London, S. W. The Wandsworth and Clapham Board of Guardians 
invite tenders fur providing and fixing up an electric wiring installa- 
tion. and the fittings thereto, {о the new buildings now bein 
erected, and known as the receiving ward block, servants’ block, und 
waiting-hall block at their infirmary, St. John's-hill, Wandsworth. 
Specification, ete., may be obtained up to and including Dec. 8, 
between 10 a.m. and 4 p.m. (Saturdays until 1 p.m.), upon applica- 
tion to the Guardians’ architects, Messrs. Lansdell and Harrison. 
65 and 66, Basinghall-strect, E.C. Tenders by 12 noon on Dec. 10. 
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RESULTS OF TENDERS. 


Colehester.— The Town Council have accepted the tender of 
Siemens Br.. s. and Oo., at £219, for the supply of a motor-generator. 

Portsmouth. —M.ssrs. C. A. Parsons and Co. have secured the 
order fiom the Corporation for two 500-kw. turbo-alternators, with 
surface condensera and pumps. 

Newoastie-on-Tyne. —The Town Council have accepted the tender 
of Mr. W. Worley, jun., Benwell, for the erection of а concrete tram- 
ew shed at Wingrove. at £10,254. 

Burnley.—The Town Council have accepted tlie tender of Messrs. 
Simpson Bros., Hapton, to supply and fix & motor pump, condensers, 
etc., at the electricity works, at £156. 

Dungannon (Ireland). — The Urban District Council have accepted 
the tender of Messrs. Smith and Parkes, Doaegall-street. Belfast. for 
the electric lighting supply, at £4,430. 

Barrow-in-Furness.—The tender of Messrs. D. Bruce Peebles and 
Co., Tay Works, Bonnington, Edinburgh, has been кор by the 
Corporation for reversible lighting booster and reversible traction 
booster for their electricity station, at £1,090. 103. 

Premier Incandescent Lamps,—The Premier Company have 
recently sccured the contract for Premier electric lamps for the 
Lancashire and Yorkshire Railway, and the Midland Railway have 
also accepted the same company’s tender for incandescent lamps 
fur 1903. 

Ipswich —The Corporation have accepted the following tenders : 
Allgemeine Elektricitats-Gesellschaft, Berlin, switchboard and motor 
hoosters, £2,833 (26 firms tendered); British Electric Equipment 
Company. London, overhead construction of tramways, £9.301 (15 
firms tendered). 

Reading.—Thec contractors for the electrical overhead equipment 
for the Corporation tramways, Messrs. R. W. Blackwell and Co., 
Limited, have accepted the tender of Messrs. Rowland Carr and Co. 
for the supply of the whole of the cast-iron bases, collars, fioials, and 
pole guards required. 

Southampton. — Tho Corporation have accepted the tenders of 
Hirst, Nelson, and Co., Limited, for the supply of 12 car bodies, at 
£5,532; Westinghouse Electrical Company, for the supply of equip- 
ments, at £2,405 ; Hirst, Nelson, and Co., for thesupply of standards, 
at £125: and Westinghouse Electrical Company, for the supply of 
13 Brill trucks, at £715. 

Bristol. —The Corporation have ace} ted the tender of C. A. Parsons 
and Co., Newcastle-on-Tyne, for the supply, delivery, and erection at 
the Avonbauk electricity жо’ Кз of two ditestccou pied single-phase 
steam turbo-alternators, each having a normal output capacity of 
150 kw., at 2.200 volts, and an emergency output of not less than 
950 kw., at 2,230 volts, for three hours. 

Heokmondwike. —The Urban District Council have received the 
following tenders for supply and erection of a water-tube boiler and 
accessories at their electricity works: Babcock and Wilcox, Oriel- 
buildings, Farringdon-street, London; B. S. Rowland and Co., 
Climax Works, Reddish ; Stirling Boiler ор 2, St. Andrew s- 
square, Glasgow, with mechanical stokers (accepted). 

Storage Batteries. The. Electrical Power Storage (Company, 
Limited, London, E.C., have received orders for the supply of 
storage batteries from the War Office for the Stanhope and Marl- 
borough Linea, Aldershot : Ригу Corporation: the Roundhay and 
District Electric. Lighting Company, Limited; Roxburgh District 
8 Melrose: North Riding Lunatic Asylum; and the Langho 
Asylun. 

Southampton.—The Corporation have received the following 
tenders for the extension of car-sheds and other buildings at the 
7 l'ortswood tramway depót : 


Dyer and Sons, Southampton (accepted) ............... .......... £2,775 
Jenkins and Sons, Limited, Southampton........................... 2.983 
Н. Stevens and Co., Southampton ........................ 8 2,984 
Е. Osman, Southampton ......... ... ........ nnn . 5,100 
Coston and Co., Limited, Southampton...... ЕРИ EPA 3,263 
J. Nichol, Southampton ꝗq. 5,295 


BUSINESS NOTES. 


TRACTION. 


Dunstable. — The tramway scheme has been revived. 

Quarry Bank.—The Council have ayreed to apply for a light 
railway order. 

Lancaster.—In a few weeks the electric tram service is expected to 
be commenced. 

Prestwioh.—The electric tramway system will probably be opened 
for traffic this week. 

Pontypridd.—Thi demand for a poll on the tramways question 
has been withdrawn. 

Southampton.—In future not more than six persons will be allowed 
to stand inside the tramcars. 

Stroud.—The local traders’ association is welcoming the introduc- 
tion of tramways into the district. 

Bolton.—This place is considering the question of the transport 
of mercbandise by the electric cars. 

Worthing.—The Corporation have agreed to themselves apply for 
powers to lay down a system of electric tramways in Worthing. 

Stapleferd.—A committee of the whole Council has been formed 
Lo consider the plans of the proposed light railway in the district. 


Ilford. —A resolution was adopted at the last meeting of the Urban 
District Council to apply for а provisional order for tramway extensions. 


Brighton. .The complete return for the past year's working of the 
tram ways on the Lewes-road route is : passengers, 2,468,588 ; income, 
£10,285. 

Gloucester.—The negotiations between the Corporation and the 
County Council with reference toa joint tramways scheme are still 
going on. 

Stretford.— At Tuesday's moeting of the Urban District Council it 
was decided to oppose the Manchester Southern Tramways (Lanca- 
shire) Bill. 

Long Eaton.—In connection with the electric tramways scheme for 
the district a committec has been appointed to examine plans and to 
report thereon. 

Fairfleld.—The subject of the 
district was referred to committee at 
District Council. 

Cleckheaton.—The District Council have concluded their negotia- 
tions with the British Electric Traction Company, and an agreement 
has been arrived at amicably. 5 

Hove. —А special meeting of the Town Council on Monday decided 
to proceed with the Corporation Tramways Hill with the exception of 
the proposed Western-road route. 

Batley —No settlement has yet been arrived at between the Cor- 
poration and the British Electric Traction Company with regard to 
leasing the lines withiu the borough. 

Dundalk.—The Louth County Council have decided to support the 
application of the Dunda'k and Blackrock Electric Tramways Company 
for an extension of time of their order. 

Soyland.—After discussion at the meeting of the District Council 
on Tuesday it was decided to apply to the Halifax Corporation for the 
extension of the tramways to Ripponden. 

Lancashire Tramways.—Tlie British Electric Traction Company 
are applying for powers to lay down a system of tramways in the 
outlying districts of Manchester and Salford. 

Penge.— Plans showing the route and method of construction 
of the proposed tramways being promoted by the British Electric 
Traction Company have been referred to committee. 

Halifax.—The Town Council on Wednesday approved the inten- 
tion to apply to the Board of Trade for a provisional order to autho- 
rise the construction of new tramways in the borough. 

Huddersfield. —The work of widening portions of New- street and 
Buxton-road, во as to permit a double length of tramways being laid 
in place of the present single one, has been commenced. 


Carlisle.—The adoption of 4d. fares on the tramcars a few weeks 
ago is said to have been attended with great success, the increase in 
the receipts on this account for four weeks being put at over £22. 


Aberdeen. —The Town Council on Monday rejected a proposal to 
run workmen's cars in the early morning and ordinary cars late at 
night for the convenience of those attending places of amusement. 


Penarth. —At the last mecting of the District Ceuncil it was agreed 
to approach the Cardiff Corporation with a view to appointing а 
committee to discuss a joint tramway scheme between Cardiff and 
Penarth. 

Keighley.—4A meeting of the Rural District Council was held on 
Tuesday, when a representative attended on behalf of the Mid-York- 
shire tramways scheme and explained the sectional plans which had 
boen received. 

Sunderland.—The Rural District Council have avreed to consent to 
the Bill promoted by the British Electric Traction Company, in which 
it is proposed to construct a tramway from South Shields to Whitburn 
and Sunderland. 

Belfast.—After a lengthy debate at the meeting of the Borough 
Council on Monday the refusal of the Tramways Committee to scons 
to the terms of the tramways company for the sale of their under- 
taking was confirmed. 

Beckenham.— The District Council have refused their consent to 
the proposal of the British Electric Traction Company for a tramway 
through the district. A ratepayers’ meeting will p feld in January 
to discuss the question. 


Warrington.—On Wednesday the Corporation approved the light 
railway order as aniended, and decided to urge upon the Commissioners 
the desirability of giving the Corporation compulsory running powers 
over the Northwich line. 

Manchester.—The electric tramway routes on the southern side o 
the city were opened on Monday, when about 30 miles were added to 
the length of lines previously run over by the cars. Particulars of the 
new routes appeared in our last issue. 

Hull.—A mass meeting of the Corporation tramway employés has 
unanimously agreed to request a meeting between the whole Tramway 
Committee and the representatives of the employés to finally discuss 
and settle the demands already tendered. 


Newoastle.—The Tramways Committee propose to lower some of 
the roads over which the electric cars run in order to allow of the use 
of double deck cars. At present this type of car is unable to pass 
under certain bridges on the line of route. 

Burton.—A special meeting of the Town Council has sanctioned 
an application to the Board of Trade for a provisional order autho- 
rising the construction by the Corporation of additional tramways 
within the borough on the Derbyshire side of the Trent. 

Heckmondwike.— At the last meeting of the District Council it 
was reported that the negotiations with the British Electric Traction 
Company had teen completed, and а resolution was unanimously 
adopted authorising the signing of the necessary agreement. 


roposed light railway for the 
е meeting of the Urban 
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Gillingham.—The pro extensions of the tramways by the 
Chatham and District Light Railways Oompany came under the con- 
sideration of the District Council at their last meeting. The Council 
decided to reconsider the question when the plans are received. 


Preston.—On Thursday last week the Town Council confirmed the 
appointment of Mr. Walter Н. Tittensor, of Dundee, as resident elec- 
trical engineer for the design and construction of the electrical tram- 
ways, on в three years’ engagement at а salary of £600 per annum. 


Ipswich.—The construction of the electric tramways in the town 
has been commenced, but the only sign at present of outside work is 
the starting of the laying of the cable at Whitton. It is reckoned 
that the electric trams will be running shortly after October next year. 


Swansea.—4A special meeting of the County Council has decided to 
acquire certain sections of the Swansea tramways system—viz.. the 
St. Helen’s-road section and that portion that extends from the High- 
street terminus to the Hafod Bridge, opposite the entrance to the 
S:rand. 

Greenwich.—The Borough Council have agreed to sanction the 
proposal of the London County Council to construct a tramway from 
Trafalgar-road through the Blackwall Tunnel, on condition that the 
County Council pave the roadway from the Trafalgar-road to the 
tunnel with granite setts. 

Southport.—A meeting of the Ruridiaconal Conference of North 
Meols has a resolution strongly еен the running of 
Sunday trams in Birkdale and Southport. The General Purposes Com- 
mittee of the Corporation this week also finally decided against the 
running of trams on Sundays. 

Derwent Valley Light EKailway.—A joint committee, consisting 
of repreeentatives of the Escrick Rural District Council and Riccall 
Rural District Council, the poe of this light railway, has been 
appointed in accordance with Olause 4 of the order recently confirmed 
by the Board of Trade for the construction of the-above railway. 

Bournemouth.—4A special meeting of the Town Council last week 
decided to promote a Bill iu the next session to empower the Corpora- 
tion to maintain aud use the tramways authorised by the Bournemouth 
Corporation Tramways Order, 1900, and to confer further powers 
upon them in regard to tramways and light rsilways, and for other 
purposes. | 

Rotherham.—-A special committee is to be appointed for the pur- 
pose of considering and reporting as to the appointment of а manager 
in connection with the tramways. It has been referred to the 
Parliamentary Committee to consider an application from the 


Sheffield Corporation to construct a tramway to Blackburn, passing 


through Rotherham. 

Wembley.—A letter was received from the Wealdstone Urban 
District Council at the last meeting of the District Council giving а 
negative reply to a request of the Wembley Council to join in a petition 
to the Middlesex Ooupnty Oouncil to appeal to the Board of Trade 
against the recent decisions of the Light Railway Commissioners 
affecting the district. 

Crewe.—Reporting at the last meeting of the Town Council, the 
Electric Light Railway Committee stated that four firms who had 
been in communication with them regarding the provision of light 
railways for Crewe had withdrawn their appi canoni for the present, 
one of them stating that the conditions of the Corporation were too 
formidable for them to accept. 

The Peak District. — раан will be made to the Light Rail- 
way Commissionera by the Derbyshire and District Traction Syndicate, 
of Buxton, to construct a light railway in Derbyshire and Cheshire, 
The proposed line will commence at Macclesfield, aud then, by way of 
Hartington-Upper-Quarter and Burbage, go to Buxton. It will also 
serve Chapel-en-le-Frith, Peak Forest, and Wormhill. 

Bakewell.—The Bill is now in course of preparation for introduc- 
tion into Parliament next session for the purpose of incorporating а 
company with powers to construct a new light railway in Derbyshire 
from а junction with the Dore and Chinley branch of the Midland 
Railway, near Grindleford Station, to a junction with the Derby and 
Manchester branch of the Midland Railway at Bakewell. 

North London.—The Metropolitan Electric Tramways, Limited, 
which is an off-shoot of the British Electric Traction Company, 
have taken over the undertaking of the North Metropolitan Tramways 
Company. For the eight miles of lines, including depóts, equipment, 
horses, cars, and goodwill, the price paid is £200,000. The tramways 
run between Edmonton and Wood Green and Finsbury Park. 

Twickenham. The District Council have obtained from the London 
United Tramways Company an undertaking not to lay the tramlines 
in those parts of Hampton Court-road which are to be widened until 
the widening has been carried cut in accordance with the plans approved 
Ly the County Council. The cost to the Council of appearing on 
1ramway Bills and light railway orders has amounted to £14,000. 

Blackburn.— During the week ending Nov. 21 the total number of 
passengers carried on the Corporation tramways was 126,138, and the 
receipts amounted to £718, as compared with 116,415 passengers and 
£6435 receipts in the corresponding period last year, an increase of 
9,725 passengers and £75 receipts. For the 241 days’ running in last 
year the receipts were £28,776, as against £24,940, an increase of 

Birmingham.—At the forthcoming meeting of the authoritiea 
adjoining Birmingham it is anticipatel that some criticism will be 
oflered on the action of the Сепега1 Tramways Committee. Six 
local councils аге promoting л Bill seeking running powers into 
Birmingham At the next meeting of the Yardley Town Council the 
formal consent of the Council will be asked to the proceedings 
already taken. 

Edinburgh.—In connection with the proposed tramway between 
E dinburgh and Queensferry a syndicate are applying for a provisional 
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order to construct a tramway from the west end of Princes-street to 
Queensferry, and have applied to obtain the approval of the Suburban 
District Committee of the County Council. The committee, however, 
have declined to consider the matter until they have the full details 
and plans hefore them. 

West Sussex.—In any agreement the County Council may enter 
into with the British Electrio Traction Company with reference to 
their proposal for a tramway between Hove and Worthing, the County 
Council have decided to insist upon a provision that the comp wy 
should construct no tramway in Worthing without the previous 
consent of the Corporation, unless the Corporation did not proceed 
with its Tramway Bill. 

New South Wales.—The Government of New South Wales have 
decided to reappoint for а further term of office the three railway and 
tramway commissioners of the colony, Messrs. Charles Oliver, David 
Kirkcaldie, and W. M. Fehon, whose previous appointment expired 
last October. This makes the third septennial term for which the 
State railways and tramways of New South Wales have been placcd 
under the control of a non-political board of commissioners. 

Perth.—The directors of the Perth and District Tramway Company 
have submitted a statement to the Board of Trade containing their 
obeervations on the resolutions passed by the Town Council to acquire 
the undertaking so far as it fies within the burgh. The directors 
again express their willingness to sell their concern to the Corporation 
on the basis of their being able to pay the shareholders 20s. in the £. 
They also renew their application for а concession for 32 years. 

Croydon.—Sanction of the Board of Trade has been received to 
spend £3.500 on extending the Purley tramway depót The British 

lectric Traction сг propose to commence the construction of 
the lines in Penge authorised Бу. (ће Croydon and District Tramways 
Act of this year, and the new lines in the borough are to be con- 
structed at the same time. А new tramway is proposed by the company 
between Croydon and Sutton, and has been approved by the Cor- 
poration. 

Poole.—On Wednesday last week the Poole and distnet light 
railway order came before Sir Herbert Jekyll at the Board of Tiade 
for confirmation from the decision of the Light Railway Commissione: s, 
who held an enquiry in June last The order refers to the tramway 
it is proposed to'construct through Parkstone. The confirmation of the 
order was objected to on the ground that the Bournemouth Corporation 
were promoting & Bill with the same object. Sir Herbert Jekyll 
reserved his decision. 

South Lancashire.—In a letter to the Swinton and Pendlebury 
Urban District Council the South Lancashire Tramways Company 
state that they are hoping to sce the network of tramways they are 
constructing in South Lancashire open for traffic before the end of 
four years. The company have already completed the route from 
Bolton through Atherton and Leigh to Lowton, and by the end of 
the year they will have completed the route from Haydock to Hindley 
and from Hindley through Atherton to Tyldesley. 

Railway Electrification.—The Cheshire Lines Committee are 
again reported to be considering the advisability of going in for 
the electric traction between Manchester and Liverpool. For this 

urpose it is proposed to seek parliamentary powers. The Liverpool 
ine is the joint property of the Great Oentral, the Cheshire Lines 
Committee, and other companies. It is suggested that the new 
scheme should be connected with the overhead electric railway at 
Liverpool so as to provide a new through route to Southport. 


Clydebank.— Every effort has been made to complete the work of 
laying the rails and erecting the overhead ba pmo of the tramway 
to Clydebank, so that it might be ible to run the cars before 
Christmas, but unfortunately the work of putting up the poles and 
wires has had meantime to be stopped on account of delay on the part 
of the Post Office authorities. The Post Office require to alter the 
position of some of their wires, and the engincers in Glasgow cannot 
proceed with the work until they get authority from headquarters. 


Horsforth.—4An interesting arrangement has been come to between 
the District Council and the Leeds Corporation with & view to keeping 
the company promoter out of the district. It is to the effect that the 
District Council shall obtain an order authorising the construction of 
a tramway from the Kirkstall terminus of the Leeds tramways to 
Horsforth, and that they shall at once hand over the order to the 
Corporation on the Corporation paying the bare costs of obtaining the 
order, and on the understanding that the Corporation shall construct 
the tramway in question. 

Blackpool.—The Town Council have decided to grant tram tickets 
at 3d. per dozen to school children attending private and elementary 
schools. When the new double track of the Blackpool Tramways 
Company is opened in May next, the Corporation will supply the 
eurrent at 2d. per unit up to 250,000 units, and 1id. per unit beyond 
that consumption for the line within the borough. Estimates for the 
additional plant, with estimates of probable revenue, have been sub- 
mitted by the engineer, and a special meeting of the sub-committee 
is to be called at an early date. 


Wednesbury.—The deadlock which has arisen in consequence of 
the fsilure of the Corporation to come to terms with the British 
Electric Traction Company as to the tramway service was again brought 
into prominence at last week's Council meetiag by a report from the 
General Purposes Committee that the Board of Trade had consented 
to the use of steam power on the tramwuys for a further period of 
six months on condition that the lines and engines were efficiently 
maintained. The engagement of an expert to report on the trams 
was sugzested, but the proposal fell through. 

Additional Traffic Returns.—Anglo-Argentine, £309 increase ; 
Barcelona Ensanche y Gracia, £21 increase; Barcelona, £77 increase ; 
Brisbane, £141 increase (month of October, £10,359, increase £979) ; 
Buenos Ayres and Belgrano Electric, £24 increase (month of 


322 


THE ELECTRICAL ENGINEER, DECEMBER 5, 1902. 


November, £13,698, increase £925); Calcutta, £691 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £257 increase; Mexico Electric (month of October), 
receipts £21,600, expenditure £12,580; Perth Electric, £122 increase; 
2 85 „зш (month of October), receipts £3,832, expenditure 


Ripon.—Some complaint was made at Monday's meeting of the 
Town-Council that the Power and Traction Company had rather gone 
behind the back of the Corporation in applying for a provisional order 
for tramways, when it had been decided that the matter should be 
adjourned for six months. The Town Clerk replied that ample оррсг- 
tunity would be given for discussing the matter in the Council, and 
there would also be a Board of Trade enquiry, at which public objec- 
tion could be made if desired. The plans and estimates were lodged 
on Saturday, from which it appears that the company contemplate an 
outlay of £51,667. 


Brierley Hill.—The Dudley, Stourbridge, and District Electric 
Traction Company have agreed to construct а double line through 
High-strect and pave the whole width with wood blocks. The com- 
pany are applying for an order under the Light Railways Act to con- 
struct a line from Mill-street, Brierley Hill, to Five Ways, Cradley 
Heath, in connection with the Dudley, Halesowen, and district light 
railway extensions. The Council have decided to oppose the applica- 
tion, on the ground that they themselves are making joint appli. 
cation with Rowley Regis and Quarry Bank for an order to construct 
the lines themselves. 

Leeds.—The Thermit process of welding tramrails is shortly to be 
given а trial at Leeds. The process was brought to the notice of 
engineers at the Düsseldorf Exhibition, and was referred to in this 
journal at the time. Although it has been somewhat extensively uscd 
on the Continent, we do not know that it has yet been given a 
practical trial in this country such as is proposed at Leeds. A special 
meeting of the Corporation on Wedresday decided on an application 
to the Board of Trade for powers to construct а number of new tram- 
ways und extensions of existing lines—nine in all. 


Nottingham and Derby.—Last year one or two schemes were 
formulated for establishing an electric light railway system between 
Nottingham and Derby, taking in the borough of Ilkeston and serving 
an important adjacent district. But the original schemes were not 
passed, and a new project is now to be presented to Parliament. The 
proposed railway will serve Duffield, Belper, Alfreton, Mansficeldg and 
other places. Upon approaching Derby from Duffield, the proposed 
route is down Belper-road, along Milford-street, Arthur-street, Bridge- 
gate, crossing St. Mary’s Bridge, thence along Nottingham-road. 
Powers are being asked for to run over tramways within the borough 
of Derby. 

West Bromwich. —On Wednesday members of the Town Council 
inspected the first of the new electric tramcars which are to be used 
in the borough. Subsequently at a meeting of the Town Council it 
was asked whether the Electric Lighting and Power Committee were 
satisfied that they had sutficient steam power to supply the required 
energy to drive the trams. The cars were much heavier than the 
present ones, and if they had a five minutes’ service a greater quantity 
of power would be needed. In reply, it was stated that the com- 
mittee proposed to put 24 cara іп service, and, whilst they had suffi- 
cient power to run them between Carter's Green and Handsworth, 
they would need additional plant. ` 


Bradford —At a meeting of the Tramways Committee last week 
lane were passed for the erection of a shed at Saltaire to accommodate 
tranicars. Tho committee discussed the desirability of adopting 
covers for the tops of the cars, and it was ultimately agreed that as 
an experiment six new cars should be fitted with tops similar to those 
in use at Liverpool. The tramway employés here have received a 
report on the negotiations with the Tramway Committee and adopted 
it. The dispute, therefore, may be regarded as at an end. It has 
been decided that 10 passengers shall be allowed to stand inside the 
cars. Hitherto the number of inside excess passengers has been left 
to the discretion of the conductor. 

Automobiles in France. A Paris correspondent says that the 
principal features of the fortheoming automobile exhibition at tlie 
Graud Palais, which will be much the largest ever held and which is 
attracting thousands of foreigners to the Freneh capital, are. the 
development of covered carriages, the disappearance of the old-fashioned 
radiator in favour of the water-cooler introduced iu Germany, and the 
fact that almost every manufacturer is copying the German Mercedes 
ear. The new Mors carriages for 1903 are, indeed, exact copies of the 
Mercedes. The Mercedes manufacturers will not show their latest 
types at the approaching exhibition, but it is uuderstood that they 
have several improvements in progress. 

Tube Vibration. — Included in the printed answers to parliamentary 
questions is the following: Mr. II. D» Greene asked the President of 
ilie Board of Trade if he could state when arrangenmicnts will be com- 
pleted for stopping the annovance and damage trom vibration arising 
on the Central London Railway : and whether the Board of Trade will 
take steps to compel the adoption of the suggestions of their con- 


mittee, Mr Gerald. Balfour replied: The company have recently 
informed me that, iu view of the suggestions made by the committee, 
they decided to substitute motorears for the present locomotives ; that 
tende:s for the construction and equipment of the cars were let in May 


last; and that the contractors assure them that delivery of the cats 
will commence in the carly put of next year, 

Exeter. —The City Council bave decided ly 41 votes to 6 to apply 
to Parliament for powers to take over the existing horse tramways, 
and to substitute electric for Lore traction. Power is also sought 
by the Corporation to construct new dines, the current to be supplied 
from the city’s new electhe generating station ; to carry out various 
street improvements along the new suggested routes, а» well as to 
run ‘buses in connection with the trams. The British Electric 


Traction Company have applied to the Board of Trade for ratifica- 
tion of an agreement whereby they would become possessors of the 
existing horse tramways, but the Board have sanctioned notice 
being served hy the City Council on the present company for a com. 
pulsory transference of their undertaking to the Corporation. 


Hebden Bridge.—The Mayor of Halifax has suggested a con- 
ference between his Corporation and the Hebden Bridge Urban Dis- 
trict Council to discuss the position arising out of the fact that 
simultaneous with the opening of the Halifax Corporation's new 
electricity generating station at Hebden Bridge the Urban District 
Council have resolved to advertise for tenders to provide generating 
plant of their own. The object of Halifax in incurring an expenditure 
of £27,000 was not only to generate electrical current te run their 
tramcars, but also to provide Hebden Bridge and other places with 
electricity. The Hebden Bridge Council are not satisfied with the 
terms offered by Halifax, but the Corporation contend that the 
District Council cannot supply their own wants at a less cost. 


Salford.—The Tramways Committee are experimenting with а 
device patented by Messrs. H. and C. W. Collins, of Salford, for 
operating automatically the street and overhead points at tramway 
junctions which at present are worked by hand. The construction of 
the new electric tramways on the route from Kersal Bar to Prestwich 
has proceeded so satisfactorily that it is anticipated that the work will 
be completed in the course of a few days. The work of relaying the 
double track of lines running from the Height Wesleyan Chapel along 
Manchester-road to Swinton Church for electric traction has now heen 
commenced. On Wednesday the Town Council adopted a resolution 
confirming the propriety of promotinga Bill in Parliament to empower 
the Corporation to construct new tramways in the borough, to carry 
out street improvements, and for other purposes. 


District Railway.—Ata meeting of the Preference Shareholders’ 
Committee of the Metropolitan District Railway Company last week 
it was agreed to advise the holders of £1,500,000 5 per cent. prefer- 
ence share capital to accept the following proposals for a guaranteed 
dividend made by the Underground Electric Railways Company of 
London, Limited : the Underground Company will pay to each prefer- 
ence shareholder who accepts their guarantee the following rates of 
interest—namely: 1 per cent. from Jan. 1, 1903, to Jan. 1, 1904; 
2 per cent. from Jan. 1, 1904, to Jan. 1, 1905; 3 per cent. from 
Jan. 1, 1905, to Jan. 1, 1907 ; and 55 per cent. thereafter in perpetuity. 
The surplus, if any, beyond the above amounts earned in any year up 
to 5 per cent. will belong to the guaranteeing company, who will, during 
the continuance of their guarantee, exercise all voting powers in respect 
of the aforesaid stock, subject to the restriction that the vote shall on 
no occasion be used for the purpose of reducing the interest payable by 
the Metropolitan District Company upon their preference stock. 


Barcelona.—The directors of the Barcelona Tramways Company, 
Limited, have issued a circular to the shareholders and debenture 
stockholders of the companv recalling that in July last the directors 
invited subscriptions for £51,900 44 per cent. redeemable debenture 
stock, being the unissued balance of the £200,000 authorised issue. 
The amount offered, the circular continues, was largely over-subscribed, 
and the Board would have proceeded to rllotment but that in the 
interim certain gentlemen in Barcelova concluded a contract with the 
company giving them the option of purchasing the company's under- 
taking, against a forfeitable deposit of £4,000, Ses nei 
in consideration of a short extension of time, to £5,000. This option 
has not been exercised, and the company therefore retains possession 
of the £5,000. The directors now offer the stock again at the same 
price, and any balance not applied for on or before the 13th inst. will 
be taken by the directors and their friends оп the same terms. The 
electrical equipment of the Ensanche system is now practically com- 
plete and the proceeds of this issue will be applied towards payment 
for the electrification of that line, and the Bona Nova extension 
recently constructed. 

Cardiff. —4^A singular incident oc2urred on the Corporation tramway 
system on Saturday afternoon. A passenger was riding on top of one 
of the electric cars, and while passing under the Taff Vale Railway 
Bridge it is stated that his head was caught hy a trolley wire, by 
which he was thrown to the roadway and received severe injuries. The 
tramway остаз consider it highly improbable that the man was 
caught by either the trolley or one of the wires. But if that actually 
occurred, then he must have been standing while the car was passing 
under the bridge, a danger which passengers are warned against. Mr. 
Harpur, the borough engineer, has reported as follows on the various 
tramway works now being executed in the borough; ‘Тһе total mileage 
of tramways reconstructed, reduced to single lines, is 11 miles 4 fur- 
longs, of which Linile 2 farlongs were reconstructed under the con- 
tract for the Сагай Tramway Company. The total cost of the work, 
after deducting eredit for old material sold, ete., and adding engineer- 
ine charges, is £67,280, which is equivalent to £5,829 per mile, 
to which must be added the cost of altering the levels of the footways 
and carriageway in Newport-road, near Roath Court, £983, and the 
cost of lowering the road under Bute-street Bridge, £2,514, making a 
total of 270.577. It will be within your recollection that I estimated 
the cost of reconstructing the tramways at £70 263, but the estimate 
did not include the £3,297 mentioned above in connection with the 
alteration in Newport-roud and under the G. W. R. bridge in Bute- 
street. The credits above mentioned as due to sele of old material 
were £5,282, and the cost of the work carried out by the contractor 
for the tramway company, after making due allowance for the propor- 
tion for the credits due in respect of same, was £9,787, or at the rate 
of £7.249 per mile, whilst the cost of the work carried out by the 
Corporation amounted to £6.039 per mile.“ 

London County Council — The Highways Committee have 
abandoned their: proposals to lay down tramways from Rushey Green, 
cia Bromley-toad, to the county boundary near Bromley-hill, and from 
Battersea Park-road, vu: Battersea Bridge-road and Battersea Bridge, 
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to a point іп Beaufort-street, пеат King's- road. The committee pre- 
sented the Council on Tuesday with а report concerning the contracts 
for generating station plant and boilers. Contracts have been entered 
into with Messrs. Dick, Kerr, and Co., Limited, and the Stirling 
Boiler Company respectively, for the supply and erection of the gene- 
rating station plant and boilers required in connection with the elec- 
trical working of the Tooting-to- Westminster, etc., tramways. The 
form of contract in each cas? provides that no payments on account of 
the work shall be made to the contractors until the plant, etc., shall 
have been placed in position at the generating station. The temporary 
engine-house at Loughborough Junction, where а portion of the plant 
is to be erected, is not yet completed ; and the contractors have asked 
that certain payments on account may be made to them in respect of 
work already completed, in view of the fact that the Council is unable to 
take delivery within the periods specified in the respective contracts. The 
committee accordingly recommended thatauthority be given foradvances 
to be made to Messrs. Dick, Kerr, and Co., and the Stirling Boiler Com- 
pany respectively, on the amounts of their contracts, notwithstanding 
the provisions in the contracts relative to payments to the contractors. 
The work develving upon the electrical engineer and his assistants in 
the tramways department in connection with the reconstruction of the 
tramways and the making of the necessary arrangements in anticipation 
of the electrical working of them is now of such magnitude, and, more- 
over, will be so largely increased in the near future when the electrical 
working is commenced, that it is proposed to engage further expert 
assistance. The Highways Committee informed the Council on Tuesday 
that they are of opinion that the want would best be met by the 
appointment of an assistant electrical engineer, who shall have received 
both technical and practical training in his profession, and sliall also 
have experience in the designing and construction of electrical 
machinery and equipment, in preparing specifications, and in the 
running, repair, and maintenance of electrical plant generally. They 
think that, having regard to the nature of the qualifications required 
in the officer to be appointed, that a salary of £500 she uld be attached 
to the post. The committee recommended accordingly. Provisions 
have been included in the London County Council (Tramways and 
Improvements) Bill for next session with regard to the construction of 
the following tramways: Hampstead-road (tramways terminus). across 
Euston- road and along Tottenham Court- road, to a point near Oxford- 
street ; Hammersmith-broadway. v/a Bridge-road, to and across Ham- 
mersmith Bridge ; Trafalgar-road, Greenwich (London County Council 
tramways), ric Blackwall-lane and Blackwall Tunnel, to the Council's 
(northern) tramways in East India Dock-road ; Harlesden (near the 
county boundary), via Scrubbs-lane, Wood-lane, Shepherd's Bush- 
road, and Brook Green-road, to Hammersmith-broadway ; Edgware. 
road (from а point near the Marble Arch) to the county boundary at 
Cricklewood ; Deptford (London County Council tramways), via Black- 
heath road and hill and Shooter's Hill-road, to Herbert Hospital, 
Woolwich ; Garratt-lane, Wandsworth (authorised London County 
Council tramways), via Wimbledon-road, to the county boundary; 
Westminster Bridge-road (tramways terminus), ria Westminster 
Bridge and the Victoria-embankment, to join the underground tram- 
way authorised by the London County Council (Subways and Tram- 
ways) Act, 1902, at a point between the Strand and the Embankment; 
and widenings of the following thoroughfares : Brook Green-road and 
Scrubbs-lane, Hammersmith ; Edgware-road, High-road, Kilburn, and 
Shoot-up-hill, Cricklewood : Shooter's Hill-road ; Southampton-row 
(between Fisher-streetand Theobalds-road) : Southampton-row (between 
Vernon-place and Bloomsbury-place) ; Wimbledon-road, Wandsworth. 


LIGHTING AND GENERAL. 


Derby.—An extension of the mains to Longford-street has been 
ordered. 

Deptford.—The Borough Council are in favour of the London 
County Council’s Wiring Bill. 

Electric Coal-Cutter.— Electric coal-cutting machinery has been 
introduced at the Snibstone Colliery. 

Nottingham.—The School Board propose to light with electricity 
all its schools used for evening classes. 

Oulton and Carlton.—The compulsory area for electric lighting 
for Carlton and Oulton has been fixed. 

Leek.—The Electric Lighting Committee have applied for a three 
years’ extension of the provisional order. 

Monmouth.—At the last Town Council meeting the Electric Com- 
mittee reported increasing earnings from the light. 

Stafford.—The Town Council are considering а revision in the 
existing scale of charges for electrical motive power. 

Carmarthenshire.—The Llanelly Urban District Council propose 
to oppose the Carmarthenshire electric power scheme. 

Dover.—The Chamber of Commerce have decided to urge the Post- 
master-General to give a special telephone wire direct to Deal. 

Commercial Cable Co.—Payment is announced on the 2nd prox. 
of a quarterly dividend of 13 per cent. and a bonus of 1. per cent. 

Lowestoft.—The compulsory area for the electric light has been 
fixed, but the whole question now stands suspended for the present. 

Darlaston.— The Midland Electric Power Company hope to be in 
& position to supply electricity in the Council's district in the spring. 

Pembroke (Ireland). — Application is to be made for sanction to 
borrow £20 000 for extending the electricity supply plant and mains. 

Neath.—The Corporation propose to engage an electrician to report 
upon the arrangement to be made in the supply of electric light in the 
district. 

Bhyl.—Mr. R. Н. Bicknell, C.E., has held an enquiry into an 
application of the Urban District Council for sanction to borrow £9,567 
fer purposes of electric lighting. 


Pacific Cable.— President Roosevelt has signed the contract with 


the Commercial Pacific Cable a for a cable from San Francisco 


to China via Honolulu, Guam, and the Philippines. 


Deal.—We understand that the Councils of Deal, Walmer, and 
Sandwich are simply waiting for the draft order before doing anything 
further in regard to the Kent electric power scheme. 


Wimbledon. — The further hearing of the appeal against the assess- 


ment of the electric lighting works has been adjourned until the 
meeting of the Assessment Committee in December. 


Penge. —The Urban District Council will receive a deputation from 
the Blackheath Electric Supply Company with regard to their applica- 
tion to Parliament for the purchase of the Lewisham Company. 


Maidenhead. —The works at the central station will be formally 


started on Wednesday, Dec. 17, at 3.50 in the afternoon, by Ernest 
Gardner, Esq., M.P. The current will be switched on on Dec. 8. 


Electric Organ.—The Organ Committee of the Swansea Parish 
Church will meet shortly to decide upon the erection of an electric 
organ. Meanwhile some £500 has been subscribed towards the fund. 


Western Telegraph Co.—The directors have declared an interim 
dividend, payable Dec 19, of 3s. per share, or at the rate of 6 per 
cent. per annum, free of income tax, for the quarter ended Sept. 30, 
1902. 

Wednesbury.— А discussion arose on the question of improvements 
in the street-lighting at the last Town Council meeting, and a sugges- 
tion that electric lighting be tried experimentally was favourably 
received. 

Wallasey. —Mr. R. Н. Bicknell has held an enquiry into the appli- 
eation of the District Council for sanction to borrow sums amounting 
to close upon £60,000, including £52,230 for electric lighting and 
tramways. 

Oswestry.—The Town Council have agreed to defer the purchase 
of a photometer until tenders have been received from Loth the gas 
company and the electric light company on the termination of the 
present contract. 

Leok.—The tender of Messrs. Taylor and Burgess, of Longton, for 
the plans, specifications, bills of quantities, and supervision of the 
works connected with the electrical generating station at 3} per cent. 
has been accepted. 

Birmingham.—The Watch Committee have decided to provide 
electric and telephonic communication between the prisoners in the 
cells and the officers. At present prisoners can only attract attention 
by kicking the doors. 

Maidstone.—A Board of Trade inspection has been made of the 
bridge, the scene of the recent gasexplosion. It is stated that nothing 
has been found wrong with the electric light, and that there has been 
no fusing of the cable. 

Perth. — The question of the charges to be made for lighting churches 
now that the Corporation has departed from the Brighton system has 
been remitted to Mr. Lambert, the engincer of the electric lighting 
department, for report. 

Wirral. —It is suggested that electric lighting of the hospital, if it 
could be done in conjunction with the Clatterbridge Workhouse, would 
be cheaper. The purchase of lamps has been left with the chairman 
of the Joint Hospital Board. | 

Coggeshall.—In reply to a letter from the Post Office asking if the 
Council would become а subscriber in the event of a Post Office 
telephone exchange being established at Frinton, it has been decided 
to try the telephone for one year. | 


Gloucester.—Mr. Walter J. Bache, resident electrical engineer, in 
his last report shows that a number of new applications have been 
received for electric light installations, and that several of the old con- 
sumers are extending their installations. 


Amble.—The electric incandescent lamps have been installed at the 
harbour, both along the quays and on the staiths. It is intended to 
still further augment the number of new lights, of which there is 
double the nuniber of the old gas lamps. 


Weymonth.—The poll recently taken to decide whether or not the 
Town Council should adopt the scheme of electric lighting, estimated 
by Prof. Kennedy at £44,800, has resulted as follows : for the Council's 
scheme 756, against 699 ; majority in favour, 57. 


Manchester.—The Finance Committee have been considering a 
resolution of the Electrieity Committee requesting the borrowing of 
£150,000 for electricity purposes, and have instructed tlie treasurer to 
allocate loans to that amount to the electricity account. 


Bedwellty.—The District Council have received from the Horsfield 
Destructor Company an offer to put down their refuse destructor at 
New Tredegar for £1,414, or the Meldrum system at £2,450. They 
have also decided to apply for an electric lighting provisional order. 


Taunton.— It is stated that some of the consumers whose names 
were mentioned in the case already referred to by us have eince applied 
to the committee to refund alleged overcharges. There is also, it is 
said, a likelihood of the Local Government Board being asked to hold 
an enquiry. 

Cheshire Power Scheme.—It is proposed to erect generating 
stations at Sutton, near Runcorn; at Stone, in Staffordshire; at 
Bollington, in Cheshire; and at Acrefair, near Wrexham. The water 
required for condensing purposes is proposed to be drawn from the 
Macclesfield Canal. 

“Daily Mail" Year-Book.—This is the third issue, and is edited 
by Percy L. Parker, and published by the Amalgamated Press, 
Limited, at 1s. It contains a vast lot of the information incidental 
to such publications compressed into about as many pages as there 
are days in the year, 
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Dundee. —The Post Office authorities have received consent to the 
erection of poles on the north side of Arbroath-road. but that for the 
Strips of Craigie has heen refused on the ground that the same is too 
narrow, Sir Reginald Ouilvy, Bart., has received permission to carry 
wires across the road at Harestane. 


Greenock.—Mr. James M'Intyre has been appointed chief electrical 
engineer on board the yacht '* Nahma,” belonging to Mrs. Goelet, now 
lying in the Gareloch. Mr. M'Intyre has a staff of electrical engineers 
under him. He was trained under Mr. Neilson, chief engineer of the 
Greenock Corporation electrical staff. 


Newport (Mon.).—The charyes for current have been reduced to 5d. 
per unit for private houses and places of worship, and for other premises 
a graduated charge commencing at 54d. per unit to 3d. per unit, 
according to consumption, for lighting. and for power a graduated rate 
of from 4d. to 24. per unit, will be adopted. 


Lancaster.—The electrical engineer is about to instal four arc 
lamps at the sum of £74. 12s. Application has been made to the 
County Council for a special grant for the electrical laboratory and 
classes in connection therewith, and the matter is now under con- 
„ by the North Lonsdale Hundred Committee of the County 

ouncil. 


“The World's Work.“ — This is yet another new monthly, edited 
by Mr. Henry Norman, M. P., and well got up. It is published by 
Mr. W. Heinemann at 1s. How Mr. J. C. Stewart, manager at the 
British. Westinghouse Company's building, Trafford Park, recently 
dealt effectively with the local labour problem and another article 
dealing with parcel post trade is worth reading. 


Award. — We аге informed that the Körting two-cycle gas-engine, 
for the manufacture of which Messrs. Mather and Platt are the 
licensees, was awarded two gold medals at the Diisseldorf Exhibition, 
one of these gold medals going to Gebrüder Klein for a 700-b h.p. 
Korting engine made by them, and the other to the Siegener 
Maschinenbau Actiengesellschaft for a similar engine of 500 b.h.p. 


Keighley.—Colonel A. C. Smith has held an enquiry into an appli- 
cation of the Corporation for sanction to borrow £4,775 for purprses 
of electric lighting. А sum of £37 392 has already beon invested in 
the works and maius, etc.. £2 087 having been laid out more than the 
authoris-d mount. In the period July 1 to Oct. 31 this year about 
20) per cent. more electricity has been sold than was the case a twelve- 
month ago. 

" Journal of Commeroe."—The second number of this journal is, 
if anything, even more luxurious in get-up, the plates alone being 
well worth the price asked for the number, while the letterpress 
contains much which is both instructive and entertaining. We note 
specially ‘‘The Port of London," ''The Markets of the Future,” 
‘*S-eret Commissions," and some pertinent remarks on consuls which 
we heartily endorse. 


Eastbourne.—Mr. W. C. C. Hawtayne has reported that the 
rubber-covere і cables which were at one time used largely by the late 
company have gradually given out, and that the breakdowns have all 
occurred on these old cables. About 11.600 yards of new cable will 
be required to replace that which 18 practically worn out. The Electric 
Lighting Committee have recommended the Council to proceed with 
the work in sections. 


Stock Exchange. Application has been made to the Stock 
Exchange Committee to appoint а special settling day in and grant а 

uotation to and to allow the following to be quoted in the official 
list: Electrolytic Alkali Company's 29,233 vendors’ ordinary shares of 
£1 each, fully paid, Nos. 35,001 to 58,146 and 68,914 to 75,000; 
Power Gas Corporation's 66,462 vendors’ ordinary shares of £1 each, 
fully paid, Nos. 1 to 66,462. 


“Calvert's Almanao."—The proximity of the New Year is 
heralded by the advent of diaries, сіс., and the thirtieth issue of 
‘Calvert's Almanac and Workshop Companion (John Heywood, 
London and Manchester ; 4d.) is one of the first of the series we 
have seen this year. The little work is too well known to need any 
description ; suffice to say that this year also many useful hints and 
valuable tables are included in the reading matter. 


Dovonport.—The Corporation Electric Power Committee have 
decided to extend their works during the next two years at an esti- 
mated cost of £16,000. Sanction for a loan for this amount will be 
applied for, and the principal items in the estimates are £8,000 for 
extension of mains, £3,600 for a 2,000 ampere-hour traction battery, 
£1,500 for reversible booster for the battery, £1,600 for 200 con. 
sumers' meters, etc., and £1,000 for negative booster for tram return 
currents. 


South Wales Electrical Power Distribution Co. —The directors 
find their business developing so rapidly that it has been necessary 
to separate the duties of the general manager and gil as Mr. 
Edmund L. Hill, the general manager of the company, who has alxo 
been acting as secretary pro Irm., has resigned the latter position, and 
Mr. George P. Tutcher, who has been acting as Mr. Hill's assistant, 
Suus appointed secretary. Mr. E. P. Martin has joined the 
Board. 

Change of Address. —We not: the following changes of address 
of Messrs. Robert. W. Blackwell and Co., Limited, branches: Paris 
office, from 50, Boulevard Haussmann, to 20, Rue St. Georges, Paria ; 
Paris stores, from 83, Rue Philippe de Girard, to 40, Quai Michelet, 
Levallois-Perret, Paris (the firm having taken over the works lately 
occupied by the Dunlop Tyre Company); Brussels office and stores 
from 1, Rue d'Arenberg, to our new building, 20, Avenue du Boulevard, 
Bruxelles-Nord. 


Walton-on-Nase.—The Urban District Council have received a 
letter from the postal authorities, enquiring if the Council would 
become subscribers to the proposed telephone exchange at Walton-on- 


Naze. The cost would be £4. 10s. a year, including 360 local calls, 
but not including trunk messages, which would have to be paid for at 
the ordinary rates. The Council decided to become subscribers, and 
to enter into the usual three years' agreoment with the postal autho- 
rities for that purpose. 

Radstock.—The Urban District Council having been approached 
by Messrs. Pressland and Lippard, electrical engineers, of Broad- 
sanctuary-chambers, London, S. W., with reference to a proposal to 
establish an electrical power station ut or near Radstock, have decided 
to appoint а committee, not with a view of actually opposing the 
scheme, but to see it was established on proper lines. The National 
Telephone Company have declined to proceed with the work of opening 
an exchange at Radstock. 

Boston.—Messrs. J. H. Simpson and Son have led the van in the 
use of the electric light in Boston. The installation has been put in 
by Messre. (ient and Hurley, Leicester ; the engine, a National, being 
supplied by Messrs. Holland Bros., Bargate. The plant is now in 
actual work, and is running very successfully, a brilliant and. perfectly 
steady light being given. We understand that the firm are supplying 
the electric light to the Peacock and Royal Hotels, which installation 
will be completed in about a fortnight. ' 


St. Annes-on-Sca —The last report of the electrical engineer 
contains the following paragraph: The works costs promise to come 
out very near to 2d. per unit by the end of the financial year. Units 
sold to date, 64,825, against 41,762 in 1901; units sold during 
October, 14,829, against 9, 208; total number of consumers, 140, against 
55; average approximate cost of production per unit, 2°25d., against 
2:8d. During the month seven applications for the equivalent of 478 
8-c.p. lamps had been received. The whole of the Nernst lamps have 
been erected and are now in daily use in St. Alban's-road. Three have 
been tried without any frosted globe, but as the eflect of thc frosted 
glohe is so much better and gives a better diffusion of the light, frosted 
globes on all these lamps were being arranged for. 


Accidents. — An outbreak of fire occurred last week at Blackburn, 
said to be due to leakage from an electrie arc lamp. А switchman 
who had been employed by the Harrogate electric lighting department 
was on Nov. 27 found dead against а switchbox, the door of which was 
open, in Victoria-avenue. At the inquest, at which a verdict of acci- 
dental death was returned, it was stated that the Corporation had 
supplied indiarubber gloves, but the man had left them at home. The 
Оз poration had done everything possible in the matter. At the inquest 
at Middlesbrough into the death of a slag wheeler employed by the 
North-Eastern Steel Company, who died on Nov. 26, it was said that 
the deceased stumbled over some slag which was under an electric lamp 
standard. To save himself from falling he grasped a bracket on the 
standard. The doctor who had made a pos! mortem was of opinion 
that death was due to syncope, brought on by congested bowels and 
lungs. 

Felixstowe.—The Urban District Council propose to buy the 
undertaking of the Suffolk Electricity Supply Company, which, we 
understand, has heen offered them at £8.000, subject to the following 
agreement: The company to underta:e the duties of undertakers, 
under the ‹ ouncil's electric lighting order, for 25 years, and indemnify 
tLe Council from all liability thereunder, except the Council's legal or 
other charges and engincer's fees (if any). The company to maintain 
the works. The company to pay the Council 6 per cent. for interest 
and repayment of capital on all money raised for the undertaking. 
The Council to collect all revenue, and hand same to the company; cost 
of collection to be paid by company. The chargesforeurrentnot to exceed 
8d. per unit. The company to lay all necessary mains, the estimated cost 
оЁ вате being provided by the Council. The Council to provide all 
capital for extensions of plaut, machinery, ind mains. The company 
to deposit £1,000 as security for carrying out their part of the con- 
tract. The Council to join with the company in opposing any applica- 
tion for license or provisional order for supply of electrical enérgy in 
Felixstowe and Walton. The agreement to be in force for 25 years. 
At the end of such 25 years the whole of the business passes to the 
Council, the loans for the purchase and present works being discharged 
by the 6 per cent. paid by the company. 


Colchester.— It has been resolved to lay a new main in Manor-road. 
The borough electrical engineer (Mr. А. R. Sillar) in his last report 
gives the following figures: Output of electricity in units during 
October: 1902, 28,192; 1901, 16,500; 1900, 12,560. Number of 
consumers at end of October: 1902, 303; 1901, 201; 1900, 133. 
Total number of 8-c. p. lamps connected : 1902, 18,615 ; 1901, 11,882 ; 
1900, 8,247. "The electrical engineer has also presented a special 
report relative to the plant necessary for the winter of 1903.4, from 
which it appeared that plant to the amount of £4,210 would be abso- 
lutely necessary. This ix made up as follows: steam generator of 
500 h.p., £1 800 ; dynamo of 375 kw. to 400 kw. capacity, £1,600 ; 

nels, instruments, and cable connections, £140 ; steam-pipe 
agging and exhaust pipe for generator, £70 ; excavating and concrete 
foundations, £50; meters, service boxes, and connections, £550. 
Under the heading of plant needful for increasing and maintaining 
the economy of the station," which would necessitate an outlay of a 
further £2,240, the engineer included а new exhaust range to cost 
£180, a condensing plant estimated at £900, and a cooler to cost 
about £760, whilst he suggested the advisability of putting down 
a water-softening plant for the purposes of boiler feed, the cost of 
which he put at about. £400 For enabling the station to supply 
the Tramways Committee with motive power for the trams, the 
engineer proposed alterations and additions to the engine-room 
which would cost a further £820, making the grand total required 
under the three headings £7,270. Application will be made for 
sanction to the borrowing of £7,000. 

London Gazette.—The first meeting in the estate of T. E. 
Morgan, 367, Ecclesall-road, Sheffield, will be held on Dec. 9 at 12 noon 
at Otlicial Receiver's Offices, Fig Tree-lane, Sheffield, and the public 
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examination on Dec. 18 at 5 р. т. at County Court Hall, Bank-strect, 
Sheffield. The last day for receiving proofs in the estate of the 
Electric Lamp Regenerating Company, Limited. 3, Crown-court, 62, 
Old Broad-street, London, E.C., is Dec. 31. Mr. Н. de Vaux Brougham, 
55, Carey-street, Lincoln's-inn, W.C., is liquidator. 

Newoastle.—At the last meeting of the Finance Committee a 
report was submitted by the new property surveyor regarding the 
lighting of all public buildings by electricity, instead of by gas, by 
which some are lighted now, such supp'y of clectricity to take the 
place of the present supply. It was suggested that the report should 
be amended to show the probable cost of electricity if supplied from 
the маа та кыы station ; after which the report should be printed, 
and circulated amongst the members of the committee. 

Football.—On Saturday, the 22nd ult., the first of the annual 
football matches between the General Electric Company's Head Office, 
Queen Victoria-street, and the Robertson Lamp Works, Brook Green, 
took place at Wormholt Farm. The game was a very fast and furious 
one, and altogether an exceptionally fins game of football. The final 
result was the same as in several preceding years, the lampmakers 
managing to come off victorious by one goal to nothing. The return 
match is to be played some tinie in the beginning of the year. 

Cheltenham. — The electrical engineer reported on Monday that 
on Nov. 16 there were 642 customers, with the equivalent of 39,540 
8-c. p. lamps connected to the mains for private supply. The costs of 
the private and public lighting extensions between Hale’s-rosd and 
Hayward's-road would be, if simultaneously carried out, £535 and 
£505 respectively ; that the cost of a private lighting extension along 
London-road from Hayward's-road to the private road leading to 
Charlton Court would be £140. The Charlton Kings extension is to 
be carried out. 

Stepney.—The Borough Council at their last meeting accepted a 
report of the Finance Committee on the wiring and fitting of con- 
sumers' premises for electric light, and decided to inform the London 
County Council that the Council were in favour of a renewed app'ica- 
tion being made to Parliament for powers authorieing any metropolitan 
borough supplying electrical energy to expend money upon the wiring 
and fitting of consumers’ premises. Councillor R. A. Kersey and the 
consulting electrical engineer were deputed to give evidence in support 
of the clause if necessary. 

Rome.—The ferien says that even in Rome, although there are 
no outward signs of manufacture, yet from the Tivoli Falls some 
15,000 e.h.p. 1s brought into or near that city for manufacturing 
purposes, It is almost impossible to dissociate in idea a manufacturing 
city from dirt and smoke, but with electricity all this trouble dis- 
1 whilst nations! monuments will not be disfigured. In the 
Alban Hills will be found power enough to raise a new Rome ſrom the 
ashes of the past, and they are very substantial ashes as we know 
personally from a recent visit.“ 

Aberdeen. — Аї the last meeting of the Gas and Electric Lighting 
Committee of the Town Council several extensions of electrics mains 
in various parts of the city were approved of. An application from 
the employés in connection with the electric works asking for payment 
at the rate of time and half for Sunday, the same as had been recently 
conceded by the Council to the men similarly employed in the gas- 
works, was agreed to. The committee resolved that a supply of 
current should be given to the school at Woodside from the mains 
connected with the tramways subject to the usual hire rates charged 
by the department for the hired motors. 

Hammersmith.—At Wednesday's meeting the Electricity and 
Lighting Committee reported that since the last Council meeting 
14 additional consumers had been connected, representing а maximum 
of 1,066 8-c.p. lamps ; three consumers had been disconuected ; the 
total number of consumers now taking current from the mains being 
1,138. The committee recommended the Council to confirm the 
appointment of Mr. Robert Howie Paterson as station superintendent 
at a salary of £200 per annum. А main is to be laid from Becklow. 
road via Albert-cottages at £28. 83.; the owner of the ground will be 
paid a fee of £1. 1s. per annum for the wayleave. 

Typewriting Telegraph Со. —\Үе are informed that the business 
of this Company will be removed by Christmas to larger offices and ware- 
rooms at 92, Queen Victoria-street, E.C. The demonstrations made 
recently to the German Government have proved so successful that the 
Company were enabled to immediately sell their German patent to one 
of the largest German manufacturers. They have since received orders 
from the U.S.A. War Ottice at Washington and from the Postmaster- 
General of St. Petersburg, and have leen asked by both the Austrian 
and Italian War Offices to give demonstrations of their instrument. 
The Steljes typewrite: telegraph is thus proving one of the few English 
inventions destined to turn the tables on the German and American 
invasion. 

Blookley.—The committee appointed to superintend the electric 
lighting of the village have 1 circulars containing their report and 
the balance-sheet for the year. They spoke of the provision for 
lighting purposes provided by Messrs. Rooper and Robins, of Stafford, 
as generally allowed to have been most satisfactory, and said they 
had entered into negotiations with Mr. Spencer Flower (Messrs. 
Spencer and Oo., Strattord-on-Avon) to continue the contract. Mr. 
Flower proposes to employ water power only, and to transfer tle 
turbine, dynamo, and battery to a building on the stream and thus 
utilise the whole fall of 60ft. instead of 16ft., as at present available. 
The eost will be £800. A public meeting last week decided to adopt 
the Lighting Act. | 

Electric Motors for Printing Works.—On June 6 we described 
fully the machinery installed by Messrs. J. Н. Holmes and Co., of 
London, Manchester, and Glasgow, at Dundee for the printing of the 
Dundee Advertiser and the Р ор! х Journal. The last number of the 
People's Journal contains good illustrations of the electric driving 
equipment and of a four-roll machine made by the Northern Press 


and Engincering Company, Limited, of South Shields, which has 
just been erected, and upon which that paper is priated. ‘The motive 
power is obtained from the town supply at a pressure of 400 volts. 
The 25-h.p. motor equipments on the Holmes-Clatworthy system are 
geared direct to the machine shaft, and se arranged that the two can 
run together, driving the whole machine, and printing 16-page papers 
at the rate of 24 000 per hour. 

Kiectric Lighting Aots —The following is the text of the Bill to 
amend the borrowing provisions of the Electric Lighting Act, 1882, 
and the Electric Lighting (Scotland) Act, 1890. In introducing it on 
the 12th ult., the Lord Advocate explained that its ohject was to get 
over a difficulty under the Electric Lighting Act, which presses very 
hardly on Dundee in regard to the proper provision of electric light- 
ing: '*(1) The amount which a Joani authority within the meaning of 
the schedule to the Electric Lighting (Scotland) Act, 1890, may borrow 
under Section 8 of the Electric Light Act: 1882, shall not be subject 
to any limit imposed on the amount which such local authority may 
borrow for the purposes of its gas undertaking, provided that every 
loan so borrowed with the consent of the Secretary tor Scotland after the 
passing of this Act shall be repaid Ly the local authority within a period 
not exceeding 30 years from the date of borrowing ; (2) nothing in 
this Act shall affect any loan borrowed before the passing of this Act; 
(3) this Act may be cited as the Electric Lighting (Scotland) Act, 
1902, und shall extend only to Scotland. 

London County Council and Telephones.— Last week we com- 
mented upon the remark hy the Chairman of the Establishments 
Committee, who had stated that the National Telephone Company 
had quoted a charge of £327 for certain work for which the Post 
Office charge was £430. The attention of the Postmaster-General 
having been called to the matter, Mr. Austen Chamberlain said he 
thought the Post Office had some right to complain of the statement, 
as he had previously explained in a letter to the Council's chief 
engincer how the apparent dis.repancy between the quotations of the 
company and the Post Office arose. The company already provided 
for the Couucil a consid-rable number of exchange liues and. private 
wires, and on going into the matter they found that they could 
afford to make some reduction in the rentals of the latter. Their 
total charge for the whole of the service, including the new lines now 
required, but giving credit for the reduction on existing lines ав 
above described, worked out at a net increase of £327 on the charge 
for the old service. The Post Office was asked for a quotation for 
the new services only, and the charge for those services was precisely 
the same as that made by the company. 

Inverness. At Tuesday's meeting of the Town Council a letter was 
received from the Board of Trade stating that the Board would defer 
consideration of the question of revoking the electric lighting order 
until Dec. 31, by which date the Board would have before them 
pu of any application which might be made by any other 

ody in the comiug session of Parliament for an order in respect of the 
burgh. The superintendent of the Caledonian Canal intimated that a 
meeting of the Canal Commissioners to consider the town's proposal to 
acquire water power for generating purposes could not be held until 
towards the end of February, as the Commissioners would have to 
consider the rights of proprietors of salmon fishings in the River Ness 
and other waters. Thesuperiutendent suggested that the Town Council 
should agree that a level of, say, 18ft. Sin. should be fixed at Doch- 
garroch Loch, and if the water should fall below that level at any time 
the Canal Commissioners should have power to stop the supply to the 
Corporation works until the water in the loch had again risen. During 
the past 24 years the water fell to that level on an averaye of 6} days per 
annum The Council resolved to accept the principle of a minimum 
depth below which the water power would not be demanded. 


Charing Cross and Strand Electricity Supply Co.—We have 
seen a number of circulars issued by this Corporation with regard to 
the electric supply in the city of London, from which we note that 
there are already connected up to the City nains of the Corporation the 
equivalent of approximately 140,000 8-c.p. lamps, and, in addition, 
contracts have been entered into for about 40,000 further lamps, which 
are being connected up as rapidly as possible. The supply from their 
generating station at Bow and the City distributing stations will be 
capable when completed of furnishing supply to the equivalent of at 
least 1,000,000 8 c.p. lamps. This rcaxinium rate of 5d. per Board of 
Trade unit is only charged on the first 18 units consumed (in certain 
quarterly proportions) per 8 c.p. lamp per annum, all units in excess 
being charged at the rate of 2d. per Board of Trade unit, while the 
maximum rate is 5d. per Board of Trade unit, reducible on a sliding 
scale to 2d. per Board of Trade unit, or, if desired, supply would be: 
given at the tirm rate of 24d. per Board of Trade unit. At the present 
season we аге pleased to see that the directors have paid particular 
attention to the avoidance of failure of supply or diminution of pressure 
through sudden fog, and have provided storage batteries, which, it is 
said, are at present, though forming only part of the proposed installa- 
tion, of more than twice the capacity ot any other battery plant in 
the United Kingdom. A supplemental supply to the City stations із: 
also available in case of necessity from their West-end stations, and 
Cice versa, : 

Batley.—Good progress is being made with the combined electricity 
generating station and refuse destructor works now being erected by 
the Corporation. The buildings are practically complete. The engine- 
house will contain three engines and dynamos with a capacity of 
150 kw. each, and all accessories, and two sets have been erected. The 
dynamos are being erected by Messrs. Joha Fowler and Co., Limited, 
of Leeds, and the engines are by Messrs. Belliss and Morcom, of Birm- 
ingham. Each dynamo will be capable of supplying electric current 
equal to 2,000 c.p. lights. They areto run at a speed of 550 revolu- 
tions per minute, aud to generate electricity at a pressure of 525 
volts, when supplied with steam at a pressure of 17010. to the square 
inch. One unit, we are told, will light about 33 8-c.p. lamps for one 
hour, or one 8-c.p. lamp for 33 hours. The whole plant which the 
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Corporation are at present putting down is capable of supplying | the Halifax Corporation have erected at Hebden Bri 


450 units per hour. The boiler-house contains three Lancashire 
boilers, each 30ft. by Aft., by Clayton, Sons, and Co., of Leeds, and 
to which Proctor's patent stokers are affixed, with Hopkinson's fittings. 
Dead-weight safety valves are placed on each boiler, in addition to 
which there is a safety valve in the middle of the body of each boiler, 
to blow off at either high or low pressure. "There will be ample space 
for two more boilers. А Green's economiser, containing 288 tubes in 
all, has been laid down, and it is the intention of the Corporation to 
erect a Klein's cooling tower. The total area of wood required for 
evaporating the weter is 24,000 square feet. 

Ipswich.—The work of construction in connection with the Ipswich 
electrio tramways and lighting scheme, which has been under con- 
sideration for so many years, is now in full progress, principally on 
the Seven-Acre Field, Constantine-road, the site selected for the power 
station and refuse destructor. The Hust Anglian Daily Times says 
the concrete foundations of the greater portions of the walls of the 
latter buildings are already laid, and the brickwork has been com- 
menced. The chimney shaft, which is to serve both the boilers of 
the power station and the destructor, will be a very large one. The 
magnitude may be gathered from the fact that the height will be 
170ft., and the base 20ft. square. The excavations for such a structure 
are necessarily considerable, and during the digging operations a 
somewhat interesting earth formation has been disclosed. For a few 
feet down the soil was dry and sandy.; then а strata of blue clay was 
come upon, and in the middle a large glacial boulder was found. 
Messrs. Shillitoe and Co., of Bury St. Edmund’s and London, are the 
contractors for this work. In connection with these opergtions, an 
improvement will be effected to the ditch which runs parallel with the 
arm of the River Gipping- from Alderman-road and across the 
meadow to Portman's-walk. This will be enlarged and fenced off, 
and used as a source for the water necessary for condensing purposes. 
As the watercourse will be wider and deeper, and the quantity of 
water peeing along considerably greater than heretofore, the nuisance 
which has at times been complained of will, itis hoped, be remedied. 


London County Council ТЬе Council at Tuesday's meeting 
agreed to lend the Battersea Borough Council £4,035 for electric light- 
ing and meters. With regard to the supplemental vote of £2,000 for 
the electric light installation for the Victoria-embankment and West- 
minster Bridge, the Finance Committee reported : ‘‘ On Feb. 15, 1898, 
the Council authorised the Highways Committee to carry out the elec- 
tric lighting of the Victora embankment and Westminster Bridg? at 
an estimated cost of £25,300, comprising £6,900 for buildings and 
£18,400 for machinery, plant, mains, etc.; but the committee subse- 
qamuy submitted to the Council for acceptance a tender, based on 
revised plans, amounting to £10,950, for the erection of the electricity 
generating station on the Embankment, which sum was £4,050 in 
excess of the amount provided for buildings in the total estimate of 
£25,300. The committee wero advised, however, that the additional 
cost of the building would probably be met by savings under other 
heads of the vote, and consequently they did not submit a supplemental 
estimate. The savings referred to have actually amounted to about 
£21,900 only. There has also been a small saving on the building con- 
tract, reducing the excess over the amount included for buildings in 
the original vote to about £3,900. A supplemental vote is, therefore, 
required for £2,000." Notices by the County of London and Brush 
Provincial Eleotric Lighting Company of intention to lay low-tension 
mains along а portion of Hillside-road, aud from the St. Pancras 
Borough Council of intention to lay mains along portions of Lyme- 
street and Georgiana-street, were approved. 


Hull.—A service cable 124ft. long is to be laid in Bourne-street. 
The B of charges has been adopted for power supply : in 
any month when the units consumed per horse-power less than 80, 
2d. per unit; upwards of 80 but under 105, 13d.; upwards of 105 but 
under 130, 14d.; upwards of 150 but under 160, 14d.: upwards of 160 
but under 200, 1gd.; 200 and upwards, 1d. No allowance will be 
made for motors which are not worked up to their nominal capacity. 
Electricity used for cooking or other heating purposes will be c ш 
at 2d. per unit as heretofore. This scale of charges is not to interfere 
with the special acale for large works. The electrical engineer in his 
last report states that, in view of the continually increasing load on 
the works and the length of time required to obtain new plant, it was 
advisable to consider the question of -placing orders for further 
machinery. There were certain extensions which were absolutely 
required immediately, and those included additional transformer 

wer at Dagger-lane and Earle's sub-stations. There would also 
be required itional transformers for supply to the main network. 
With rd to generating plant, in view of the fact that it was nearly 
16 months since the committee decided to order the last two additional 
engines, and that those engines were not yet delivered or at work, he 
advised that one additional engine and dynamo of 800 i.h.p. and two 
additional boilers (50 by 10) should be included in the new plant, as 
it appeared certain that they would be required by the time they were 
able to be set to work. An additional] economiser was required at the 
generating works. Finally, Mr. Barnard recommended mechanical 
stokers and coal elevators for four boilers. The committee huve ordered 
the engineer to prepare plans and estimates for the suggested exten- 
sions and to invite tenders. Applications for 25,252 c.p. for eight 
generators and eight motors have been received. The following notice 
was on the agenda for last night's meeting of the City Council: ‘‘That, 
in view of the uncertainty as to the financial resulta of the establish- 
ment of a municipel telephone service in Hull at the rates proposed, 
no farther stepe be taken in the matter, unless those who have under- 
taken to become subscribers will also undertake to piy auch higher 

rates (if any) ав шау be found necessary to prevent the undertaking 
becoming a burden on the rates, and that any resolution to the contrary 
be and the same is hereby rescinded.” 


Malifax.—Last week we shortly referred to the opening (by the 
Mayor of Halifax) of the new electricity transforming station which 


In connec- 
tion with the same there has been laid down at the Halifax electricity 
works a new three-phase plant, consisting of а horizontal combine 
condensing engine of 500 h.p., with Corliss valves on both high and 
low pressure cylinders, by essrs. Pollit and Wigzell, of Sowerby 
Bridge. Ths dynamo is by the Electric Construction Company, of 
Wolverhampton, and consists of а three-phase alternating generator 
eapable of 5 40 amperes at à pressure of 5,500 volts. This 
set is capable of lighting 4,500 16-c.p. lampe. A similar set is installed 
at the far end of the engine-room. The cables from the machine are 
carried to a оао Cento switchboard in the switchroom, made by 
Ferranti Limited, of Hollinwood, near Manchester. From this switch- 
board two cables are laid direct to the Hebden Bridge sub-station, а 
distance of 74 miles from the generating station at Halifax. At this 
sub-station the high-pressure current is transformed from 5,500 volts 
to 520 volts, and is then taken to the rotary converters, which trans- 
form the alternating current to a direct current suitable for both 
tramway and lighting purposes. The converters are each of 100 kw. 
pacity: and each is capable of supplying energy for lighting 
1, di. s lamps. These rotary converters are also made 
by the Electric Construction Company, and are intended 
further for charging a storage battery of 270 cells, which is 
contained in the second floor at the sub-station. This battery 
is capable of supplying 500 lamps for eight hours without being 
recharged. The cost of the whole plant, including the generators at 
Halifax, has amounted to about £27,000. This high: tenelon plant was 
panes intended for supplying current to the tramways on the 

ebden Bridge route, and by using high-pressure current the loss due 
to resistance of the wires is considerably diminished. It is also hoped 
to supply Hebden Bridge current for lighting and power purposes, and 
mains from Halifax have been put in large none. for this purpose. 
An offer has been made to the Urban District Council by Halifax to 
supply current in bulk to Hebden Bridge, the latter to lay their own 
mains and distribute the electricity. Owing to various reasons the 
Urban Dietrict Council are considering the question of laying down 
their own instalment. With a plant now in their own town, 1t would 
„грез the wiser step for them to accept а supply from Halifax until 
the experience of other urbau district oouncils The are entering on such 
a scheme is known. One great feature about the whole plant is the 
fact that with the exceptien of the cable, which was supplied by the 
Land and Sea Cable Works, Cologne, Germany, the whole plant is of 
English manufacture. 
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PROVISIONAL PATENTS, 1902. 


Nov, 24. 

95161. Improvements in connection fittinys or attachments 
for the insulated electrical conductors or cables 
employed in the ignition systems of internal-combus- 
tion engines, and for analogous purposes. Frederick 
Harold Hall and Constance Hall, 24, Temple-row, 
Birmingham. 

25779. Improvement in apparatus for controlling the supply 
of electricity by a combined lock-switch and plug. 
Henry Carter Watson and Edwin Liddle, Central-buildings, 
Stockton-on-Tees. 

25794. Improvements in or relating to electric controllers. 
Peter Oharles Middleton and William Samuel Hadgraft 
Smith, 8, Quality-court, Chancery-lane, London. 

25797. Improvements in safety fuses for electric current 
cirouits. Ernest Francis Moy and Percy Henry Bastie, 
4, Greenland-place, Camden Town, London. 

23805. An electric heat indicator and fire-alarm. George 
Andrew Darby, 674, Corporation-street, Birmingham. 

25827. Improvements in or relating to glass jars or cells 
for primary or seeondary electrie batteries, to 
earboys, and the like. John Forster, 111, Hatton- 
garden, London. 

25829. Improvements in or relating to rotatory current 

motors. Coloman de Kandó, 111, Hatton-garden, London 

(Complete specification.) 

25838. Improvements in and relating to roses and switches 
for electric lamps. James Robert Percival Lunn, 18, 
Southampton-buildings, Chancery-lane, London. 

$5940. Improved means for conducting electricity to tram 
and like cars on the underground system. Fred 
Alfred Howarth, Fife House, Kingston-on-Thames. 

25848. Improvements in and relating to the eleotro-chemioeal 
treatment of Wilhelm Ostwald, 45, South- 
ampton-buildings, Chancery-lane, London. 

25860. Improvements in  oontrellers for electric motors 
John Bush, 90, Lausanne-road, Peckham, London. 


Nov 25. 
25864. Improvements in telephone switchboards. Г. W. 
Shorrocks, 69, Stanmore-road, Mount Florida, Glasgow. 
25893. Improvement in magnetic ore separators. Charles 
Arthur Allison, 52, Chancery-lane London. (Camden 
Eugene Knowles, Greenberry Treakell Young, George 
Thompson Cooley, Guy Hartwell Elmore, William Elwyn 
Brinkerhotf, Eugene O'Keefe, and Joseph Herrin, United 
States.) (Complete specification.? 
25004. Improvements in systems of electrical distributiom. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 
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25905. Improvements in systems of electrical distribution. 
Edgar Alfred Carolan, 83, Cannon.street, London. (The 
General Electric Company, United States, ) 

25906. Improvements in phase modifiers and systems of 
electrical distribution. Edgar Alfred Carolan, 85, 
Cannon-street, London. (The General Electric Company, 
United States.) 

29014. Improvements in means for oontrolling electric 
cirouits specially applicable to electric lighting of 
trains. Henry Leitner and Richard Norman Lucas, Rose 
Villa, Byfleet, Surrey. | 

25016. Improvements in electrical resistances. Theodore 
Butcher Lewis, Westinghouse-building, Norfolk-street, 
Strand, London. 

25017. Electric current generating and motive power machine. 
Walter Shelverton Frost, 135, High-street, Homerton, 
London. 

25948. A hygienic device for speech receivers and trans- 
mitters. William Phillips Thompson, 6, Lord-street, 
Liverpool. (The Ballard Hygiephone Company, United 
States.) (Complete specification. ) 

$5949. Improvements in gas or electric light brackets 
applicable for bakers’ ovens. Thomas Gillard, 6, Lord- 
strect, Liverpool. 

25965. Improvements in electric are lamps. Thomas Hamilton- 
Adams, 4, South-street, Finsbury, Lendon. 
| Nov. 26. 

26027. Improvements in electric engines for dental, surgical, 
manicure, and chiropedic operations. Frederick Whit 
Gould, Craven House, Northumberland-avenue, London. 

26032. Improvements in controlling the speed of electric 
motors. Edgar Alfred Carolan, 83, Cannon-street, London. 
(The General Electric Company, United States. ) 

$0034. Improvements in electrical recording instruments. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

35. Improvements in photometers. Edgar Alfred Carolan, 
83, Cannon.street, London. (The General Electric Com- 
pany. United States. ) 

26036. Improvements in means for automatically stopping 

an electric railway oar or train. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

26037. Improvements in electric railways. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

26038. Improvements in and relating to oleotrio track 
brakes. Edgar Alfred Carolan, 83, Cannon.strect, London. 
(The General Flectrio Company, United States. ) 

26039. Improvements in electric train control systems. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

26049. Improvements in systems of electric motor control. 


Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 
96041. Improvements in electric arc lamps. Edgar Alfred 


Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

26042. Improvements in electric 
Carolan, 83, Cannon-street, London. 
Company, United States. ) 

26043. Improvements in olectrical synchronising devices, 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

96045. Improvements in electric rock drills. Edgar Alfred 
Carolan, 85. Cannon-street, London. (The General Electric 
Company, United States.) 

26047. Improvements in electric transformers. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States. ) 

26048. Improvements in eleotric transformers. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

26049. Improvements in devices for smoothing olectric trans- 
former coils. Edgar Alfred Carolan, 85, Cannon-street, 
London. (The General Electric Company, United States. ) 

26050. Improvements in magnetic clutches. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

26051. Improvements in trolley poles for electric railways. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

26071. Improvements in the manufacture of aro lamp 
electrodes. Robert Hopfelt, 53, Chancery-lane, London. 
(Complete specification. ) 

$0072. Improvements in and relating to tremblers for 
induction coils. Thomas Emmerson, 60, Queen Victeria- 
street, London. 

26082. Improvements in wireless signalling sys 
D. Ehret, 45, Southampton-buildings, 
London. 

96090. Improvoments in the treatment of metallic sulphides 
in the electric furnace. Ramon Chavarria Contardo, 
55, Chancery-lane, London. 


motors. Edgar Alfred 
(The General Electric 


tems. Cornelius 
Chancery-lane, 
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26062. Improvements in ог in connection with ourrent 
collectors for electric cars and other electrically- 
driven vehicles. Walter Henry Alabaster, 6, Lord-street, 


Liv егроо]. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 18. 


1901. 
23923. Magnetic oro separators. Salwén. 
24012. Compound insulating material for electrical purposes. 
James. (Mica Insulator Company.) 
24457. Method of and means for suspending overhead electrie 
conductors. British Thomson-Houston Company, Limited. 
(Union Electricitits-Gesellschaft.) 
Incandescent electric lamps. Soc. Italiana di Elet- 
trieità Giá Cruto. (Date applied for under International 
Convention, Sept. 13, 1901.) 
Electric incandescent lamps. Soc. Italiana di Elet- 
trioitä Gin Cruto. (Date applied for under International 
Convention, Sept. 13, 1901.) 
24987. Lubricitioa of fluid pressure motors or compressors 
and their combination with dynamos or electromotors. 
Boult. (Christensen. ) 

25208. Electric welding apparatus. Bosshard. 

25221. Compounding altornate-current generators and motors. . 
Hevland. 

25387. Eleotric railways on а sectional conductor or like 
system. British Thomson- Houston Company, Limited. 
(Farnsworth ) 

Machinery or apparatus for perforating telegraphic 
tape for use in the automatic transmission of tele- 
graphic messages. Croed. 

Systems of electrical distribution. Peck. (Date applied 
for under International Convention, May 18, 1901.) 

Insulated electric conductors. British Thomson-Houston 
Company, Limited. (Emmet and Clark.) 


24616. 


24621. 


25753. 


26344. 


26693. Electric circuit breakers. British Thomson-Houston 
Company, Limited. (Read.) 
1902. 


667. Surface-contact electric traction ms working 
with magnetically-operated switches. Dolter Electric 
Traction, Limited. (Dolter.) 

Railway sleepers, brake blocks, driving pulleys, rollers, 
insulators for electric wires, and other similar articles. 
Board and Freeman. 

809. Lifeguards for electric cars add other self-propelled 
vehicles. Royle. 

Electrio fuses. Callender’s Cable and Construction Com- 
pany, Limited, and Hastings. 

2019. pe cd sooket for electric wiring. Waldron and 

ite 

2377. Electric heating fabrics.  Herrgott. 

2587. Electrodes for arc lamps. Abel. 

Actiengesellschaft. ) 


737. 


1343. 


(Siemens und Halske, 


4254. Electric cells or batteries. Lake. (Soc. Апол. ‘ Le 
Carbone.") 
7718. Electric punkah motors. Zellweger. 
15953. Controllers for electric motors. Read. (Date applied for 


under International Convention, July 26, 1901.) 
Systems for electric railways employing a surfaoe rail, 
Thompson. (Watson.) 
18148. Electrical fire-alarm apparatus. Robertson. 
20923. Means for adjusting the height of suspended eleetrie 
lamps. Huber. 
21888, Systems of electrical distribution. Lamme. (Date 
applied for under International Convention, Oct. 14, 1901.) 


17073. 


COMPANIES' STOCK AND SHARE LIST. 


Am 
i xr. Last price. 


Commereial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron меу Meter, c. Cum. Pref. Shares, 1-125,000 1 .. 


09525069? %% „%%% 1 % 


British Insulated and Heleby Cables, Ord, 170,000 ...... 5 p 


Name. 


2 2 6 „ „„ „ „„ „% „% „%% %%% „ „6 46% 


—— 5 per cent. Mortgage Debentures ................ 100 .. 105-106 
British Westinghouse Elec. and Manuf..6 рег cent. Pref... 5 .. oot 
———- 4 per cent. Mortgage Debenture Stock .......... oe . . 101-1 
Brush Electrical Engineering, rotary: Nos. 1-105,731.. 2 1-14 

—— Non. Cum., 6 per cent. Pref. .................... 2 LH. 
hi per cent. lst Debenture Stock... 100 .. 100-1 
т cent. 2nd Debenture Stock 100 .. 93-98 
Callender able, Debentures ............................ 5 © пә 
5 рег cent, Pref. ................................ 5 54-6 
Crompton and Co enne 3. E 
5 cent. Debentures es 100 .. 101-106 pe 
Edison and Swan United, one Shares, 1-99,261 .......... 5. i 
‹© А” Shares, 01-017,139 ........ 5 1 
5 per cent. Debentures .......................... 100 . 
——— per cent. Deb. Stock, Red. .................... 100 74. 


D 
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Name. 


ocu Last price. 


Name. E ЫШ Last price. 
£ £ Electric Railways.— 2 2 
stric Construction, Limited, Nos. 1 to 112,100.......... 2 x 14-1; x 
T . 2 22 Central London, Ordinary............ wanes aioe ‚.... 100 . 105-108 
4 per cent. Perp. 1900). 5 Deb. ................ 100 .. -102 4 per cent. Pref. . defert ed ‚( H q7˙—³2—! *** 10 oe мо не 
га] Rleotric Compan ), 9 per cent. Cum. Pref... 10 .. 10-1 » „ ЧӨПТӨН . . 2 8 eee ee 

Genera. T pac oul lut sort, Deb. Stock. у ууу 100 . 961 4 p.c. Deb. Btook (Prov. Script Certa., fully paid).. 100 .. 116-19 
W. T. Henley's Telegraph Works, Ordinary .............. . 163-174 City and South London, Consolidated Ordinary .......... 100 .. 75-76 
i per cent. Preteren eee 8 .. : 4 per cent. Debenture Stock .............. oe 100 .. 115118 
рег cent. Debeutures ............. 35 100 10115 5 per cent. Pref. Stock 111... 100 .. 128-131 

India Rubber, Gutta korone, and Telegraph Works ...... 10 .. 204-21 T Т » 8000 ees... 100 .. 1 
4 per cent. Ребеп(лмев.......................... 100 .. 1001 —— » g DR Pm 100 125-127 
Parker, Thos., Limited, Ordinary n ЕКЕ 10 . 14415 Liverpool ey pn cent. Pref. ................... .— . 1313 
Telegraph Cons rue n in Maintenance ................ 12 .. 57-40 содан ү 220000 a Dobertura Rod iio 7 — e 105-104 

— nos hoan e е © m ее a * 

5 per cont- Bo 190 102-105 Waterloo and City, Ordinary VJ -96 
Electric Lighting and Supply.— Electric Tramways.— 

ackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. M Anglo-Argentine, 1-260,007 ............ ................. 5 .. 41-43 
B per ceut. Deb. Stk. Certs., Red. and cone . . 100 .. 110-115 de ent 6 per cent. Debenture Stock, 1888.... 100 .. 120132 
Bournemouth and podle, Ordinary ...................... 10 .. 124-15 Blac land Fleetwood Tfamroad...................... 10 .. 124-134 

44 per cent. Gum. Prei. 10 .. 10-11 Brisbahe Tramway Invest., Lim., Ord., 1-75,000 .......... 8 1-53 
Debentufe Stock, Red. .......................... 100 .. 103-106 5 per cent. Cum. Pref., Nos. 1.75, 000 85s А? 
Brompton and Kensington, Ordinary ................. .. 5 .. 10 -1 4 рег севе. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 105-106 
7 per cent. Preference. .. коеда 5 1 h British Columbia Electric Railway Co., Ord., Nos. 1-20, 10 .. 7-74 
Calcutta Electric Juppiy Corp, Ordinary, Nos. 1-20,000. . 5 7-8 Non.Cum. 5 per cent. Pref., Nos. 25,001 .. 10 .. er 
os. 20. 001-50, / . . rie 5 7.8 per cent. 1st Mt. Debs., Nos. 1-5, 280, of £40 each 40 .. 101-103 p.c 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 144 British Electric Traction, Ord., 1-300,000 & 60,001-90,000.. 10 .. 12-124 

ees M s 5 £100rd. .... 6 103 6 per cent. Cm. Pt., 30,001-60,000 ................ 10 .. 12-124 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 105-108 xd 5 per aent. Perpetual Debenture Stock .......... 100 .. 126 
Charing Cross and Згапа...........................‚..., 5 9-94 Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5. 13-18 

Nos. 50,001-70,000 .............................. 5 8-9 “ А” 6 per cent. Cm. Pf., 1-40,000 .............. 92. 43-54 
4) per cent. Cum. Prei 5 51-53 * B" 6 рег cent. Cm. Pf., 1-27,500 .............. 5 e 45 
«City Undertaking,” 44 p.c. Cum. Pret., 1-40, 000 5 43 5 per cent. Deb. Stock, Red. .................... 100 .. 10-1 
———— per cent. Debenture Stock, Red. (Prov. Certs.).. 100 105-1 Prov. Cert., all paid ............................ 100 .. 9101 
Chelsea Electricity Supply .............................. 5 54-6 Cape Electric Pramways, Nos. 1-400,000 .................. * 2 
44 per cent. Debenture ss 100 109-112 City of Birmingham Tramways, 5 per cent. Cum. Préf..... 10 .. 43-51 
City of London, Gill 10 10-11 4 per cent. 1st Mortgage Deb., 1-5,000 (1917) .... 100 100-103 
6 per cent. Cumulative Pref. ............,....... 10 15-14 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
5 per cent. DebentureStock .............. NAR 100 124-129 Mortgage Debenture Stock, Rea. 100 .. 100-102 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 100 103-106 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 13-14 
County of London and Brush Provincial, Ordinary........ 10 34-95 9 per cent. Cum. Pref. .......................... 10 .. 11-12 
6 per cent. Cum. Pref. .......................... 10 115-1 Debentures .................................... 100 .. 
per cent. Debentures Prov. Certs. All pd. Rd. 100 109-11 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 12-15 
Edmundsons' Electricity Corporation, Ordinary,1-17,400.. 5 6-65 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 144-154 
6 рег cent. Cum. Pre 5 6-64 per cent. Mort. Debs., 1-3,000, Red. „......... 100 98 
44 per cent. First Mort. Deb. .................... 100 107-110 Impertal Tramwayfs, Ordinarr̃ gg all m 
Electric Lt.& Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf.,1-20,000 5 3M 6 per cent. Cum. Pref. .......................... all 104 

— —— per cent. Debenture Stock, Red.. 100 . 102 44 per cent. Deb. Stock ........................ 100 112-11 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 5 6-6 Isle of Thanet Electric 9 and Lighting, 5 per cent. 

——— 44 per cent. First Deb Stock, Red. .............. 100 102-1 Cum. Pref., Nos. 30,001-60,000 ........................ 44-43 
Hove Electric Lighting, Limited, Ord., 1-11,000 .......... 4 4 per cent. Debenture Stock .................... 100 .. -98 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 5 10-1 Kidderminster and District Lighting and Traction, Pref... 5 . 54-4 

— — per cent. Debenture Stock, Red. .............. 100 101-104 London United Trys. (1901),5 per cent. Cum. Pref. | Within {10 .. 114-12 
Kensington and Knightsbridge and Notting Hill. ... . . . . 100 104-107 i М ўе , 1-82,500110 .. 11-12 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 4 per cent. lst Mt. Db. Stock, Red. “ОККО VE DUE 00 . 105-107 
London Electric, Ordinar n ⁊ . 13-24 = " Prov. Crta................. 100 .. 105-107 

— — 6 per cent. РгеЇ................................. 5. us 5-54 New General Traction, Ordinary ........................ 8 2-5 

4 per cent. 1st Mortgage Debenture Stock, Red... 100 96-99 6 per cent, Cum. CCC 10 3-4 
Metropolitan, Огашагу.................................. 10 .. 154-16 5 per cent, Mortgage Debentures, 1-1,715 (Régd.) 100 95-98 

———4\у per cent. First Mortgage DebentureStock .... 100 . 109-11 Oldham, Aston, and Hyde Tramway, Ordinary............ 10 104-104 

j per cent. Mortgage Debenture, Red. .......... 100 -102 5 per cent. Cum. Pref. .......... . 10. npa 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 9-94 Perth Elec. Tramways ив рег cent. 1 Mort. Deb. Stk. 100 .. 101-1 

, sU Oss Uh 4 64 Potteries Electric Traction, Ord ry 26,667-40,000 ...... 10 .. 1911 
Notting Hill Electric Lighting . . оса 10 . M 5 per cent, Cum. Pref., 1-20,500°................ 0 .. 1 

__—— 4per cent. First Mort. Debs., Nos. 1-500 (Reg.) . 100 .. 101-104 44 per cent. Debenture Stock...................- 1 106-109 
Orford Electric, Ordinary, 1-96 and 407-10,510 ............ 5 5-6 3outh Lancashire Electric Traction and Power Company— 

4 per cent. Debenture Stock .................... 10 .. 99-102 ,000 Ordinary .............................. 1 1 
River Plate Electric Light and Traction, Deb... 100 .. 70-75 — — £51,152 6 per cent. Preference .................. 18а. .. 14/16-15/16 
Royal Electrical Company of Montreal, 44 per cent. First — — £50,000 n CC 12 1 

Shares Mor e SERA din Don "iiio e 20 EC — — £500,000 44 per cent. Debenture Stock .......... 90 p.c... WMpe. 
Markets Rlectric Supply, $$ ; 1- 2 2 

o 100 90 Telephones.— 
South London, Ordinary. 4 . 5 5-5 National Telephone, Preferred .......... ............... 100 . 92-94 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 14-1 Deferred Stock ................................ 100 .. 62-64 

un] per cent. f Атак Uere ere КЗ 5 8E 6 рег cent. Cum. First Pref. .................... 10 .. 124-134 

zi per cent. Deb. „ „ 100 101 ——— 6 per cent. Cum. Second Pref. .................. 10 .. 114124 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ B5 ux 34-44 —— per cent. Non. Cum. Third Pref. .............. 6 .. H 

_—— 5 per cent. Cumulative Preference, 50,001-80,000 3 .. % 54 per cent. Deb. Stock, Red. .................... 100 .. 
Westminster, Ordinary ............ 3...8... 6 .. ил 4 per cent. Deb, Stock, Red. ............ — 100 . 101-105 

——— 5 per cent. Cum. Pref., 110,101-138,241 .. .. ...... 9. 6-64 | 'wiantal Telaghone and Rleatric Ocmbpany = sea k ces 1 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| i I | Miles of 
Traffic Returns for ncrease or single track Accounts for past year. Cost 
Line week cenceer Open | per 
1902. | 1901. week Current | 1901. 1900. | Е ; Total | Passengers , Car miles Pu od Vile f mile 
t ! e eek. . Д і | Е о е, 
| Ending | | year. | | nding receipts carried. | run. > nger| mile. | track. 
= £ | £ £ £ | £ р | d. d. £ d. 
Aberdeen Corporation.......... | Nov.23 839 508 + ell + 6,6050 | 194 171 May31| 37,931 9,099,715 794,641 088 1302 1970 | 6-14 
Birmingham Tramways ......... » 29 4,803 4,129 + 676 +17,083 64 — — 2.1 = | ze = a B Sia 
Birkenhead Corporation ........ — — — wm == 254 — Mar. 51. 51,595 6,456,361 ` — 1117 — 1,342 = 
Blackburn Corporation ........ „ 23 508 617 + Sl +3869; 22 — — 205,054 is 738,55 — |1186; 1085 | — 
Blackpool Corporation.......... „ 27 219 234 + 43 + 324 164 — | Mar. 51, 41,818 5,809,190 | 758,565 |173 |132 | 2,558 ps 
Blackpool-Fleetwood Tramways ,, 29 1€8 17 + 17 — 185 163 — Dec. 51 31,391 | 1,902,692 569, 395 1320 1,900 ' 725 
Bolton Corporation ............ „ © 1,527, 1,321 + + 4.357 32 - | 77,274 , 15,828,933 · 1,705,580 (117 1085 2,420 — 
Bradford Corporation .......... Oct.26 3,208 — 1,000 +2118 482957 61 — Mar. 31 70,213 ` — ‚ 1,530,531 — 1100 1,150 757 
Bristol Tramways Company .. . Nov.28 4,125 | 5,680 + 443 ru 914 49 Dec. 2 9575 3 910595 | 5,462,039 | 1:87 | 9:25 | 4, | 6:31 
e Tramways Company) ES | атон PN m aF EUR „ 1 , | „010. | 25,044, , 1:03 6:46 — 
Central London Railway. ....... 29 7,092 | 6,862 230 4115714 12 12 „ 51 338.085 ' 41,188,383 | 1,243,720a 188 64/29! 27,925 33 88 
City and South London Railway  ., 50 3677 | 5242 + 415 421099 . 124 95 „ 51 62.60 la. 7.008,84 20 1,234,730 2-15 — 5.010 — 
Cork E. Т. and L. Company .... , 27 405 365 + 41 + 5956 15 15 — 25,921, 5,714,325 855,332 100 | 671 | 150 | — 
Darwen ийек... „„ „ mp с, sae Pho OM Men SL ато 209985, 27891 (119 | 1188) 1,398 |1296 
Corporation ............ i 23 168 1 — + 4 — | » 31, 11864 | 2,905,823 ' 270,533 0-979 1053 630 | 
Dublin A cán шо Railway „, 2 а 580 з 2 i 816 + 881 Ы 62 Dec. 51 5,558 362,484 | 101,464 358 | li 20 | і 275 
ric cars n” " 2, о 5 1 | ! | 
Dublin 8. District, Electric .... , 28 1 50 535 - us } +282 | Е 46 | „„ 531246,255 | 45,813,734 | 6,670,000 |12 | 889) 5,350 | 571 
City Tramways ........ „ 26 50 25 + С 02 — i| Мау 15 26,058 6, 388,412 446,350 0-98 | 140 NT 
рше i . 29 12.575 107% 41,581 — 8,002 104 95 „ 31 582,140, 155,243,378 11.985.099 090 l^ 5.897 751 
. Halifax Corporation Oct. 22 1,139. 1008 + ll + 2.225 271 ш Маг. 31) 54,969 18,173,924 | 1,065,764 | 100 |124 | 1950 | 32) 
Hudderafield Corporation Nov. 0 82 t63 +19 — 18 48 Sept. 30 29,0614, 4,649,815 | 625051 15 |1114' 800 1129 
Hull Corporation, E. 3. „ @ 1.5% 1.570 + 129 + 2,00. 19 9 „ 30 72.51% 17,264,015 | 1,647,026 100 10.54 3,810 | 4-72 
Liverpool Corporation „ 22 пиз BE + 225 45,74 95 78 |  Dec.31 87,707 21,065,999 2.218,60 111 | 9-49 | 5,004 | 507 
Liverpool Overhead Railway... . :) 1345 i33% + 9 - 658 19) 154| June30 69,52 | 8,426,976 | "7870100 197 |2107a 4450 15 94a 
Nera совр - is ue c 3 x = — — d — ES {^^ тазы Жылы . 
Portamo orporation.......- t — = p ux = ж се 10 17 pie заре = = 
Sheffield Corporation "TIPP m ~) 3,672 a = = Н 46} — | Mar. 25 191,837 | t ).l (0,0 51 3.791 8 үт, 0:93 12:01 4 140 782s 
pton Corporation NOE „ ® 9 0 | 621 + 147 — | п z^ $5 51! 28,973 ' 4,761,149 696,159 1°45 9:95 2:610 ix 
Sunderfand Corporation ......... „ 30 980 942 + 58. — | 19 17 „ Ol 57,307 13, 569,8 1,170,207 |101 1175] 3,380 6:31 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term | 


i of unexpired lease. 
А Half.yearsfügures с Include rail and tram. d Total receipta. е Electric traction only. / Including one section of horse action. 
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EXPERIMENTS ON SYNCHRONOUS CONVERTERS." 
BY W. M. THORNTON, D. sc., MEMBER. 


$1. The growth of large schemes for the electrical transmission 
of energy by high-tension alternating currents is probably the most 


PERCENT AGECOMPARITIVE OUTPUT fog SAME HEATING 0688s 


FIG. 1. 


remarkable feature in modern industrial development. The success 
of these schemes depends mainly on unfailing regularity of supply, 
and this again on the stability of the electromagnetic system of gene- 
tors, line, and motors under all loads. "Those responsible for these 


— 


distribution which is not sinusoidal. 


the conditions necessary for а complete study of their behaviour. I 
had the pleasure of making some observations of wave-forms on the 
synchronous motor system of the Wallsend scheme, and these suggested 
that a more detailed research into the working of the two synchronous 
converters in the college laboratory might sdd to our knowledge of the 
complex reactions within the armature of this and allied classes of 
machinery. The research is entirely experimental. There are so 
many variables that it is useless to riui to construct a theory 
including all of them. Steinmetz and S. P. Thompson have given 
analyses of the ideal case in which the magnetism is distributed 
sinusoidally around the circumference of the armature. But though, 
as will be seen, the generated voltage wave-form at no load closel 

approximates to a sine curve, this can only be obtained by a magnetic 
Kapp has considered the varia- 
tion of output with relative breadth o pole, showing that within 
practical limits the output is less for the same armature heating 
when the poles are broader. In Table I., I quote his figures for two 
cases, and have calculated corresponding values for the machines used 
in these experiments, which are not specially-designed converters. 
The figures are percentages referred to the same machine working 
as a direct-current generator for equal armature heating in each case, 
In the last two columns are the values which might be expected 
from the two machines used calculated in the same way as Kapp’s. 


TABLE I. 
| Phase dis- | Sine dis- -Pole breadth + pole pitch.-—. 
Type. ; placement. | tribution С „ g 61 | ' 

| cos G 1| 85 88 | 95 | 856, 857 
Single. [108 Z, .| 8 | 88 | 705 | 758 

phase —8 |} "ot cal. 75 | go | 623) 67 

converter рК culated. i ; 
| — 7 65 | 70 54:1 | 57:2 

Three- eos ф = 1 134 158 | 144 | 160 | 160 

phase ='9 ) not cal. | 128 | 137 | 149 146 

converter , ='8 culated. | 117 | 126 132 132 


| 


The alternating current, i, which heats the armature to the same 


degree as the direct, 7, is = ^" й, the values of q being given in 
1 
Table VII., and froni this relation the latter part of Table I. was 
obtained. The results are not total efficiencies. The watts lost in 
the field, friction, windage, and eddy currents are all omitted, but 
the results are instructive, as showing the variations in the principal 
source of loss of efficiency. The comparative values of Table I. are 
plotted in Fig. 1. Most of the curves show that the relation between 
power factor and efliciency is not lineur, the curvature boing generally 
upwards. The Scott and Mountain single-phase curve is, however, 
the reverse of this, and in both single and three phase sets the 
armature heating is approximately in inverse proportion to the power 
factor. The meaning of the curves drooping towards the low power 
factor end is in these cases the loss of efficiency due to change of 
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Fic. 2--А, Ammeters; V, Voltmeters; W, Wattmeter; S H W, Shunt Winding; S W, Series Winding ; R R, Regulating 
Resistance; F R R, Field Regulating Switches: RG. Recording Galvanometer: L R, Liquid Resistance; 5 L R, 
Standard Low Resistance; C 5, Current Strip; V S, Volt Strip; S M, Synchronous Motor A L, Arc Lamps. 


schemes make very cautious experiments, the vost of misadventure is 
too great, and the machines themselves ar: rarely available under all 


Paper read befœe the Newcastle Local Section of the Institution of 
Electrical Engineers, Dec. 1, 1902. 


distribution of the current in the armature, and has nothing to do 
with the effect of the eddy currents in the poles. 

§ 2. The object of the experiments was to find how tho efficiency of 
the plant varied with load for all condition of excitation, to find апу 
discrepancies between the theoretical and observed losses, and to locate 
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the causes which would give rise to them. At the same time, it was 
thought that records of the San por of wave shape might throw some 
light on the nature and magnitude of the armature reactions. The 
greatest diffeulty in synchronous converter working being periodic 
fluctuations started from irregular turning moments in the prime 
mover, the first machine was driven throughout from a set of storage 
eclls. Fifty-two of these were used to drive a 9-kw. bipolar machine 
(Scott and Mountain), the armature of this being ring-wound and 
provided with slip-rings, so that single, two, or three phase current 
could be taken and supplied to a 5-kw. machine (Holmes), also bipolar 


vo 


120 
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and ring-wound in the same way. From the second converter direct 
current was led through ап adjustable liquid resistance. The field of 
each machine was separately excited from the same cells. А direct- 
reading Siemens and Halske wattmeter was inserted in the line in 
series with а standard low resistance, from the terminals of which 
connections were made to one strip of a donble oscillograph. 
The other strip was placed in series with a non-inductive resistance 
across the line terminals. The resistance and capacity of the cables 
connecting the machines were always negligible. The general arrange- 


Fic. 4. 


ment of the connections is shown in Fig. 2. There is, it will be seen, 
a double conversion of current, and one point of interest brought out 
hy the experiment was that the heating losses of the system could, by 
varying the excitations, be moved from one machine to the other. 
The two machines were run up together from rest coupled by the 
cables alone, and the load gradually thrown on. Throwing it on 
suddenly started violent phase swinging in the second converter, 


which measured in one case SOdex. difference between the limits of 
the current wave positions, as shown by Curve 23a, Plate II. 
The highest frequency possibie was 23 alternations a second. 


The first set of experiments was made to find the relation hetween 
total plant efficiency and power factor. The observations are given in 
the following tables, and the maynetisation curves of the machines 


in Fig. 3. From the latter an estimate of the saturation of the 
magnetic circuit may be formed. The reluctance of the Scott and 
Mountain at full excitation is ‘00455, and of the Holmes 00527, and 
the lengths of the air-gaps are /:/5ci. and 1:0Gcm, respectively. 


TABLE II. (Fio. 4). 


Field of first converter varied. Motor field constant. Loss in motor 
field, 550 watts. Motor output kept constant as nearly as possible. 


First converter input. | .-——- Motor input. ——— Motor out.| ЕВ. 


put. {ciency 
Volts| A. [E C. Speed F. C. V. | А. | W. |Созф| V. | A. | % 
70 | 28:5) 1:551,000 | 3:7 | 45:5/32:5 1,125 85 | 72 | 8:2 | 946 
71 | 27:5 1:621,000| 277 | 46'530 1,250 -90 | 72°4| 8-3 | 25:8 
72 | 26:5; 1"70| 990 3-7 | 4028-2 1,225, -95 | 72:4| 8:3 | 25:8 
74 | 25 | 1:85 980 | 3°7 , 48-0253 1,174, -97 | 72-4 82 | 26:0 
75 24 | 1:98) 950 377 482241 1,165 995 72 | 8:1 | 2671 
75-2 256 2-10) 920 3.7 | 48:524-0 154 97 | 70:6 8:2 | 26-1 
74.5 24 | 2-12) 900 | 3°7 47.8 25˙25(1, 150 -95 | 70 | 80 | 25-6 
76 | 23 | 2°34 920 57. 4812579 1100 89 | 69 | 8-0 | 94/7 
76 | 22-5 2°55, 980 57 48029:5 1,074 75 | 67 78 23:5 


It will be seen that the maximum efficiency is reached a little before 
the minimum current, | 


в 
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TaAnLE III. (Fig. 5). 


Field of first converter constant. Motor field varied. Loss in first 
converter field, 116 watts. With the same input as in Table I., 
the output and efficiency are less. 


. ‘Motor out.| Effi- 


First converter input. — Motor input. 

| | put. ciency 
Volte| A. F. C. Speed F. С. V. A. W. О Vol А.| % 
75 | col’) 2 | 980! 3-7 | 48-2) 25°81,210: 97 72 | 74 | 22-6 
74 | 258 2 , 990 3:29, 48:5! 24:51,180 99 71:6| 7-4 | 23:2 
741| 254 2 1,100 258 48:5, 24 1,150. -99 70-6 7:5 | 23-6 
74:2 25/2 2 1,010 27 48 1255112910 69771 | 22-9 
75 |25 2 1,050 2:5 | 48 | 23°7/1,104, 97 682 TO | 255 
751| 24-4 2 1040 2:5 | 478, 24:51,079 92 67 |70 | 22:5 
75:1 24-4 2 1,060 2-17 47-2 25:51,069| -89 | 65:8| 6:9 | 21-9 
75°3| 24:2. 2 1,070 205 47 27 1,060 "85, 64 | 67 | 21:0 
75:8, 241 2 1,080 1:95 46:9 27.8 1,044 -806 63 | 6°6 | 20-5 
75:8 241 2 1,090 1:83 46:2 29 1,024 77 | 62 | 633 192 
75/8, 241; 2 1,090 175 46 501 1,024 74 | 60*8| 6-1 | 18-4 
758 242 2 1,100 1567 455 5111.019 72 | 598 60 | 17:8 


| 
| 


TabLe IV. (Fig. 6). 


Field of first converter constant. Motor field varied. Current from 
motor kept constant. 


First converter input. — ——-Motor ind ut. Motor out- Effi- 
| | | put. ciency 
V. А. F.C. Speed F.C. V. 2. | W. Cos V. | A. | X 
71.4 276 2 940 56 462 28 1,255 % 69 91|26:4 
та 21 2 : 950 32 46 27 |L234 98 69 | 91,274 
75 26 2 990 266 468 2561,189 995 672 91 280 
73°2 258 2 11,000 2:28 46 2521,10 97 | 647| 91 | 27-6 
74 258 2 1,030 20.452 2791.139:903 61:5 91 26-4 
74 256 2 1,040 18 44-8 30˙0 1.109.824 59: 912538 
74 259 2 1,060 1% 57 91 249 


'65 45:8 к ы 715 


The conclusion to be drawn from the above figures is that, as one 
would expect, the efficiency js greatest when the power factor is unity, 
whichever field ts varied, and itis of interest to note the close rela. 
tion between power factor and efficiency over a wide range of excita- 
tion while the output is jnaintaincd constant. Plotting the square 
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of the continuous armature current against efficieney (Fig. 7), it 
is found that, except at low magnetisations, the loss of efficiency 
is proportional to the cepper losses. At low excitations, the losses 
due to'the large idle-current component are evident. This is very 
marked in the three-phase tests, where the change from under to 
over excitation of the motor reduces the armature losses from 750 


ARMATURE CURRENT 


Power FACTOR 


Fic, 6. 


to 250 watts at light loads. In order to seo whether the higher 
efficiency was maintained at all loads when the excitation was 
adjusted forthe minimum armature current found above, three more 
sets of readings were taken, shown in Fig. 8. The second converter 
fields were kept constant in each test while the load was varied. 
The improvement in efficiency obtained at light loads is seen to he 
maintained at the higher. 


Fie. 7, 


§ 5. The next experiment was a variation of the last, the machines 
being run under all tonditions of excitation, and readings being taken 
of all the variables, including the wave-forms of the line current and 
vol The results with the calculated efficiencies are in Tables V. 
and VI., and Figs. 9 and 10 are plotted from these.* The remarkable 
feature of the single-phase curves is their sudden droop at loads which 
compared with the ordinary continuous-current output are small. 
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The reason for this appears more clearly when the machines are 
worked from the main generator, which being driven by a single- 
acting engine has an irregular turning moment. It was almost 
impossible to reach high loads without the second converter coming 
out of step, and the only way to get them was to over-excite the 
second machine and so reduce the eddy-current losses and magnetic 
fluctuations and gradually reduce the excitation as the load was 
increased ; even then the machine soon worked up a phase swing and 


A The number « of the curves refers to Plate II. 


cases in excess of those in the first. 


came out of step. Fortunately, both armatures have considerable 
inductance, about 002 henry, between the slip-rings, single-phase, 
and there were no ill effects beyond the racing of the first machine. 
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This was the first intimation, as á rule, that the second had broken 
Step, and it was always necessary to keep someone by the main 
switch of the first machine to break the current before the armature 
had accelerated to destruction., The advantage of normal excita- 
tion is most marked at the higher loads in both Figa. 9 and 10. 


TABLE V. (Fic. 9). 


Single-Phase Converters. Variation of Load with excitation constant. 
Field Currents: First Machine, 2 Amperes ; Second, 1:93. 
(Second, Under-excited.) : 


| | 
irstconverter Second converter Second con- 


8 g F Armature 
8 3 input. | input. verter output. efficiencies . 
z Ve | Ac | W | Va; Au W Cose Ve | Ac | W Ist c 2nd e| Ttl 


——— — — — — — —— M — À о 


53 154 710 62 507 287 
52 22.7 1180687 59:8 38 5 
55 52.2 1780 69.5 67.5 44 


7 75 31 2250 46-4 4421400 68 
72˙ 40 2890 46-4. 51 197 83 
8 75.5 505 4150 43·6 63 2640 -96 


71 | 62 4400 40 74 2948 89 50 39 1950 67 66 422 

9 80 71 5680 45 84-53768 99 56 44 2494 65˙5 65.7 420 

10 69-2) 40 2768 42 48.2 184 92 84 22:5 1215674: 65 410 

1 77 | 81 640 42 3834416 52| 50 2600652 66 405 
| | | 


Field Currents: First Machine, 2 Amperes ; Second, 2°72. 
(Second, Normal.) 


| | / | Eu d 
12 75 36 2630 4% 40 1840 1:0 68 18˙75 1275 70 69-5 4377 
74 49 3620, 46 57 2620 1:0 67 28˙75 1925 71:2 75˙5⁵ 49 
15 80°5, 61 4900 496% 70 |5464 1˙0 72 35°5 2550 70.7 78˙6 | 49 
14 АА 100 = 56 120 ү 1°0 | 52 46:5 zs 60 s 38 
| 


Field Currents: First Machine, 2 Amperes ; Second, 5:29. 
(Second, Over-excited.) 


a — 
15 | 71 | 40 2840 46 44 2000 1:0 687187751275 70:2 65715 39:5 

75 | 49 3660: 47 56 2636, 1:0 /70:525"7 1820717 69 45 
16 | 78 72 5616 46:5! 84 3856 99 70 36:5 2560:68:5 66:5 42:5 


17 | 75 | 80 6000 ae 95 4008 88 65 3875 2509 68 61°3 395 
| | 


! 


Field Currents: First Machine, 1:6 Amperes ; Second, 2°7. 
(First, Under-excited. ) 


| 
| 


| | | ! 
1500 -7656:1157 | 885 67 59 


| 
56 | 40 2240 44 | 45 
1500 94 50-5 17˙1 nón pas 51:6 
| j | | 


53-0 
18 | 50 44 2200 32 50 0 


| 


Field Currents: First Machine, 3'1 Amperes ; Second, 27. 
(First, Over- excited.) 


| | : | 
19 68,5 33 2260 42 | 47 1480 718 66:6 15 875655 50:7 52-5 
70 45.5.5460 46 | 57 2400. -92| 61 27:5 1675695 70 42:8 
20 71 57.5 4080 40-5 7C 2860 1-0 52.2 58.5 2010 70 68 44-5 
21 77 72 5540 45 88 8880 L0 55 50 2750 70 | 71 460 


The general differences between observed and calculated losses 
may be better seen from Figs. 11 to 17, drawn from Table VIII. 
In the single-phase tests the second converter losses were in most 
Fig. 14 shows а well-marked 
reversal, the losses at higher loads being less than calculated. 
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TOTAL 
EFFICIENCY 


Fic. 10, --Three-Phase Converters. | 


Танк VI. (Fic. 107. 
Three-Phase Converters. 

Field Currents: First Converter, 1:9 Amperes ; Second, 3°62. 
(Second, Over-excited. ) 


е 
4 


^ 


First converter Second converter Second con-] Armature 
input. input. verter output. | efficiencies %. 


p 
| ve Ac; W Va Аз W/ Co Ve Ae | W ste2nd c ТЇ. 


Ne. of 


| 


а се ча эз а. 


25 75 36 2700 44 23, 896 88 
79 | 44 547045:2 55 1176. “79 


- —-— 


21001418 89-554 


78 27 | 


24 | 85 54:54650 50 39 1648 85 84 34˙75 2920715 88:5 57:8 
25 |81°5 69 5620 46 53 2028 -85, 77 47:5 3660/72-2 90560 ·5 
71 58:5 4160 3 


72:b 90 p 
| | 


Field Currents: First Converter, 1:9 Amperes ; Second, 2:4. 
(Second, Slightly Under.) 


26 | 77 (82:516550 40·6 66 2500| 86 
| | | | | | 


; | 
27 75 37-52815143-2 27 1250 10 74 20 1480 88·0 60 50 
70 46 3220! 39 55:3 1580 1˙0 66 28 1850886 7| 67 555 
28 75.5 45.5 4050, 42 40 1720 1-0 71 35 0480851 72 58 
70 67 462037.5 52:51920) 98 62 47 29108177 757591 
29 78 81 0320) 65 65 2640 96 69 58:5 4030850 78 614 
| | id | 


Ficld Currents: First Converter, 1:9 Amperes ; Second, 1:95. 
(Second, Under-excited. ) 


— — ——— —Eꝶmä4—ä—ÿ1— e o — P  À— À—À —— 


| | | ! 
30 | 68: 39 2650137:5! 33 1300 1:0 63°521°3 135098 52 471 


51 65.5 52.5 5440/5675, 45 1600 96 58 54 197295 | 61:554 
69 .66:54580/56:154:5:2080; 1:0 | 61 47  2870,90"7, 69 60-0 
70 [57:6 


32 | 64 81 5175 35 | 67 2200 1:0 | 52 59:5 3090 85 
| | | | i 


| 


—— —— ———— — ———' À —— ——À——— 


$ 4. To illustrate the difference between theoretical and uctual losses 
Table VIII. was prepared. The heating was calculated by the formula 
Ро = уг Č, q having the following values, and г being the resistance 
per radian of armature circumference : 


TABLE VII. 


— . First converter. ——-Second converter-- — 


1:285 1-74 1:375 1°75 
cos $— 1| 1411 3:85 15:99 3085 
—'9 19:82 4-37 18:55 462 
='8, 2527 5:61 92 5:61 
-"| 33°52 e 50 р = 


The three-phase curves are more remarkable. In Fig. 15, which 
refers to over-excitation of the second machine, the differences 
ure much less in this than the first. Fig. 16 at nearly 
normal excitation shows a reversal, which is more одру marked in 
Fig. 17, where the second converter field is very weak. The inevitable 
conclusion from this last set is that the armature reaction harmonie is 
of sufficient strength to disturb the whole circuit, so that the magnetism 
is rapidly weakened апа strengthened in the solid magnet frame 
sufficiently to cause considerable loss of energy, and that « chany 
of cavcitution (o the one machins otro couse o ретро change in 
the losses of the other, unless by skilful design and the use of damping 
coils these fluctuations in the magnetic circuit are minimised. In com- 
paring these machines with motor-generators, it should he remembered 
that there are similar disturbances in synchronous motors. Beats can 
always be heard, and each of these means a loss of energy by eddy 


Single- phase. Three-phase. . Three-phase. 


Tare VIII. —Watts Lost in Armature. 


——— ———8Single- phase—————— |. Three-phase —————- 
First converter. | Second converter. First converter. Second converter. 


Cal. Obs. Cal. Obs. Cal. Obs, Cal. | Obs. 
915 | 360 225 | 690 167 908 72:55 | 299 
955 | 914 | . 435 706 | 452 1,018 125 242 

1,191 | 1,510! 650 760 | 590 1,334 238 376 

1,585 1,450 876 908 | 960 | 1,564 | 450 596 

2120 | 1,910 | 1,150 | 1,294 | 1,550 | 1,750 | 680 440 
145 348 649 

2,720 | 2,296 | 1,440 | 1,344 154 343 | 62:5 992 

232 | 580) 123 | 890 

551) 790 205 565 | 312| 610 190 960 

995 | 1,000 | 475 | 695 « 491! 780 34 | 930 

1,520! 1,536 725 | 914 740 1,040 555 | 1,250 
4,100 | 2.902 ' 1,260 | 1,468 

: | 165 50| 715 | 1,250 

655 820 200 725 300 240 189 | 1,328 
982 | 1,004 387 816 | 475) 420 345 | 1,290 

2,175 | 1,760; 800 | 1,290 | 716 775 | 554 | 1,310 

2.715 | 1,992 | 890 | 1,508 —— БА 

1,160] 740| 255 615 
Ser Gi di di Values of 27 í 

60 T 

1 о | 1059 T 25 First converter, 0284 (S. and M.). 

1,350 | 1,220 850 850 (Second converter, 0406 (Holmes). 

2,120 | 1660 | 1,440 | 1,130 


| | WATTS QUTPUT 
о apee 4000 SOC 


Fra 12. -Normal Excitation. 


currents in the iron of the magnetic circuit. In Fig. 18, I have drawn 
from ‘Tables V. and VI. the separate efficiencies of the machines for 
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three-phase working, in which again there is a remarkable effect. The 
efficiency of the first converter when the second is under-excited falls 
instead of rising with the load, as much as 12 per cent. with the 
weakest field, its own field being maintained constant, This again points 


ooo Rag 


Fia. 13.— Over Excited 


WATTS 
Lose 


/6o00 


ООО 


Fig. 16.— Slightly Under Excited. 


to an abnormal increase in eddy-current losses. It remains, then, to 
prove experimentally that these losses are caused by armature reaction, 
and to estimate their magnitude. 

& 5. I have worked out in a former paper a numerical example of 
the losses due to eddy currents in magnet cores. These can be caleus 


— 


lated when the dimensions and conductivity of the core and the 
ampere-turns producing the change are known. Thus if c be the 
radius of the core, / its length, и the permeability, p the ific 
resistance, f the frequency of alternation of magnetism, and (I T) the 
maximum value of the ampere-turns causing the change—this being 
sinusoidal—then to a first approximation, the watts lost per second* 


is =F (ne uf) (1T 10-7, 


To apply this to explain the difference between the observed and 
ealeulated losses it is first necessary to know the ampere-turns of 


00 


Fic. 17.— Under Excited 


EFFICIEN 


NORMAL EXCITATION THROUGHOUT. 


OVER &XC/FSO 
€ SLIGHTLY UNDER EXCITED 
3. UNDER EXC/TEQ 


Jooo 2000 4000 | бос 
WATTS 
Fig. 18, —Variation of Efficieucies—Three Phase. 
GENERATED VOLTAGE 
win 
EXPLORING 

C^. VOLT. E y AMPERES FIELD CUARENT 

SCOTT ano MOUNTAIN. 

M20 RPM, 


LME 


1250 RPM. 
FIELD CURRENTS 


EXPLORING 
СОМ VOLTAG 


FIG, 19, —Oscillations of Magnetic Fields, in Se tely Excited Continuous- 
Current ht. 


Motors Running 


armature reaction for any given condition of working. This was first 
done in these experiments by placing a hot-wire galvanometer across 
the otherwise unused series windings of the Holmes machine, these 
forming an exploring coil of 58 turns. About one volt was observed 
when running light, and рокер were taken showing the influence 
of phase swinging on t 

damping ooils. 


e magnetic circuit when unprovided with 
It oceurred to me later that this voltage is sufficient 


* Heaviside, ‘‘ Electrical Papers,” Vol. I., p. 353. 
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PLATEI 
ОЕ 5 NE 


UE. 4 NE 


NE 2 NE 


МА ААА AMA 


OSCILLATIONS SUPERPOSED on MAGNETIC FIELDS or CONVERTERS ву ARMATURE REACTION. 


N. E. I. UE. 
ХАС 
6 


to give good readings using the oscillograph as a dead-beat galvano- | whether the harmonics of armature reaction could be directly 
meter, and I ran the oseillograph motor at the вате time to see і observed. The results are shown in Plate I., the corresponding con. 
в 
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ditions being given in Table IX. These curves are records of the 


rapid magnetio changes occurring within the core when this is worked 
at various saturations and with different values of armature reaction. 
They are, in effect, the vol in the secondary coil of a transformer 


of which the magnetic frame ìs the core and the armature the primary. 
They are interesting, as showing, for the first time I believe, what 
kind of action really goes on within the magnotic circuits of these 
machines, and, I have reason to think, of all kinds of dynamo-electric 


а ——-oU» UEEUA 


machinery, for I have obtained similar curves (Fig. 19) from con 
tinuous-current motors separately excited, driven from cells, and 
running light. The most curious point, I think, about the curves is 
the absolute constanoy of form observed, except when a phase swing 
starts. All the ripples remain steady, and the curves can always 
be repeated. The same applies to the records of Plate 1. This 
method of examination seems to me to afford a most delicate test of 
whether the armature was perfectly symmetrical in the gap and should 


be useful in the study of flicker, or to indicate the magnitnde of the 
disturbances, mechanical or magnetic, caused by the armature running 
out of truth. The records of Plate I. are no doubt complicated by the 
presence of these oscillations, especially the more rapid movements in 
the three-phase curves. | 
А detailed analysis of the curves in Plate I. would be very laborious, 
but some general conclusions may be drawn. Taking the first con- 
verter single-phase set first (curves 16 to 20), it is seen that the light 


--—- adio. 


— M — — 


CHANGE or WAVE FORM AND PHASE wiru EXCITATION Aano LOAD ім SYNCHRONOUS CONVERTERS. 


load losses are practically the same for all excitations, and that over- 
excitation more than doubles them for the same load, for the ampli- 
tudes of the curves are much the same, and the strip resistance was 
16:1 ohms in 16, but only 6'1 in 20. The first three and 20 show a 
change of phaso of the harmonic of about 46deg. backward in 16 and 
18:20 forward in 17. Under-exciting the first machino causes the 
harmonic to lag with respect to the voltage more than in the other 
cases, This double frequency harmonic alternately weakens and 
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strengthens the flux in the gap, and this can be seen by 19, where 
it is in the first, half opposite to and in the second in phase with the 
voltage. The motor reaction curves (1 to 5) shows a remarkably con- 
stant type ; there is a quadruple harmonic present, and the phase of 
this is moved 180deg. of its own between 17 and 19. The reason for 
the existence of these still higher waves and the meaning of this shift 
of phage I have not had the time to examine more fully, but it is of 
interest to see that the same changes occur in the three-phase curves, 
and that, as before, the losses are greatest with an over-excited first 
converter. The second converter curves (1 to 5 and 6 to 10) show 
very little change of position with load. Тһе quadruple harmonie is 
again strongly in evidence, and moves 180deg. between 3 and 5, in 
which the conditions of excitation are reversed. 


TABLE IX. 


‘Ist sos odes байды: Téa ohnis in 


= Curve.! Field | Field Con. cur. strip circuit. | Revs, 
current. current, | output. | Light, Loaded. 

ра еа pe ne ey — — 

1 2 1:93 28 21:11 | 211 1, 150 

: Single- 2 2 2°72 32 211 | 211 1, 000 

phase 8s 2 5°29 54:5 6:1 | 2851 | 1,075 

(Holmes) 4 | 16 2°7 22 13:1 | 23°1 | 1,000 

5 5:1 2˙7 41:5 | 29:11 | 331 | 1,020 

6 | 19 3:62 54 51 4°1 | 1,000 

Three- 7 1:9 2:4 417 41 4-1 1, 020 

hase 8 | 1:9 1:95 30 41 6:11 | 1,000 

(Holmes) 9 1°6 2-7 20 2:1 2:1 | 1,000 

10 31 | 2˙7 29 11˙1 | 111 1, 000 

Three- 11 | 1:9 5:62 55 2'1 2'1 900 

hase | 12 1:9 | 2:4 39:5 2'1 8'1 11,050 

Scott 13 1:9 1:95 50 21 41 |1,000 

and | 14 r6 27 | 20 21 21 |1050 

Mountain | 16 51 | 27 20 2'1 | 21 |1,00 

Single- 16 2 1:9 24 41 | 161 | 1,066 

phase | 17 2 2˙7 20 4-1 | 141 |1,080 

(Scott 18 2 5:2 50 4-1 9:1 |1,060 

апа | 19 1:6 2˙7 non-p 61 6:11 | 1,060 

Mountain Ч 20 3 277 15/25 61 61 840 


To return to the determination of the ampere-turns of reaction. 
Let e be the voltage generated in the exploring coil, as found by a hot- 
wire galvanometer or from the curves, and let there be s turns on the 
coil. Theu, when f is the frequency of oscillation (which will not be 
that of the machine if there are harmonics), 

c=4 N f s[105, 
where N is the mean flux through the coil, ^ is root mean square, and 


N an ordinary ayerage. Hence the value of | 
2 ^ , 687 105 
47 77 


s is 58 on the Holmes machine, 55 on the Scott and Mountain, 
Fand e are observed; thus N is known. Now, N = Magnetomotive 


force/reluctance. Thus, writing 
ERIT 2 the ampere-turns ¢ / = b 
10 R 1:257 
The maximum value for sine waves is 1:57 this. Нерсе 


IT-125N К. 
For the Holmes Е = 005, as found from the magnetisation curve for 
2-7 amperes, so that 
(I T) = 2,420 e//; 


and when the speed is 1,000 revolutions per minute, 
(I T) = 146 per volt in the exploring coil. 

For this machine the mean length of solid iron core is 100cm., the 
radius 7°8cm. Taking the specific resistance as 10,000, and the 
permeability as 100, the watts lost per second at 1,000 revolutions per 
minute are 175 per /0) maximum ampere-turns. Thus we have 
finally, since the loss depends on the square of the reaction ampcre- 
turns, 266 watts per second per volt. Considering the double frequency 
harmonie, this loss is reduced from 266 to 65 watts per second. When 
there is little or no phase swinging, the voltage is from two to three 
at medium loads. The oscillograph calibration was 2'1cni. deflection 

r volt with 10:1 ohms in circuit, from which the amplitudes of 
Plate I. may be worked out in volts. Taking an equivalent sine 
maximum of 2:5 volts, with the doubie frequency harmonie of 
Curve 2, there are /0.2 iutts per second lost by eddy currents in the 
magnet core. It will be seen from Fig. 12 that this accounts for a good 
deal of the discrepancy between the observed and calculated loss in the 
Holmes machine, and I think that all the wide differences are due to 
the same cause. 

86. Epe«ct of Armature Reaction on H- Furm. -The relation 
between excitation and phase displacement has been shown in 
Figs. 4, 5, and 6. These were verified by direct observation in the 
oscillograph and the waves sketched. The voltage curve remains 
singularly constant in shape under all conditions, but the current 
wave, depending as it does on the phase relations of the two machines, 
is very sensitive to changes in the magnetic circuits. The chief cause 
of the variation of form is the harmonic of armature reaction, and the 

hase of this changes considerably with regard to the main wave. 

late II. contains a selection from the wave-forms sketched. Curves 1 


to 224 are for single-phase working, the rest for threo-phase. On all 
the curves but 22 and 224 the conditions of excitation are indicated 
by the letters O E, U E, or N E, signifying over, under, or normal 
excitation. In 14А the phase displacement from. lag to lead as the 
excitation is increased in the second converter is shown ; 22 gives the 
magnitude and nature of the wave changes during moderate phase 
swinging, and 224 is the single curve-in which the brushes have been 
moved from mid-position, Al, corresponding to a slight backward 
shift, and A, to the extreme backward 4 shift when the sparking was 
too heavy to be long continued. The first set, from 1 to 6, were 
taken after the readings of Table IV. These were approximately 
repeated, as in Table X., to which the curves middle In these 
the full effect of change of excitation can be seen both on form and 
phase. The strong harmonic of Curye 1 always appears when the 
second machine is fully excited and the field of the first gradually 
reduced, the speed being maintained constant by varying the arma- 
ture current. The lateral shift of the harmonic is most marked from 
1 to 2, the other curves showing a variation in its amplitude. 


TABLE X. 
Field Current of First Converter, 2 Amperes ; Second, 3^7 Amperes. 


| 


First converter : Second соп. 
си input. - Second рона input — | tor output. 
My NS A. V. | A. | W. Cos . V. A. 
1 92 | 135 | 62 (1561 532 | 651 0 
2 | 82 37 | 545 40 | 2190 |10 | 79 


Field Current of First Converter, 2 Amperes ; Second, 2'7 Amperes, 
80 | 35°7 
82 | 155 
| 


3 
4 


48 
52˙4 


59°5 
20°5 


1,910 
472 


Field Current of First Converter, 2 Amperes ; Second, 2 Amperes. 
pp ccc т s cs " 

5 79 16 48 | 50 
6 78 | 30 | 45% : 575 


504 
1,484 


55 
87 


0 
61 


0 
15 


Curves 7 to 21 were taken simultaneously with the readings of 
Table V., as indicated, and it is of interest to trace the nature of the 
change with load in each case of excitation. In 11, for example, the 
current being more than double that of 7, the harmonic has moved 
over 60deg. and its amplitude increased. 

The curves from 25 to 40 are for three-phase working, and partly 
correspond to Table VI. In the last eight the first machine was 
driven mechanically by belting, but the differences between these and 
the previous nine are not important. Itis evident that the field dis- 
tortion is extremely small when working three-phase compaied with 
single-phase. With the exception of a weak third harmonics are 
almost absent. There is a slight distortion of the field asin a con- 
tinuous-current motor, which is met in practice by suitable brush 
displacement, but phase swing is difficult to start, and is not main- 
tained to anything Jike the sume extent as in single-phase running. 

It may be concluded from these experiments that over-excitation of 
the second machine or motor improves the stability of the system, but 
that if the generator or first machine is under-excited, although the 
ratio of the flux densities in the gaps may be kept constant, there will 
be both an increase in the eddy-current losses and in the instability of 
working by reason of phase swinging. It is more economical then to 
expend energy in over-excitation than to allow phase swing to start 
and stop it by damping coils. These are necessary in any case where 
there is a periodic irregularity in the generator speed, but they depend 
upon a well-marked change in the magnetic circuit, and when this 
is saturated the magnitude of the disturbance is less. 

Eddy currents in continuous-current machinery have been previously 
thought of as almost entirely located in the armature and pole-faces. 
From these tests it is seen that with a periodic oscillation through the 
whole magnetic circuit the losses in the solid cores are considerable, 
and I believe that the greater part of the iron loss found by any of 
the usual tests takes place in the solid frame. If this is to be pre- 
vented, the mechanical construction must be as accurate as in engine 
fitting. The pole-faces must he bored smooth and set to gauge. 
The armature must be as true as a gun barrel and perfectly centred. 
Its shaft must be stiff enough to prevent the least bending and must 
not whirl at any speed, for the most violent magnetic changes 
will be set up if this occurs. If it is attached to overhung pulleys 
or flywheels, which cause bending, these must be compensated as in 4 
balanced engine. Of course, all this is if it is worth doing. It is 
merely a question of first cost—the supply company pays tor the energy 
lost in the damping system. 

I hope that these expcriments will be preliminary to others on sub- 
station machines under working conditions, and a rather lengthy 
series of tests on the effect of brush position on efficiency and wave- 
form has already been made. 1 think it will be admitted that our 
experimental knowledge of the reactions in alternators and converters, 
and in continuous-current machinery also when subject to changes 
in the mechanical torque, is at present imperfect. I venture to 
hope that the experimental methods of studying the changes in the 
magnetic circuits given in this and my former paper will contribute 
а little toa more thorough knowledge of what really goes on inside 
the machines, and to an improvement in their efficiency and stability 
of working. 


— 
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Electro-Harmonic Society. — The next smoking 
eoncert of the Electro-Harmonie Society takes place on 
Friday evening, the 19th inst., at the Holborn Restaurant. 
Àn excellent programme has been prepared, and the chair 
will be occupied by Mr James Swinburne, president of the 
Institution of Electrical Engineers. 


Long-Distance Telephony.—The German Post Office 
is reported to be carrying out a series of tests with Dr. 
Pupin's new device for extending the present limited 
distance over which it is possible to maintain communi- 
cation telephonically. The authorities are working in 
co-operation with Messrs. Siemens and Halske, who hold 
the European rights of the invention. 

Electric Switch Lights.—Electric lamps of 1 c.p 
have recently been introduced in connection with railway 
interlocking systems in the States. The use of this light 
has followed upon a sufficient number of trials to demon- 
strate that an electric lamp of this power placed at the focus 
of the lenses is entirely satisfactory. Four of the lights are 
arranged in series on a 110-volt circuit, the current used 
being one-fifth of an ampere. 


The Nobel Prizes.—According to a telegram from 
Stockholm, this year’s Nobel prizes have been awarded as 
follows : literature, Prof. Theodore Mommsen, of Berlin ; 
peace, Prof. Friedrich von Martens, professor of inter- 
national law at St. Petersburg ; medicine, Major Ronald 
Ross, of the School of Tropical Medicine, Liverpool ; 


chemistry, Prof. Emil Fischer, of Berlin ; physics, divided. 


between Profs. Lorenz and Zeemann, of Holland. 


Power Development in the States.—Plans are 
being prepared in the States for harnessing the Susquehana 
River and supplying electrical energy to Baltimore for 


industrial purposes. Two developments of 50,000 gross 


horse-power each are provided for under the scheme, which 
is said to involve work of an elaborate nature. The avail- 
ability for industrial purposes of electrical power in the 
Baltimore district is expected to result in the introduction 
of new industries, including electro-chemical and electro- 
metallurgical works, such as marked the advent of elec- 
tricity at Niagara. 

American Electro-Chemical Society.— This society 
has sent us Vol. II. of its Transactions, in which are reprinted 
a large number of papers read at the second meeting of the 
society held at Niagara Falls in September last. It was only 
last April that the society was inaugurated, and it nowclaims 
a membership of some 270, so that the progress of a few 
months has been rapid. The majority of the papers in 
this volume are of large interest to the electro-chemical 
industry generally, and the society has adopted the 
exceptionable but convenient practice of binding its 
Transactions in stiff cloth covers. 

Electrical Fog-Signalling Device. — The Great 
Central Railway is, we understand, experimenting with an 
electrical device, the invention of Mr. R. Clarke, of Church- 
over, in Leicestershire, for automatically controlling the 
placing on the line of the detonators used by railways as 
sigaals during a fog. The apparatus is operated elec- 
trically from the nearest signal box, the primary object of 
the invention being to cover the interval between the 
sudden approach of a fog and the arrival of the signalling 
men on the line. The arrangement has been put on its 
first trial at Lutterworth, which so far is said to have 
given satisfactory results. 

Shoreditch Technical Institute.—This institute 
has now been provided with a science lecture theatre, a 
physical laboratory, and a chemical laboratory and balance 


room, which new apartments were publicly opened on the 
4th inst. by the Countess Carrington. The laboratories 
have been fitted up in the first instance to meet the require- 
ments of the students of the institute, but at the same time 
the fittings have been designed so as to afford the beat 
examples available of the methods of equipping labora- 
tories for ordinary secondary schools and for small 
technical institutes. After formally opening the new 
accommodation, the Countess Carrington presented prizes 
and certificates to the successful students in the recent 
examinations. | 
Appointment.— We аге glad to be able to congratulate 
Mr. J. S. Highfield, the borough electrical engineer of 
St. Helens, Lanes., on his appointment as chief electrical 
engineer to the Metropolitan Electric Supply Company, 


which is now engaged in extending its very large under- 


takings in London. Mr. Highfield's career has been an 
eminently successful one, but he has gained no greater 
success than at St. Helens, where he succeeded Dr. 
Hopkinson in the charge of the Corporation’s ‘electrical 
enterprise. During his stay in that town the borough 
has spent nearly £130,000 on the undertaking, and Mr. 
Highfield’s marked ability has had much to do with the 


| successful accomplishment of the work, for which he was 


mainly responsible. 

Electrochemical Behaviour of Sulphur.—During 
a research into the electrochemical behaviour of sulphur 
Mr. F. W. Kiister has observed that during the electro- 
lysis of a solution of a polysulphide both the current and 
the voltage undergo periodic variations, which are shown 
to be due to the deposition of sulphur on the anode. The 
periodicity of the phenomenon is, however, difficult to 
understand. In order to throw light on this, a number 
of measurements of the potential differences between, 
electrodes of platinum or of silver and solutions of sodium 
polysulphides are made. The results show that such 
electrodes may be regarded as sulphur electrodes, just as 
a platinum plate saturated with oxygen may be regarded 
as an oxygen electrode. 

British Association.—The British Association has, 
we understand, accepted the invitation of the Chartered 
Company to hold its annual meeting in 1905 at Victoria 
Falls, on the Zambesi River. The arrangements for the 
reception of the members are already in progress, as the 
authorities in Rhodesia have decided to offer the fullest 
measure of hospitality to the visitors. A large sum of 
money is to be set aside to defray the expenses of the 
scientists from London and back, and for their entertain- 
ment while in South Africa. A saloon train will convey 
them from Cape Town to their destination, and a stop will 
be made at all places of interest near the railway. A fine 
hotel, to be erected at the Falls, will accommodate the 
travellers during their stay. 

The American Institute.—The October number of 
the Transactions of the American Institute of Electrical 
Engineers is to hand. It contains the official report of the 
summer meeting of the institute in New York last May, 
and, curiously enough, the papers all deal with applications 
of electricity in one form or another to the require- 
ments of the army and navy. Thus, following President 
Steinmetz’s address, these are the titles of some of the 
papers which are reprinted: “ Electricity in its Application 
to Submarine Mines," by Captain J. S. Sewell; ** Wireless 
Telegraphy—U.S. Navy," by Lieutenant А. M. Beecher ; 
“Electricity in the Navy,” by Lieutenant Harry George ; 
“Electricity in Permanent Sea-Coast Defences,” by Major 
G. W. Goethals; “Electricity in the Signal Corps,” by 
Lieut.-Colonel S. Reber; and “ Emergency Engineering for 
Harbcur Defence,” by Dr. Louis Bell. 
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Conference of Soience Teachers.— Arrangements 
have been made by the Technical Education Board for 
London for the holding of a conference of science teachers 
at the South-Western Polytechnic on Jan. 9 and 10. In 
past years these conferences have been found to be pro- 
ductive of much good. They have especially been of 
great service in enabling teachers in the various scientific 
institutions all over the country to compare various 
methods of instruction, and they have been accompanied 
by exhibits of special apparatus devised and frequently 
made by the teachers themselves. The result has been in 
many instances to improve the appliances available in the 
schools. The assistance of teachers who have designed 
such apparatus is specially desired for the forthcoming 
conference. Packages should be forwarded to Mr. H. B. 
Harper, South - Western Polytechnic, Manresa-road, 
Chelsea, S.W. 

Technical Education.—Sir Arthur Riickerdistributed 
prizes to successful students at the West Ham Municipal 
Technical Institute on Thursday last week. In a few 
pertinent remarks on the question of technical education 
he complimented the local authority on the finely-equipped 
institution they had established. One of the best and most 
hopeful signs of the times was the fixed determination of 
the people of England to give their children the best possible 
education, and all seemed to agree, in spite of many differ- 
ences, that if this country was to maintain her position as 
the most enlightened nation of the world a higher educa- 
tion would have to be placed within the reach of all men. 
He expressed great pleasure that the London University, 
of which he was chairman, was formulating a scheme by 
which it would be possible for the working men and women 
of England to receive a full university education, and so 
obtain that culture and knowledge which until recent times 
had only been the privilege of the few. | 

Deviable Rays of Radioactive Substances. — 
Mesers. E. Rutherford and A. G. Grier, in & recent paper 
on this subject, state that uranium, thorium, and radium 
emit both deviable and non-deviable rays, the proportion 
of deviable rays being largest in the case of uranium; 
polonium, on the other hand, gives out no deviable rays. 
The active products separated from uranium and thorium 
contain all the substance responsible for the deviable rays, 
whilst the original radioactive material still retains the 
power of emitting, in the case of uranium a large pro- 
portion, and in the case of thorium 30 per cent., of the 
non-deviable rays. The authors think that most of the 
deviable rays from uranium and thorium may be given 
out by а secondary product, derived by disintegration 
from the uranium or thorium molecule; the difference in 
properties between these secondary products (uranium X 
and thorium X) and the original substances renders their 
separation possible. The non-deviable rays may be due 
to the other secondary product, or to an inductive action 
of UrX or ThX, on the mass on the radioactive material. 

Electric Traction in England.— An article on the 
traffic of London in the current number of the Week's 
Survey has much to say with regard to the tramway 
question. Consisting, however, mainly of such gene^ 
ralities as “tramways have come as a boon and 
a blessing to man," we cannot find much in the article 
to recommend it to those who would be instructed 
on the subject, nor, at the same time, is there much to 
quarrel with in what the writer says. For instance, he 
gives as the real cause of England’s backwardness in 
electric traction “ ће lack of intelligent public opinion,” 
and holds the people of London alone to blame for 
not being in possession of a system of electric 
tramways at the present time. later on the writer 


explains that the article is a plea for open-mindedness 
generally, and we thoroughly endorse his words. The 
tramway question especially must be approached in a spirit 
of open-mindedness if any good is to result, each individual 
case being judged entirely on its own merits and with due 
regard to local conditions. The sinking of private interests 
in this matter would go a long way towards providing a 
satisfactory solution of the traffic problem, and England 
would not be long before she cast off the reproach of 
being the most backward country so far as electric traction 
is concerned. | 


Royal Institution.—The following are the lecture 
arrangements at the Royal Institution before Easter, so 
far as they are of interest to engineers: Prof. H. S. Hele- 
Shaw, six lectures (adapted to young people) on “ Loco- 
motion, on the Earth, through the Water, in the Air" 
(experimentally illustrated); Prof. Allan Macfadyen, 
Fullerian professor of physiology, R.I., six lectures on the 
* Physiology of Digestion"; Sir William Abney, three 
lectures on “ Recent Advances in Photographic Science ” ; 
Sir Robert Ball, three lectures on “Great Problems in 
Astronomy”; Sir Clements Markham, three lectures on 
* Arctic and Antarctic Exploration“; and six lectures by 
the Right Hon. Lord Rayleigh. The lectures on Tuesdays 
and Thursdays during the season 1905 will be delivered at 
five o'clock instead of at three, as in previous years. The 
Christmas course of juvenile lectures and the Saturday 
lectures will continue to be delivered at three o’clock. The 
Friday evening meetings will begin on Jan. 16, when a 
discourse will be delivered by Prof. Dewar on “Low 
Temperature Investigations.” Succeeding discourses will 
probably be given by Dr. Tempest Anderson, Prof. W. E. 
Dalby, the Right Hon. Sir Herbert Maxwell, Bart., M.P., 
Prof. S. Delépine, Principal E. H. Griffiths, Dr. A. Lieb- 
mann, Prof. J. G. McKendrick, Prof. Karl Pearson, Prof. 
E. A. Scháfer, Prof. W. A. Herdman, the Right Hon. Lord 
Rayleigh, and other gentlemen. 

Wireless Telegraphy in France.—Hecent events 
in France point to the fact that that country is working 
steadily towards a national and independent system of 
wireless telegraphy. The system being worked in France 
at present is claimed by Messrs. Branly and Popp as their 
invention, and the company which is working the patents has 
stations in daily service transmitting messages 420 miles. 
The agreement which is now proposed to be entered into with 
the French Government, and which would give this company 
a monopoly of wireless telegraphy in France, provides for 
the establishment and maintenance at the company's own 
cost stations at every suitable point in France and the 
colonies and on every ocean-going French mail steamer, 
all other ships to be equipped for a certain annual sub- 
scription, The company would also undertake to establish 
and maintain all necessary schools of wireless telegraphy— 
marine and terrestrial—besides permitting the State to 
maintain, at the company’s charge, an official at every 
station, and allotting to the State a percentage of the 
receipts. In return for these advantages, of course, the 
company’s consideration would be a monopoly. With 
regard to the question of the interception of messages 
originating on other systems, Mr. Branly claims that quite 
recently he was able, with the aid of his new radio-con- 
ductors, to successfully tap and pass along to his own 
stations several Marconi messages between Liverpool and 
Crookhaven. 

Municipal Trading.— The campaign started by 
certain interested supporters of private enterprise in this 
country against municipal trading of any description, is 
finding support among the editors of the provincial news- 
papers. Quite recently an article entitled “Municipal 


THE ELECTRICAL ENGINEER, DECEMBER 12, 1902. 831 


Gas” appeared almost simultaneously in eight different 
country papers, evidently gratuitously contributed by 
some energetic gentleman who is opposed to municipal 
trading. In addition to being unsigned, this article was 
given а prominegt position in the newspapers which pub- 
lished it, in some cases appearing as a leading article. 
With the purely gas question we are not directly con- 
cerned, but in the course of this article the writer charged 
the Bristol Electricity Committee with having “ apologised 
for the recent losses on the pathetic ground that they had to 
compete with the local gas company.” Alderman Pearson, 
the chairman of the committee, naturally challenged 
the author of the article, through the columns of one 
of the papers, to produce his authority for the above state- 
ment. This he was unable to do, which is not surprising, 
and in a lame rejoinder to Alderman Pearson’s enquiry he 
“regrets that he is unable to quote a reference in the 
report of the Bristol Electricity Committee to the competi- 
tion of the gas company.” Comment is needless, but it 
should in fairness be stated that the cause of the temporary 
loss in the trading of the Electrical Committee was the 
temporary rise in the price of coal. It only remains for us 
to deplore the hostile attitude towards legitimate trading 
by the municipalities taken up by certain influential pro- 
vincial newspapers, which are willing to publish an article 
of the above description without first testing the veracity 
of tho statements made by an interested writer. 

The Pacific Cable.—The Postmaster-General, replying 
to Sir Edward Sassoon in the House of Commons on the 
4th inst., was able to give а good account of the Pacific 
cable, which was opened for the transmission of public 
messages for the first time last Monday. Не stated that 
the cable had been laid in perfect condition, and that the 
tests for insulation and conductivity were satisfactory. 
The consulting engineers of the Pacific Cable Board had 
conducted & series of speed trials over the Vancouver-to- 
Fanning section. These tests showed that the cable was 
eapable of carrying 85 letters à minute with hand working, 
100 letters а minute with automatic curb working, and 
approximately 168 letters a minute (84 letters each way) 
with duplex and curb automatic working. These tests 
Mr. Chamberlain added, exceeded the anticipations of the 
expert witnesses who gave evidence before the Pacific Cable 
Committee. The efficiency of the Canadian route of the 
new cable was further tested on Sunday. According to a 
Times message from Ottawa, dated Dec. 7, Sir S. Fleming, 
from Brisbane, sent а cable message to the Mayor of 
Ottawa, which accomplished the circuit of the globe in 
six hours three minutes. The time of transmission from 
the capital of Queensland to London, by way of the 
Pacific and Commercial cables, was only 18 minutes, while 
the time from London to Brisbane by the Eastern Exten- 
sion lines was 53 hours. This performance speaks for 
itself, and reflects the greatest possible credit on all those 
who have been concerned in bringing the enterprise to a 
successful issue. A London morning paper also sent a 
message round the world by the “all-red ” route on Sunday. 
The message started out from the offices of the Anglo- 
American Telegraph Company at the Throgmorton-street 
corner of Old Broad-street, and returned to the offices of 
the Eastern Telegraph Company on the opposite side of 
the street, having girdled the globe in exactly 7 hours 
19 minutes. 

Navigable Balloons.— At the opening meeting of the 
Aeronautical Society last Friday Major B. F. S. Baden- 
Powell gave an address on the events that have taken place 
in the aeronautical world during the last three years. 
Reviewing recent experiments with navigable balloons, he 
remarked that though we had learnt some useful practical 


lessons, and had obtained data of great value for future 
experimenting, the actual results attained carried us little 
beyond what was accomplished 20 years ago by Messrs. 
Renard and Kribs. It had, however, been shown to be 


practicable to build a navigable balloon to go 15 miles an- 
hour. Having accomplished this much, it was probable 
that а balloon could be got to travel 20 or 25 miles an 
hour, which would be sufficient to stem the ordinary light 
breezes. Не predicted that in the future larger balloons 
would have to be used on account of the power required 
to drive them, it having been proved that a cigar-shaped 
vessel some 20ft in diameter required more than 16 h. p. 
to propel it efficiently. The experiments of Mr. W. G, 
Walker of carefully testing the thrust and lifting power of 
various screws had clearly shown that it was possible to 
obtain a thrust of 25lb. per horse-power. As engines were 
now made weighing no more than 10lb. per horse-power, 
a machine on this principle could be constructed to lift 


itself, earrying some 15lb. per horse-power above the 


weight of the engines. Discussing the uses to which the 
navigable balloon or airship might be applied, primarily, it 
would form an incalculably valuable engine of war. Onecould 


scareely imagine any invention which could have a greater 


effect on the conduct of warfare. Reconnaissance by 


captive balloon might be considered dangerous, but an 


apparatus travelling 150ft. а second ran an infinitely 
smaller chance of being hit by projectiles. Had we been 


in possession of such apparatus during the late war the 


operations would have been so greatly facilitated that the 
campaign would perhaps have been ended in a compara: 
tively short time. Even in naval warfare the aerial 
machine should prove of infinitely more value than а 
submarine or a torpedo boat. 


Electrometallurgy of Iron and Steel.—It is well 
known that many iron ores are to be found throughout the 
world which are too low in tenure to permit of smelting, 
and such ores have to depend on electrical methods for 
treatment. Ап entirely new method, which is said to 
have given most satisfactory results, was recently described 
before the American Electro-Chemical Society by Mr. 
Ruthenberg It consists in taking the concentrates cleaned 
up to the highest point of possible purity, and putting 
them through an electric furnace, the melting zone of which 
is a magnetic field. The ore being magnetic and the polar 
projections of this magnetic field being at the same time 
the electrodes of the smelting circuit, the magnetic field 
thus formed by the ore forms a high resistance in the 
smelting circuit. The heat of the smelting circuit ‘is 
engendered within this bridge of ore itself. The electrodes 
are water-cooled. The moment the ore smelts it loses its 
magnetism, and, gathering weight from new molten material 
being added to it, falls out of the magnetic field, its place 
being taken by new ore from above. The result of this 
operation is agglomerated coherent masses, ranging in size 
from a bean to a walnut. These masses differ in no way 
from the ore prior to its agglomeration, except for the 
absence of moisture and the last traces of sulphur. The 
product is said to be an ideal fuel for use in the blast 
furnace. If reducing material, such as powdered coke 
dust, be added to the charge prior to its introduction to 
the electric furnace, a partial reduction takes place, and 
the fritted mass of carbonaceous dust and iron ore, 
partially reduced, is dropped into a soaking pit. If 
allowed to remain in this soaking pit a proper length of 
time, cementation takes place through the action of the 
heat left in the ore by the electric furnace and the action 
of the carbon fritted into the mass, which results in pro- 
ducing reduced metal, which may be properly termed steel. 
This material from the soaking pits is then melted in the 
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open-hearth furnace. It thus becomes possible to produce 
first-class steel direct from the ore through the inter- 
mediation of the electric furnace and the soaking pit, 
producing spongy iron or steel ready for immediate melting 
in the open hearth without the intervention of the blast 
furnace in any part. . 

Superposed Magnetic Inductions in Iron.—Mr. 
James Russell recently read a paper on the subject of 
magnetic inductions before the Royal Society of Edinburgh, 
an abstract of which is now published in the society's 
Proceedings. 'The author first deals with the superposition 
of two magnetising forces at right angles to each other, 
and the co-ordination of the two components of the resultant 
magnetic induction, under the various conditions of field 
superposition ; and, secondly, with the magnetic xolotropy 
of demagnetised iron. The same hollow iron cylinders 
were used in this investigation as in some shielding experi- 
ments previously carried out. With reference to the first 
of these propositions, the author presents the following 
ease: Of the two magnetising forces at right angles to 
each other, let H, be the force first acting, H, the force 
superposed. Each force acting alone produces the normal 
В ~ Н induction curve. Let B, and B, be the two com- 
ponents of the resultant induction in the directions of Н, and 
Н, respectively. When H, is superposed upon a pre-existing 
induction due to H,, the B, component of the resultant 
induction always lies above the B, component. Repeated 
reversals of H, accentuate this result; B, is further 
increased, and concurrently with this B, is further lowered 
For low fields the B, component is considerably above the 
normal induction curve, but as the fields are increased a 
point is reached where the curves cross, the B, component 
then falling below the normal curve. Also the super- 
position of Н, lowers the B, component below the normal 
induction curve, with this exception, that at low values of 
Н, the superposition of the second force, H,, increases the 
B, component above the normal induction curve. This is, 
however, a relatively small effect. When the superposed 
force, H, carries the B, component round a complete 
magnetic cycle, the B, component due to H,, kept at a 
constant value, responds, and likewise passes through a com- 
plete magnetic cycle or series of cycles. A connection appears 
to exist between the change which takes place in the B, com- 
ponent and the permeability impressed upon the iron by the 
magnetising force which is superposed. This is especially 
well marked when Н, is constant and the superposed force 
cyclic, the maximum and minimum values of B, corre- 
sponding to the maximum and minimum values of / By Н, 
respectively. The whole phenomena, however, are exceed- 
ingly complicated—permeability, retentivity, coercive force, 
and vibration effects all contributing to the final result 
under the various conditions of field superpositions. Dealing 
with the magnetic æolotropy of demagnetised iron, the 
author states that during the early stages of induction the 
experiments described show that iron is more permeable to 
a reapplication of a magnetising force in the same direction 
(positive or negative) as that used in the immediately 
preceding process of demagnetising by decreasing reversals, 
than it is to force (positive or negative) at right angles to 
that used in the immediataly preceding demagnetising 
process. The difference for the two qualities of iron used 
was found to be of the order of 30 per cent., but it 
vanishes as the magnetising force is increased. The paper 
closes with an explanation of this magnetic iolotropy 
of demagnetised iron based upon the molecular theory of 
induction. 

Imperial Telegraphic Communications. — Mr. 


Chas. Bright delivered an address on this subject before the | of King's College, including 


London Chamber of Commerce on Thuraday afternoon, 


the 4th inst The author has written so often Jately on 
the Imperial cable question, that his views are now fairly 
widely known. It was not to be expected, therefore, that 
he had anything new to say to the members of the London 
Chamber, although his address proved to be of consider- 
able interest in connection with the completion of the 
*all-British" Pacific cable. Indeed, the greater part of 
Mr. Bright's remarks referred to the conclusion of this 
scheme. After giving a résumé of the history of the cable 
from its inception 15 years ago, he alluded to the expe- 
ditious manner in which the Telegraph Construction and 
Maintenance Company had made and laid the cable, 
but remarked that many considered the project should 
have been carried out in a different way. The lesson 
to be learned was that we should not in future put too 
much reliance on the arguments of those interested in 
existing cable systems. After enumerating the various 
political, commercial, strategic, and social benefits to be 
derived from the closer union, by telegraphy, of the British 
Empire, he observed that, owing to the great length of one 
of the sections, the Pacific cable was bound to be a slow- 
working line. To meet traffic congestion and the chances 
of breakdown, the line would require to be duplicated, and 
this, he thought, might well be effected by a link in the 
American Pacific cable in course of construction. Though 
the duplication might well be Anglo-American in character, 
he considered that the original scheme should be strictly 
* all-British " in every sense, to and from headquarters. 
Between England and Vancouver no single interest met 
that condition in a complete and truly satisfactory manner. 
The undefended state of the western ends of our Atlantic 
cables was also touched on by the author, and a fortified 
naval station and cable store were suggested for St. John's, 
as well as a new and complete link with the nearest end of 
the *all-British " Pacific cable. He next suggested that 
when concessions were sought the following points should 
be considered: guarantee of traffic instead of subsidy, 
sliding scale tariff, deferred rates, prohibition of “blocking” 
rates, indemnity for interruption, disallowment of amalga- 
mation, absorption, or joint purses, unless agreed to, 
provision for taking over the line at an expert's 
valuation at any time, and a limited period for exclu- 
sive landing rights, forfeitable at any moment. Оп 
the question of rates he agreed that a reduction of 
tarif would probably, in many instances, lead to an 
increase of revenue, though this might take time. 
What we really wanted was a universal 1s. rate for all 
cables throughout the Empire. If the Government would 
guarantee the companies for а given period against loss, 
the experiment of lower rates might be tried. After 
suggesting various new cables to complete the "'all-British " 
chain, the author referred to the question of the State 
absorbing the cables. Though there was much to be said 
in favour of the measure, there were also many objection- 
able features about any step which tended to check private 
enterprise. He concluded by recommending a complete 
telegraphic system round our coasts in communication 
with military stations, a piece of work which, he thought, 
wireless telegraphy was suitable for if kept under proper 
control. 


King’s College Engineering Society.—One of the 
most successful dinners in the annals of the King’s College 
Engineering Society was given at the Hotel Cecil on 
Saturday night, at which Prof. Perry was the principal 
guest. Close on 120 members and their friends sat down 
to table under the genial presidency of Prof. Ernest 
Wilson, who was well supported by the professorial staff 
Profs. Thomson, Seeley, 


Simpson, Waynforth, Curry, Capper, Hudson, Elsey 
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Smith, and Jackson. After a repast which left nothing 
to be desired, the company turned their attention to the 
toast list, which was kept commendably short in order to 
leave time for a musical programme afterwards. As 
should be the case on such oceasions, the speeches were 


short, bright, and to the point, although Prof. Perry was 


allowed more license in this respect from the fact of his 
being the guest of the evening. Mr. Н. S. Brailsford, in 
proposing “The College and Staff,” paid a high compli- 
ment to the professors, who, he said, took such a great 
interest not only in the students’ work, but also in their 
sports and social gatherings. The principal of the college, 
the Rev. Archibald Robertson, D.D., replied and congratu- 
lated all those who were instrumental in getting up this 
dinner on the splendid attendance that night. With regard 
to King's College, it was а very great satisfaction to him 
that in the reorganisation of the London University 
оле of the professorships in engineering had been located 
at King's College, and had been given to their excellent 
dean, Prof. Capper. He also referred to the fact that the 
degree of B.Sc. was now open to all engineering students 
at the University of London, and enumerated the steps 
that were being taken to raise sufficient funds to endow 
King's College, remarking that a college like theirs ought 
to be able to secure the positions of its professoriate, and 
at the same time do something to lower the somewhat 
high fees they were now compelled to charge their studenta. 
It was not to the Government but to their friends to whom 
they must look to develop the college and enable it to do 
the splendid work in the future that it had done in the 
past. Mr. Н. A. Lewis proposed “Our Guest,” briefly 
remarking that Prof. Perry’s name was a household name 
among engineers. In his usual. humorous style Prof. 
Perry claimed to have a sort of connection with King's 
College, as he was president of five rifle clubs, one of 
which was King's College Rifle Club. He thought that 
when he was asked to make an extempore speech he ought 
to have at least two weeks’ notice. In offering some advice 
to engineering students he held that everybody ought to 
be an electrical engineer at the present day. The aim of 
the professor should be to make the student think for 
himself, and he emphasised the importance of students 
debating matters among themselves and trying to help 
their professors in their duties. Prof. E. Wilson, in giving 
the toast of the Engineering Society,” offered congratula- 
tions to Mr. J. S. Highfield on his appointment as engineer- 
in-chief to the Metropolitan Electric Supply Company, one 
of the biggest undertakings, as he remarked, in London. 
With reference to the good work of the engineering section 
of King’s College, he mentioned that out of 40 students 
sent out to Pittsburg by the Westinghouse Company to 
train for the Trafford Park Works, about one-fourth were 
King’s College men. It would be a surprise to many to 
hear that there had been two engineering societies in con- 
nection with King's College. Tho old society was started 
in 1847, and the present one had been in existence for 
45 years, having been founded in 1857. Mr. Mann, the 
president of the society, replied to the toust, and gave 
some cheerful news with regard to the progress of the 
society, which had now 75 members. А well-executed 
musical programme, to which both students and professors 
eontributed, brought a higlily successful evening to а bappy 
conclusion. 


Electricity in Modern Railmaking.—Thc intro- 
duction of electricity in railmaking and the substitution of 
the electrie motor for the steam-engine in this work are of 
quite recent date, but they may be said to have truly 
revolutionised the steelmaking industry. The numerous 
and varied purposes to which electricity is put in a modern 


steelworks are well illustrated in an artiele which is con- 
tributed by Mr. J. Hays Smith to the eurrent number of 
the Engineering Magazine. The author takes as a typical 
example of this development the case of the Edgar Thomson 
Steelworks, near Pittsburg, in the United States, which is 
the largest railmaking establishment in the world. The 
output of these works during the past five years has 
increased enormously, the enlarged production having been 
made possible by adopting electricity to operate the various 
metal saws, roll tables, cranes, rail conveyors, and machine 
tools. But to obtain a clear understanding of the part that 
electricity plays in the process of railmaking, the onward 
movement of the raw material, the metal, and, finally, 
the rail itself must be followed. The point of starting is 
the ore yard, and up the side of the blast furnaces, 
by an almost vertical incline, pass swiftly-moving cars 
carrying the ore, coke, and limestone in the exact 
proportions requisite for the production of iron. Electric 
motors hoist and dump the contents of these cars into the 
furnace top. The tanks containing the liquid metal are 
also tilted by an electric motor and their contents poured 
into other metal cars standing below. These cars, which 
are electrically operated, discharge into the mouth of the 
converter, which has been turned down to receive the 
white-hot metal, again by the aid of an electric motor. 
The preparation for the rolling process is almost as 
important as the rolling itself. Therefore, before rolling, 
the unevenly-cooled ingot is brought to a uniform tempera- 
ture, which is accomplished in reheating furnaces. Above 
the bank of these furnaces are four monster electric tongs 
always busy in lowering or raising ingots. The tongs are 
suspended from a derrick-like car that travels back and 
forward on the bridge of an electric crane, which runs 
above the entire line of furnaces. Not only is the ingot 
hoisted electrically from the soaking pits, but also elec- 
trically conveyed to the blooming mill about 100ft. away. 
After a number of passes over the blooming rolls the metal 
becomes a bloom about 15ft. long and Qin. square. The 
next process is to cut the long bloom up into smaller 
blooms, in which electrically-driven bloom shears are 
brought into play. The rough ends—‘crop heads — 
are cut off and are placed by an electric crane 
in a car for shipment to any part of the works. 
Formerly eight to ten men were employed in wheeling the 
crop heads out from the bottom of the chute; now a boy 
and a helper dispose of them. Before the sheared bloom 
is finally rolled into rails, it is again placed in a reheating 
furnace. From this furnace it is drawn on the opposite 
side by an electric “drawer” and deposited on a buggy. 
It is then carried to the rail mill, where the transfer to the 
rolls is effected by a line of electrically-driven rollers. 
Here begins the final process of making the rail. Every- 
thing except the heavy rolls that shape the steel is 
electrically operated. The red-hot steel passes into the 
rolls, and, rushed back and forward on electrically-driven 
rollers, it lengthens with each pass, until finally it runs out 
a thick bar about 30ft long, when a set of transfer arms 
picks it up and throws it bodily to a second set of rolls. 
The steel bar quickly reaches a length of 100ft. under this 
process, and a third set of rolls finishes it off into its final 
and familiar T form. The long rail then passes to the 
hot saws, which, electrically driven, cut the rail in three 
pieces, each 30ft. long. Lastly, a motor-driven rail conveyor 
carries the finished rails out to the shipping skids, and 
they are ready for tbe market. The most remarkable 
feature of the manufacture of these rails is that from the 
beginning to the end man has not touched the metal, 
owing almost entirely to the oxtensive part played by 
electricity in the process, 
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NUNEATON ELECTRICITY WORKS. 


On Monday last, Dec. 8, the new electricity 
supplying electrical energy for Nuneaton were formally 
opened. The history of the electrical undertaking at 
Nuneaton is much more varied than is usually the case in 
a town of its size. For instance, the supply was only 
commenced in 1897, and now the whole of the then works 
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MR. S. CAMERON GIBSON, ELECTRICAL ENGINEER TO THE NUNEATON 
AND CHILVERS COTON URBAN DISTRICT COUNCIL. 


supervision. The general arrangement of these buildings 
is clearly shown in Fig. 2. The elevation of the buildings 


works for | Which is nearest the road, and which is shown in Fig. 1, is 


what may be called the permanent side of the works. In 
the other direction both the engine and boiler rooms have 
temporary ends, so that they can be readily extended 
towards the river. 

The electrical plant for the new station was ordered 
while Mr. W. J. Proctor was the electrical engineer, but 
the erection of it апа the moving of the old plant has been 
entirely carried out under the supervision of the ке 
resident and consulting engineer, Mr. 5. С. Gibson, 
A. MILE. E. When Mr. Gibson took up bis duties in 
September, 1901, the supply was being given by the old 
plant in the old station, and the condition of the plant 
made it no easy matter to carry on an uninterrupted supply 
during the transition period. "These difficulties have now, 
however, been successfully overcome, but there remains а 
somewhat heavy capital charge on the undertaking. This 
was inevitable, as, although the company sold their under- 
taking for 15 per cent. under cost price, а good deal of the 
plant and mains had afterwards to be replaced. 

The boiler-house equipment now consiste of three Babcock 
and Wilcox boilers, each with 1,827 square feet of heating 
surface ; the last of these to be added has a furnace specially 
designed for burning local slack, which can be obtained at 
Is öd. per ton. With this object the width of the furnace, 
and hence of the boiler setting, is increased, and the fire- 
brick sides of the furnace are arched in to meet the tubes, 


| These, again, are placed higher up above the fire than 


is usually the case, in order to give а larger space 
for combustion. The increased height is about equal 
to the pitch of the lines of tubes — i. e., it is as though the 


have been superseded. The supply was first given by a lower line of tubes was removed and placed on the top. 
private company, which erected its plant in some old | The firebars are placed close together, and Mr. Gibson has 


buildings adjoining the present station. The electricity 
тав distributed by overhead wires, and we believe we 


also had constructed an extra door near the first baffle, so 
that the soot which usually collects there may be removed. 


shall not offend against the truth when we state that ina | The following interesting figures show what improvement 


good many cases the quarterly bills for the consumers 
were arrived at without the assistance of meters. The 
company commenced working without a provisional 


Fic, 1.-- View of the Nuneaton Electricity Works, 


the cost of coal was £13. The boilers work at 160lb., and 
& Babcock and Wilcox superheater has been added to the 


order, but afterwards obtained one, whieh was transferred 
with the undertaking to the Corporation in September, 
1900. Under this order it became necessarr to put the 
cables underground, and this entailed the scrapping of the 
overhead cables. It was also found that the old buildings 


has been made in the new boiler-house as compared with 
the old. In November, 1901, tho coal burnt cost £52 In 


November, 1902, with 25 per cent. more units generated, : 


« 


new boiler. The water from the river is used for 
feeding, and before being passed into the boiler it is 
heated up in an economiser. In order to prevent the 


were quite unsuitable for housing the plant, and the Cor- | sweating troubles which occur when cold water is passed 


55 decided to entirely remodel the generating works 
he new buildings, illustrated in Fig. 1, together with the 


chimney, which is 120ft. high, were designed by Mr. J. S. | ot. 90deg. 


in, a certain amount of the heated feed water is by-passed 
into the delivery side of the pump, so that a temperature 
'. is maintained on the water entering thq 


Pickering, the borough surveyor, and carried out under his | economiser. 
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The engine-room plant consists of a 72-kw. Siemens- 
Willans steam dy namo, an 80-kw. Clarke-Chapman dynamo 
driven by &n engine made by the same firm, and a 150-kw. 
Johnson and Phillips dynamo driven by а Willans engine. 
The two smaller dynamos are of the two-pole ty pe, and 
they, with their engines, were taken over from the old 
company and rewound for the higher voltage. The larger 
set is à new one. The balancer and booster set, shown in 
the foreground of Fig. 5, was also supplied by Messrs. 
Johnson and Phillips. All the machines are now arranged 
to feed across the outers of the three-wire system at from 
440 to 460 volts. These engines are now being worked 
condensing. The water for this purpose is obtained from 
the adjoining river, and is lifted into a 50,000-gallon tank, 
which can be seen in Fig. 1. This is done by means of а 
pump in the boiler-house, which is driven by a Johnson 
and Phillips semi-enclosed motor. The condensing water 
passes from this tank to the ejector condensers behind each 
engine. These are of the Ledward type. When weinspected 
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station. The meters are of the Kelvin type, and these include 
three large station voltmeters which enable the pressure 
at the end of the three feeders to be seen from any part of 
the engine-Croom. On swinging panels at each end of the 
switchboard, Mr. Gibson has arranged smaller voltmeters, 
which show the voltage on either side of the three-wire 
system at these feeding points. The three voltmeters for 
the negative side and the three connected to the positive 
side can, by means of these swinging panels, be watched 
while the regulating switches of the balancers or of the 
accumulators are being operated. 

The cables originally ordered when the reorganisation of 
the undertaking was commenced were supplied by Messrs. 
Johnson and Phillips, and are of their paper-insulated type. 
The last feeder to be laid down wae supplied by the 
Callender Cable and Construction Company. the 
feeders are lead-covered and drawn into earthenware 
conduits of either the Doulton or the Sykes type. The 
distributing cables, on the other hand, are of the armoured 
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Кїч. 2. --General Plan of the Works. 


the works at the time of the opening ccremony, the con- 
denser on the large engine was providing a 27in. vacuum. 

The aceumulators are of tho Hart type, of 250 ampere- 
hour capacity at the normal discharge rate. They are 
designed to give 88 amperes on emergencies, and have done 
this without trouble. They are placed in the accumulator- 
room behind the switchboard, and the regulating cells are 
connected by cables on to the accumulator switches. In 
tho circuits of these two batteries of accumulators, Mr. 
Gibson has arranged two meters of the Chamberlain and 
Hookham type; а pawl and ratchet on the motor shaft 
allows one meter to run in one direction only, and the 
other can only rotate in the opposite direction. By this 
means the charge and discharge currents are independently 
recorded. The meter reading the charge is arranged to 
go 10 per cent. slow in order that the differences between 
the two meter readings may give directly a correct idea of 
the charge in the accumulators at any time. 

The switchboard (Fig. 4) supplied by Mr. Edmund Char- 
rington, of Ormond House, E.C., contains the various instru- 
ments and switches required for controlling the plant in the 


class, and are laid direct in the ground. Pilot wires are 
used to connect the station to the feeding points for 
d purposes. 

he street-lighting work at Nuneaton is entirely new, 
and the town has the honour of being the first to use the 
Bremner arc lights for this purpose in this country. At 
present 20 of these lamps have been supplied and erected 
on ornamental poles. They are connected in series of five 
between the middle wire and the outer, and supplied at 
200 volts. There are two of such series on either side of 
the system, and the wiring is such that they can be 
switched on from the generating station. The lamps take 
74 amperes each. On the street-lighting panel there is 
also placed a pilot switch, which completes a circuit 
through the automatic gear in the base of each lamp 
pillar for cutting into circuit the two incandescent lamps 
which are used after 11 pm. These lamps are also 
automatically cut in in event of either of the arc lamps 
failing. The Bremner arc lamps were supplied by the 
British Westinghouse Company, and are amongst the first 
to be manufactured by them at the Trafford Park Works, 
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The light from these lamps is exceedingly rich in orange | demand, and 1d. per unit for all in excess of this. In this 
rays, and gave a most pleasing effect when we were passing | way а bid is being made for a power load, which will be of 


through the streets after the opening ceremony. The 
regulation of one of the circuits bad not been completed, 
but otherwise the lamps appeared to be working well in 
series. 

With an undertaking such as briefly described above, 
which has been reconstructed throughout, the financial 


great service to the undertaking and convenience to the 
public. It is to the economical working of the station 
that the financial success depends In order that a careful 
check may be kept on the same, Mr. Gibson has instituted 
a series of curves which are constructed from the figures 
obtained for each month's working. These curves, which 


Fic. 5. — The Engine Koom at the Nuneaton Electricity Works. 


question becomes a most important one. In the old days 
the company succeeded in obtaining some 8,000 8-c.p. 
lamps connected to their mains, but, owing to irregularities 
in supply and exceedingly keen competition from the gas 
company, this number fell at one time to 5,000. Now 
that the works have been completely remodelled under 
municipal control, all the old customers are again taking a 
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supply, and the equivalent number of 8-c.p. lamps which 
is now connected to the mains exceeds 10,000. 
this, the department have now secured an order for a 
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Кє. 3. —Tlie Nuneaton Switchboard. 


Besides 


are the most complete we have yet seen, enable the com- 
mittee to see readily how the undertaking is progressing. 
They are equally useful to the eleotrical engineer, and they 
create a lively interest amongst the staff on the all- impor- 
tant question of cost. We are able to reproduce here 
two typical examples of these curves. The first of these 
(Fig. 5) gives the cost per Board of Trade unit generated 


Dr 
„„ 


for each month during the past 12 months. The upper 
curve is for the total works cost, while those underneath 
give the detail costs under the usual headings. The only 


60-h.p. motor for a Nuneaton wool factory, which will | uncertain part in this curve is that for November and 


help the day load very much. The same people are also 
using а large number of arc lamps. Under the advice of 
their electrical engincer, Mr. S. Cameron Gibson, the charge 
for electrical energy for motors has been reduced. The rates 
are 54. per unit for the first hour s average use of the maximum 


December, 1901. The uncertainty is due to tho fact that 
in the old works there were no meters in the station, and 
the output of the machines had to be estimated from the 
hourly records of the ammeters and voltmeters. The 
following exact tigures for the month of October last will 
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be of interest. 
month: coal, 0 273d.; oil, water, and stores, 0°0454.; 
wages, 0 465d.; and repairs, 0:0164 This brings the total 
works cost to 0: 813d., which is an exceedingly creditable 
figure considering the output of these small works. For 
the same month the total cost per unit generated was 
1:279d., or, including capital charges, 384d. The exten- 
sion of the load caused by use of motors will soon reduce 
the great difference between these last two figures. 

In Fig. 6 we give the curves of total expenditure for 
each month during the past year—i.c., up to the present 


date. In this the interest and repayment of loan is 
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The costs per unit generated were for this | 


lighted the fires under the new boiler, and then the chair- 
man of the Council switched on the street-lighting. This 
ended an enjoyable function, and we have only to conclude 
with our thanks to the electrical engineer for his kindness 
in showing us round the works. 


r eee 
THE DIFFERENTIALLY-COMPOUNDED MOTOR. 
BY W. R. KELSEY, A. I. K. E. 


For the majority of purposes the speed regulation of 
simple shunt or series wound motors is sufficiently within 
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included. Thus the increase in October this year is due 
to the last loan obtained. The area between this full line 
and the revenue eurve clearly shows the financial state of 
the undertaking, and that during the summer months there 
has been insufficient revenue to meet the capital charges. 
About the middle of October this ceased to be the case, 
and during the winter months an effort will be made to 
wipe off the deficiency. If the undertaking was still in 
the hands of а company and not obliged to pay interest 
and repay capital, the profit each month would be repre- 
sented by the difference between the two dotted lines. It 
must be remembered that these curves are for a period 


limits to render their adoption advisable; and of these 
types the shunt motor is well known to be by far the 
better for running at a fairly constant speed with varying 
load, the main advantage of the series winding being the 
large starting torque thereby obtainable. The ordinary 
cumulative compound winding, as is to be expected, 
presents an intermediate character, the similarity of its 
properties to those of a shunt or series winding being 
proportional to the smaller or grester number of its series 
turns. For a moderate compounding it possesses fair 
starting power under load, with rather poor speed regula- 
tions if the load be varied. 
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when the works were being moved, and hence the returns 
for next year will be much more favourable to the under- 
taking. In fact, the results obtained in Fig. 5 fully, 
warrant the expensive changes which have been made, | 
and argue well for the future of the undertaking. 

At the opening ceremony on Monday last only two 
toasts were given. The chairman of the Council, Mr. T. 
Horton, proposed Success to the Electric Light Under- 
taking and the Electrical Engineer," which was replied to 
by Mr. Bates, the chairman of the Electricity Committee, 
and Mr. Gibson. The other toast was that of “The Con- 
tractors.” After an inspection of the works Mr. Bates 


In general, as has been said, the use of motors of these 
types is advisable on account of their simplieity, and more 
, particularly their economy in original and running costs. 
There are cases, however, where these points are sub- 
servient to the necessity for a very uniform speed under 
two or more loads, and this particularly with respect to 
motors used for driving textile machinery. For such 
purposes, where а 5 per cent. variation may mean much, 
shunt motors fail to meet the case, and differential 
windings may advantageously be employed. In such 
windings the series-turns carry current ina reverse direction 
to the shunt, so tending to reverse the magnetic flux. 


N 
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Such motors may then be regarded as shunt motors fitted 
with a number of demagnetising series-turns, and the 
determination of the windings is of some practical use 
and interest. 

The points may, perhaps, be most clearly brought out 
by ascertaining the ampere-turns necessary in the shunt 
and series coils for a machine with a given armature and 
magnets. 


If Z=the flux in C.G.S. lines per pole ; 
T =the number of armature bars ; 
N =the speed in revolutions per minute ; 
C =the current in amperes ; 
p=the number of pairs of poles ; 
n = the number of pairs of parallel circuits on armature ; 


then the horse-power developed is given by 
1:41 ZTOCp10*?.2 т N 
12 л 38,000 


so that for a given output of power and speed the only 
quantities that can be varied are Z and C. Thus if any 
chosen value of C be inserted in the equation, the corre- 
sponding value of / may be at once calculated. 

If, then, the motor is required to run at two different 
horse-powers with the same speed, two curves may be 
plotted, showing for each load the corresponding values of 
current and flux at that speed, as in Fig. 1. Now, the 


CURRENT 
Fic. 1. 


current and flux in the actual motor are not independent 
at а constant speed, but each value of the current corre- 
sponds to a particular flux. "There is thus on each of the 
curves obtained only a single point giving the current and 
flux for that horse-power and speed. 

To find these, it should be noted that no current flows 
through the armature when the flux, Z, is such that at the 
Ser speed the back pressure is equal to that of supply, 

—that is, when 
y 0 En 

TNp 
ATNp 
60 % 


x 10°; 


since the back voltage equals x 1077. 


On the other hand, if the flux is altogether removed, the 
current through the armature is simply equal to the supply 
pressure divided by the combined resistance of the arma- 
ture and series coils. Hence, if from a point on the flux 
scale representing the value of Z so found a straight line 
be drawn to a point on the current scale representing this 
maximum current, tbis will cut the two curves in the 
required points. As this current is generally too large to 
be conveniently set off, it is preferable to draw from the 
point on the flux scale a line inclined to the axis at an 

1 E: (* q 60 x 10^ 
angle tan ҮН. 7E 
resistance, and 4 the ratio of the length on the flux scale, 
representing one C.G.S. line to the length on the current 


) where К denotes the motor 


scale of one ampere. In this latter way it is possible to 
draw only so much of the line as may be necessary to cut 
the curves. By either method the current and flux which 
must coexist for each load is found, no other values being 
possible. 

To determine the windings, the induction curve (Fig. 2) 
showing armature flux and exciting ampere-turns is plotted 
in the usual manner, and the ampere-turns necessary for the 
production of each of the two values of flux given by Fig. 1 
are ascertained. If these be denoted by X, and X,, the 
currents by C, and С„ the number of turns in the series 
coils must evidently be 

XIX 


C, == C, 
and the ampere-turns in the shunt must be made equal to 
X, + C, (series-turns). 


The actual section of the conductor of each may be 
settled in the ordinary way, though it is to be noted that 
the less the resistance of the series-turns the smaller is 
the difference of flux necessary between the given loads. 
This winding is the only possible one satisfying the given 
conditions, and even thus it is not practicable to ensure 
uniformity of speed at intermediate loads. Were the 
induction curve a straight line between the two flux points, 
this constancy would naturally follow, but inasmuch as in 
the region of the curve available for practical working it is 


Auen TN 
Fic. 2. 


convex upwards, a fall of speed occurs between the two 
positions. The variation per cent. is the same as that of 
the flux from straight line values. Where a given special 
variation is permissible between the low and full load 
values, it is only necessary to draw in Fig. 1, instead of а 
single straight line, two, one for each speed, and to take the 
intersection of each with its particular load curve. 

It is obvious that since the series coils act in opposition 
to those of the shunt, the energy expended in them is 
wasted so far as conversion into mechanical work is con- 
cerned, and that they should, therefore, be as few as 
possible. On this aecount it is not advisable to work the 
iron at the high inductions usually employed. A glance, 
indeed, at the induction curve will show how many times 
moro greatly the exciting ampere-turns must be reduced to 
produce a given fall of flux, if the working point be on the 
upper region than if below the knee. The magnets of the 
machine must, therefore, be of larger seotion, and so 
heavier, than in other types. The weight of copper also is 
augmented. 

The efficiency is necessarily somewhat reduced by the 
increase of turns in the field —viz., series turns, increase of 
shunt turns, and the greater length of each per turn due 
to the larger magnets. These losses may, of course, be 
minimised by greater original outlay on copper, provided 
this does not entail a lengthening of the iron cores, and, as 
against it, must be set off a lessening of the iron loss due 
to the smaller induction. The redistribution of the wasted 
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energy, as compared with the shunt motor, is thus an 
increase of the variable an 1 а reduction of the fixed losses, 
the greatest value of the efficiency being thus brought 
down to a smaller value of the load. 

The conclusions are, then, that the differential motor has 
good speed regulation, but is heavy and expensive in cost 
and working. Its speed should be high aod its resistance 
low, that а moderate difference in flux may be sufficient. 
Its shunt should be connected across the terminals that its 
power may not be reduced with large currents by any drop 
in the series coils. And, lastly, it may be advantageous to 
shunt some m of the main current from the field through 
а resistance having a high temperature coefficient. 


NOTES ON POLYPHASE MOTORS. 
(Continued from page 805.) 


А cireuit may possess both inductance and capacity. In this 
case we proceed in the same way by setting out a line, A B, 
to represent the ohmic resistance, R, at right angles to thia 
and to the same scale. Above the line is drawn the line B C, 
to represent the reactance due to the induction, 2 rn L. Off 
the top of this line is set a part, C D, of such a length that 
C D represents to the same scale the reactance - 1/(2 тъ К), 
due to the effects of capacity. If, then, the points A and C 
are joined, the line A D will represent to the scale the 
total impedance of the circuit. If the inductance is (as is 
shown in Fig. 8) greater than the capacity, D will be above 
the line. If, on the other hand, the capacity is greater 
than the inductance, then to get D, the line BC must be 
continued below the line А B, and A D will also be drawn 
below AB. This will show that the current will lead in 


phase 


C 
Capacity 


Inductance 


istance B 


Fie. 8. 


In the case of direct-current work the power in any 
circuit in watts is found by multiplying the volts by the 
amperes ; this is not the case, however, with alternating 
eurrents. As we have seen, part of the tension is required 
to overcome the back E.M.F. due to the induction; this 
portion, then, of the voltage is doing no useful work, and 
even when E represents the virtual volts and C the virtual 
amperes, it is not sufficient to multiply the two together 
to obtain the power in watts. The product of these two 
must be further multiplied by the cosine of the angle of 
lag. So that the equation for the power in any alter- 
nating circuit will be 

E x С x cos ф = watts. 

In the case of three-phase circuits the power in each phase 
must be obtained in this way, and the three products added 
together for the total power. The true watts in a circuit 
ean be found from calculation if the coefficient of induction 
is known, for we have seen that, from Fig. 5, the tangent 
of the angle of lag is equal to the reactance divided by the 
ohmie resistance. Hence, if the angle of lag is required, 
and we know the value of L, we can deduce from the 
equation tan ф = 2-0» LIR. 

The more usual method of finding the angle of lag is by 
inserting a wattmeter in circuit. This instrument reads 
the true watts, and as the apparent watts are found by 
multiplying the apparent volts and amperes as given by the 
voltmeter and ampere-meter, the ratio between the two is 
easily obtained. For instance, if the wattmeter gives the 
value of the energy in the line as 8,000 watts, and the 
&pparent volts are 100, and the apparent amperes 90, 
we can readily find the value of ¢. We know that 
E x C x oos $ = true watts, where E are the virtual volts 


and C the virtual amperes given by the instruments. We 
also know that the true watts given by the wattmeter 
are 8,000 ; hence 


E x С x cos $ = 8,000; 
or 100 x 90 x cos ф = 8,000; 
that 1з, cos ф = 888. 


Upon referring to a table of sines, we find that the cosine 
of an angle of 27:5 is ‘887, во that we may write ф as 27:5. 

On the left-hand side of our equation we have three 
factors which we multiply together. The question arises, 
which of the two first do we multiply by cos $ ; we may 
consider that wo multiply either. If we multiply the 
volts, we are then multiplying the amperes into the 
resolved part of the volts in phase with the current, and 
have the other component of the E.M F.—viz., sine E—as 
being required to overcome the counter E.M.F. due to the 
induction. The more usual way of looking at the matter is 
to consider that we multiply the amperes by cos &; we then 
resolve the current into an energy current in phase with 
the E.M.F., aud a wattless current in quadrature with the 
volts As in the working of any alternating generator 
this wattless current is of the utmost importance, because 
of its beating effect, this latter way of regarding the 
subject is the one more generally adopted. 

The ratio of the true watts to the apparent watts is 
called the ** power factor." Thisis always less than unity. 
In the example given above the power factor is 0 888, and 
is then equal to the cosine of the angle of lag. The value 
of the sine of the angle of lag will give a faetor which is 
sometimes called the induction factor. Thus in the 
above example we have seen that the energy current is 
90 cos 27:5 == 79:2 amperes, while the wattless current will 
be 90 віп 27:5, or 90 x ·461 = 41:49 amperes. 

In alternating-current circuits it is not advisable to use 
conductors of large diameter ; far better results are obtained 
when the conductors are made to consist of a number of 
small wires instead of one large one. The reason of this 
is apparent if we remember that the counter E.M.F. is 
due to the lines of force set up by the alterations in the 
direction and value of the current flowing. The current 
creates a magnetie field round the wire, the lines of force 
forming closed rings concentric to the axis of the wire. 
Now, the extent to which these rings will extend in the 
surrounding medium depends entirely upon the strength 
of the current. If the current is small, the lines will not 
extend far; also any al eration in the value of the current 
will first affect the lines nearesc to the axis. We have 
only to consider the effect on a conductor of abnormal 
dimensions to see that it is quite possible to have the outer 
layers of it lying quite outeide the field due to the self- 
induction. In actual practice it is, therefore, best to use 
small conductors, or else to make use of a conductor with 
a hollow core. Mr. Oudin states in his book on “ Standard 
Polyphase Apparatus and Systems " that with a large con- 
ductor the centre may not only be absolutely useless, but 
may even convey a current, due to self-induction, which is 
flowing in the reverse direction. 

For similar reasons it is not advisable in the case of 
three-phase transmission to use a triple-concentric cable, 
but to employ a three-core cable. It is easily seen that in 
the former case the central conductor will be subject to the 
influence of the magnetic field due to the other two con- 
ductors in a greater degree than will the intermediate 
conductor, while this will be worse placed than the outer 
conductor. It must also be remembered that with a three- 
phase current, whether the conductor be concentric or 
three-core, that the wires must never be run in an iron 
pipe. If attention is not paid to this point, owing to 
induction a current will be induced in the pipe, and as no 
current can be generated without the expenditure of energy, 
the result will be a corresponding drop in the tension of 
the eurrent in the conductors. ith a two-wire mono- 
phase distribution 16 may be that the fluctuations in one 
wire will counterbalance the fluctuations in the other, but 
this result will not obtain with three-phase currenta, as if 
one balances the other there is a third wire unbalanced 

Designers of direct-current generators know that the 
current is first of all generated as an alternating current 
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and then commutated into a direct current at the 
commutator. If the winding? were put on without any 
connection to the commutator, either as a ring or drum 
winding, and the two ends of the winding were connected 
to sliprings, we should get an alternating current. 
Similarly in any direct-current machine, if connections 
are made from two commutator sections to slip-rings 
(across the diameter in the case of a bipolar machine, and 
across а quadrant for a four-polar) we should obtain a 
direct current from the brushes resting on the commutator 
and an alternating current from the brushes resting on the 
slip-rings. The virtual volts of this latter current would 


be z + 42, where x is the voltage of the direct current ; 
the periodicity of the alternating current would Бе 
N x P+2, where N is the number of revolutions per 
second, and P the number of poles. 


Fic. 9. 


Let us consider for a moment this method of generating 
an alternating current. Take first of all a bipolar gene- 
rator. We know that all the inductors on the periphery 
of the armature core serve a useful purpose in the 
case of the direct current, those lying between the 
ear being required for commutating purposes, but 
or the alternating current these wires which are not in the 
magnetic field are idle, and equally good results would be 
obtained were all the inductors grouped under the poles, 
as shown in Fig. 9. This would leave a large portion of 


the armature core bare. We might then wind a different 
set of coils at right angles to the first, and if this set were 
treated as an independent winding it would give birth to 
a second alternating current, which would attain its mini- 
mum and maximum values 90deg after the first current 
had attained its maximum and minimum values. The two 
currents obtained in this manner might be treated as 
entirely separate both in their generation and in regard to 
the circuits they fed, or in the outer circuit they could be 
arranged to work in parallel. This arrangement of the 
generator gives us a two-phase current. In place of only 
putting on two independent windings, we could group the 
inductors of the various sets close together and put on 


three windings, as in Fig. 10, the centre of each winding 
being 120deg. behind the preceding one. This arrangement 
would give us a three-phase generator. In place of putting 
on only three sets of coils, we can, as in Fig. 11, put on 
віх, opposite coils being in series with each other. This 
shows that the method is equally adapted for either ring 
or drum windings. Now let the three sets of coils be 
denoted by the letters A, B, and C respectively. If, then, 
at any instant the tension in coil A has its maximum value, 
V, the tension in the winding В will be equal to 3 V, but 


will be in the opposite direction to the tension in coil А; 
the tension in coil C will be equalin value and sense to 
the tension in coil B. An instant later the tension in the 


first phase will have a value equal to RC V ; the tension in 
winding B will then be equal to zero, and the tension in 
winding C equal to — = V. In order to see what will be 


the respective values of the tensions in the various phases 
at any instant, all that is necessary is to draw a clock 
diagram and calculate the sines of the angles through 
which the various lines representing the teusions in tke 
windings have moved from the starting point. 

In the case given above we have considered that we 
have only to deal with bipolar machines : in actual practice 
we shall find that alternating generators are always multi- 
polar; this, however, presents no difficulty. With a bipolar 
generator the original state of things recurs after any point 
on the periphery of the armature has revolved through 
360deg., with a four-polar a complete cycle is made when 
the point has swept through an angle of 180deg., with a 
six-polar when the point has moved through an angle of 
120deg., and so on. The method adopted, then, is to con- 
sider the smaller angle, whatever it may be, as an angle of 
360deg. For instance, suppose that we are dealing with a 
20-pole machine, and that we desire to set out in the form 
of a clock diagram the E.M.F.'s generated instantaneously 
during a complete cycle. We can set this out in a complete 
circle, provided we multiply every angle under considera- 
tion by 10, and shall obtain by this method in a simple 
manner perfectly correct results. 


y 
Fie. 12 


The next question to consider is how are the various 
phases to be connected. There are various ways of doin 
this. In the first case we can adopt the method асока 
іп the case of а two-phase generator and run three pairs of 
leads. In this way we should treat each current as being 
entirely independent of the others in the generator, and in 
the outer circuit they might also be independent. Although 
this method would be feasible, it is not one which is usually 
adopted, the more general method being to connect the 
three phases in either mesh or star connection. The latter 
is now the more prevalent, although the former is used 
at times, while occasionally we utilise a combined star and 
niesh connection. 

Fig. 12 shows the connections between the phases in a 
mesh formation. It is clear that with such а connection 
the voltage between the outgoing leads, X and Y, is simpl 
that due to winding А, whieh has а maximum value, V. 
Now consider Fig. 16. Here we have joined the neutral 
points of the three windings, and can, if we choose, run 
three separate wires from the generator, making the one 
from the neutral point, P, the common return for all three 
circuits. It is evident that the tension between X, Y, or 
Z, and the wire, W, from the neutral point, P, will be the 
tension due to one winding which we have assumed has а 
maximum value, V, but we may omit, as is the usual 
practice in motor installations, the wire from the neutral 
point: we then require to know the tension between any 
two of the leads. This is necessarily more than V when 
at its maximum value, for, as will be seen from the figure, 
any two coils are in series. It is not, however, equal to 
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twice V, as the two windings A апа В аге not in phase, 
and therefore do not attain their maximum and minimum 
values at the same instants, tho angle of lag between them 
being equal to 120deg. Now, we know that the voltage 
follows a sine law ; hence, if we take any instant when the 
tension is vhat due to the winding having taken up a 
position 0 degrees from the datum line, the E M.F. will have a 
value such that it is equal to v sin 6. Now, the tension in 
winding B follows the same law, but is 120deg. behind the 
tension in coil À ; consequently in combining the tensions 


in A and B we get sin 0 – v sin (0 - 120) = /3 v sin (0 — 30). 


In other words, if V is the tension due to the winding À 
the tension between the lines A and В will be v3 V. 


(To be continued. ) 


SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING.* 


‘BY JAMES SWINBURNE, PRESIDENT. 


ARGUMENT.—Two kinds of limit— Electrical means scientific engi- 
neering—Engineering is science — Unapplied and applied science 
complementary — Engineering includes both raw and finished 
science—Raw science important—Unfortunate attitude of raw 
towards finished science—Development of tidal power not prac- 
tical—Fictitious value attributed to water powers—Electrical 
energy direct from coal a dream—Limits of efficiency of steam- 
engine—Steam and SO,—(Notes: units; entropy)—Limits of 
gas-engine — Large margin for improvement — Dynamos and 
transformers near limit—Secondary battery progress limited 
chemically— Little chance of great improvement—Cables made 

` empirically: room for advance in insulation, but not in con- 


-ductor—Condensers not wanted—Electromagnetic condenser— | 


Enormous unavoidable waste of light—Arc capable of improve- 
ment Not studied from all standpoints—(Note: back E. M. F. 
of arc) More refractory conductors for incandescent lamps — 
Carbides Metals Electrolytic lamp Possibility of direct radia- 
tion—Cooper-Hewitt lamp Electric heating— Want of variable 

Speed gear for electromotives—Application of electrolysis limited 
by ignorance of those interested. 


. It is customary for a presidential address to be a review 
of the development of, the science with which the Institu- 
tion is particularly concerned. Such a review is especially 
beneficial in the case of such a rapidly growing industry as 
electrica] engineering, as the outlook changes considerably 
during a year. But other forms аге open—for instance, I 
might have devoted our time to the discussion of the work 
of this Institution, and gone fully into its growth and its 
doings, and we might have considered what the Institution 
has done for the industry, and what it ought to do in the 
future. 

Instead of а review of the past,a dream of the future 
may take the form of a presidential address. This form 
has great attractions for me for several reasons. In the 
first place, this kind of prophecy is easy and pleasant. I 
might draw a rosy picture of the future when everything 
conceivable is done electrically. We will have electrical 
energy developed direct from carbon at the coal-pits. Not 
only all our lighting, but all our domestic heating will be 
done electrically. There will be no smoke in our cities, 
or in what will correspond to them. Most of the dirt 
of our houses will have vanished. Large and crowded 
towns will have disappeared, because the telegraph 
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will have given way to ite wireless rival, and that 

will have given way to the wireless telephone, with no 

exchanges and no subscriptions. There will thus be no 

need for people to go and. see one another to transact 

business. Even when matters must be written to preserve 

a record no office will be necessary. You will dictate by. 
wireless telephony to your shorthand clerk at his distant 

house. Perhaps we will all learn shorthand instead of our 

present cumbersome system of writing, and all books and 

letters will be in one language, written and printed 

phonetically at speaking speed, or faster. The horse will 

have gone, leaving clean and odourless streets, with smooth 

surfaces on which people travel in rapid electric auto- 

mobiles. The railways with very rapid long-distance 

service will be entirely electric. It is very easy to prophesy 

in this sort of way, not only in a general way, but in con- 

siderable detail ; and it is an amusement that brings much | 
credit to the prophet. If any of his prophecies. seem 

unlikely to come true he merely has to say, Wait a 

little!” While if anything like what he foretells comes 

into existence, say 20 years hence, all he has to do is to 

refer back to an address to claim that he has foretold it, 

and the future inventor will have half his credit taken 

from him and given to the prophet. If the prophecies are 

sufficiently vague, there is certain to be some sort of fulfil- 

ment of some of them sooner or later, and it is always well 
to have а good many past publications of this sort in stock 

waiting for future development. 

Great though the temptation is I will resist it, and try 

to look into the future from quite a different point of view. 
We have been going ahead so very fast lately—even our 
acceleration itself increasing—that we may be a little apt 
to have vague views of what we can and what we cannot 
do electrically. It may be well, therefore, to try and look 
over some of the branches of our great and diverse industry; 
and see what obstacles are now opposing us, and what are 
likely to oppose us shortly, and whether the obstacles are 
insuperable or not. This sort of prophecy is much more 
difficult than the other, for there can be no credit 20 years 
hence in having said something could not be done, even if 
it has not, while if it has been accomplished the position is 
still more difficult. Negative prophecy is thus unattractive. 
But the discussion of our limits may not only have a 
beneficial effect in making. us modest, but it may be a much 
greater benefit if by focussing our attention on a limit of 
any development, we find either that the obstacle is 
theoretically insurmountable—in which case we must go 
round it—or that it has to be scaled in a particular way. 
_. There are clearly at least two kinds of obstacles. For 
instance, it is obviously impossible to get more than 
746 watts out of a dynamo taking 1 h.p. to drive it. But 
the limit of possible speed on an electric railway belongs 
to quite a different category. I will therefore discuss various 
branches of electrical technology to see what may prevent, 
or is preventing, further advance. 

An address is usually taken without discussion. When 
it deals with views or facts which are generally accepted 
no difficulty arises, but in this address I must touch on 
many points which may be controversial. It must be 
remembered, therefore, that though I do not insert “ І am 
of opinion” or “І think” before every proposition, that is 
all my statement, however definitely made, amounts to ; 
and I will ask that what is for shortness stated dogmatically 
should only be taken as personal opinion, and be accepted 
or rejected on the grounds given or understood, and not in 
any way on authority. 

Twenty years ago this Institution was chiefly concerned 
with the development of the telegraph. We can get but 
few telegraph papers now. This is not because telegraphy 
is dead ; it is because most of its problems are solved, so 
there is little to discuss. The fact that thero is little to 
discuss in telegraph is the proof of its vitality. It bas 
passed out of the childhood of technical difficulties into the 
manhood of commercial development. Ten years ago we 
were in the thick of the evolution of the dynamo and the 
transformer. Now there is little but detail to discuss 

about electrical generating machinery. This is because 
heavy electrical machinery has got through its difficult 
infancy, and is now a trade, which is the highest compli- 
ment that can be paid to it. But we electrical engineers 
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have also developed through our difficult training into 
being the scientifie branch of the engineering profession. 
Our exactness of caleulation and measurement has leavened 
the steam engineers, and the other manufacturers with 
whom we have to work in concert. But this must enlarge 
our mental view and move out our horizon. We must not 
say that because we can buy effieient dynamos and order 
accurate instruments that we need have no technical know- 
ledge. Quite otherwise. We must understand dynamos 
as before, also measuring instruments, but we must also 
understand  steam-engines, gas-engines, fuel questions, 
financial matters, parliamentary matters, tramway matters, 
railway engineering, and, very soon, railway management. 
All these are the work of the electrical engineer. No one 
man can be a complete electrical engineer, but each of us 
ought to know one subject well and a large number of allied 
subjects fairly well. | 

As a basis of technical knowledge, which I am alone 
dealing with to-night, we must have a fairly all-round 
knowledge of ‘s theoretic] physics and chemistry. Physics 
is merely unapplied engineering. Science is alee ante 
tunately the split is very difficult to heal—into two parts, 
generally wrongly called the theory and the practice, or 
pure and applied science. This fissure is not so deep in our 
branch of engineering, but it is there. Science, to be worthy 
of the name, is knowledge of nature utilised by man. Engi- 
. neering is science, and science is engineering. You can 
cut off a part and call it unapplied science. This is 
what is generally known as theory, or pure science. It 
is not purer than any other science, and the term theo 
is misapplied. To be an engineer you must know bot 
branches. There is nothing superior about knowledge 
which is not yet applied. It is mere raw material; it ma 
be useful when worked up, and it is valuable before it is 
worked up, but only because it may be worked up. The 
so-called practical man who works at applications without 
understanding the generalised principles is ignorant. He 
only understands a part of science. The so-called scientific 
man who only understands what is called pure science is 
just as ignorant. Each understands part of his subject 
only. Specialisation demands sacrifice of general know- 
ledge to gain particular, but the “theorist” and the 
‘practical man " are both ignorant of half science. Very 
sinister is the influence of the .“ practical man" who 
despises theory and thinks everything abstract, or 
mathematical, or chemical is better left unlearnt, and who 
glories in his so-called practical knowledge; but just as 
sinister is the attitude of the half-scientific “theorist ” who 
thinks his own kind of knowledge includes of necbssity 
that of the “practical man.” The, may I say, somewhat 
supercilious attitude of tho (from this point of view) 
balf-educated scientific man, who only deals with the 
raw material of knowledge, has done more to increase 
the gap between applied and unapplied science than any 
action of uneducated manufacturers. The sort of tacit 
assumption that an engineer can never be a “scientific 
man," while а “ scientific man " can teach the engineer his 
business, cannot fail to annoy the engineer, and this feeling 
of annoyance is largely the cause of a great deal of opposi- 
tion to techical, thav is to say, really scientific education. 

Perhaps the votary of unapplied science sometimes feels 
that it is bard that people who only possess, in his opinion, 
& kind of knowledge which is unworthy of the name of 
science should be able tc secure more fishes and more 
loaves. Нз must remember that he gets more kudos. 
Moreover, unapplied science is pleasanter to acquire. Most 
of us would rather read chemistry or mathematical physics 
or study, say, the eccentric little ways of radio-active 
bodies than design coal conveyors or tabulate meter charges. 
But the great work of the world and the making of character 
depend on people doing what they dislike, not what they 
like. The world will requite with cereal and marine pro- 
duce the man who does what the world wants. If he bas 
to spend his earlier years over the applied half of science, 
and has little time tu indulge in the pleasures of the other 
haif, because as a young man he only gets very little black 
bread and the meagrest kind of kippered fish, he is enabled 
to give the world more useful work later in life, and 
eventually earns more amylaceous and brain- forming 
material; and the man who has preferred to indulge in 


the more interesting but less useful half of science should 
respect his knowledge, and should not cast envious eyes on 
the enormous income of starchy and phosphoric material 
the practician has to pretend he makes. The raw science 
man has his own reward. He has pleasanter work, that 
most would like, and he has in proportion a much better 
position. Each branch has its own peculiar advantages, 
and there ought to be no sort of antagonism. I would 
plead for more mutual respect and a better understanding 
among scientific men, and closer fellowship among those 
who study raw science and those who deal with it in its 
finished form. 

We as electrical engineers ought especially to heal the 
Split between the two halves of science; a split which is 
much deeper in other branches of engineering, such as 
chemical and purely mechanical. We ought to unite know- 
ledge of both branches of science in one individual as 
much as possible. The electrical engineer must not be 
only an overgrown wireman, a mechanical engineer with a 
little electrical knowledge, а mathematician, a financier, а 
lacquered brass and sealing-wax varnish instrument maker, 
a physicist, or a manager of men. He must be all of 
these, in different proportions in different people. Our 
Institution should equally deal with all parts of our 
knowledgo. We ought to have papers on the value and 
eost of fuel and on electrons; on the best way of arranging 
piece-work, and on the thermo-dynamics of the dissociation 
theory ; on the “skin” effect and cylinder condensation ; 
on the relation of e to borrowing powers; on Wien's law 
and the proper charge for lamps on variable circuits; on 
the relation of the refractive index and specific inductive 
capacity and the electromagnetic theory of light, with 
special reference to the waste of power in alternating 
rubber cables; on thermo-dynamic potential applied to 
making manure by паше archi Guldberg aage's 
law and gas engine combustion ; on tube railways, Hertz 
waves, wireless telegraphy, strikes, blast-furnace gas, sub- 
marine telephony, automobiles, standard cells, tramway 
cars, and everything that concerns акеден setae 
This session the Council hopes to deal with a v assort- 
ment of such questions, holding as even a hand as possible 
between the various branches of our subject. No excuse 
is, therefore, needed for ranging over a fairly large area in 
an address. To keep within reasonable limits of space 
our attention will be confined to heavy electrical engineer- 
ing, thus omitting the electrical transmission of messages. 
oe each subject can only be treated very shortly 
indeed. 

Tides.—The tides are often referred to as a possible 
source of energy even to this day, and it is urged that in 
places where the tide rises abnormally—for instance, in the 
estuary of the Severn—it would pay to make а dam with - 
turbines. The sort of argument is that if you have an 
area of, say, 1,000 square metres, and a total rise of 
15m., you have 15,000 cubic metres of water, and as this 
runs in twice and out twice a day, you have 15,000 
cubic metres of water falling the equivalent of 60m. 
& day, or approximately 100 kw. This statement 
contains many fallacies. In the first place, in order to 
get the full advantage of the difference of level, the water 
must be let in and vut at high and low tide only. Even 
then the equivalent, or average head during discharge 
or charge, is only 74m. But a system which gave an 
enormous power for a very short time four times a day 
would be of nouse. The plant would be expensive and the 
result of no value. With a single tank it is impossible to get 
а continuous output. If the tide is coming in and you get 
power by letting the tide fill the tank, the power will 
decrease to zero as the tide begins to fall and comes to 
the same level as the water in the tank. It is, therefore, 
necessary to have more than one tank. To make the 
plant practical you want fairly constant pressure available 
on the turbines, though you may waste head by sluices or 
valves. Then the tank may be divided up into three, one 
of 200, and two of 400 square metres. The small one 
is emptied at each low tide and filled at each high tide. 
Starting at half tide, with the tide rising, and the 200m 
and one 400m. vat empty, and the other 400m. quite full, 
the small tank takes in water at such a rate that at high 
tide it is half full. It thus takes іп 1,500 cubic metres of 
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water with a useful head of 74m. for three hours. This 
gives 10 kw. At full tide the large empty tank is allowed 
to fill through a turbine working on 3}m., but taking twice 
as much water per minute, and this goes on till half ebb 
tide. The small tank is rapidly filled to high-tide level. 
At half tide the large tank has 33m. of water, and the 
head is getting too small, so the small tank is now allowed 
to empty for three hours with 74m. fall, until low tide. 
From low tide to half tide the second large tank is empty- 
ing from the 15m. to the 114m. level. By means of these 
tanks, of total area of 1,000m., and two turbines and one 
dynamo we thus get 10 kw. going into the turbines. If the 
tide—and the пеар tide must be taken—is only, say, 4m., 
we only get 700 watts! No doubt the tanks and turbines 
might be worked somewhat more profitably than I have 
sketched, but there can be little margin. Turbines to work 
on variable pressures, or any sort of storage, mean more 
capital expenditure, and it is the great capital expenditure 
that wrecks tide schemes. It is often said that a Nor- 
ron fiord or a Scotch loch could be easily dammed and 
utilised, but it would be impossible to find three lochs all 
opening out together. The need for more than one reser- 
voir does not seem to have been recognised. In addition, 
the demand for electrical energy on Scotch lochs or 
Norwegian fiords is rather minute. 

Water Power.—Some years ago there was a great deal 
of excitement about the development of water powers. 
The possibility of “harnessing Niagara" and utilising water- 
falls all over the world was hailed.as a great triumph over 
Nature, and the idea was that power could be got for nothing, 


and industries would all migrate from coal districts to the 


neighbourhood of water powers. The daily press and the 
magazines took the matter up, and there is something in 
the idea of saving some of the colossal waste of natural 
energy that appealed especially to the half scientific or 
unpractical reader. At the time of the excitement it was 
pointed out, largely in vain, that water pewer did not cost 
nothing, because the development of a fall demanded a 
good deal of capital, whose interest and depreciation had 
to be paid. But further than this, Ricardo’s theory of rent 
is applicable to water powers as well as to arable land. If 
steam power costs a farthing a unit, and if water power 
at the same place can be produced for half a farthing, after 
paying working expenses and interest, the owner of the 


. water power will claim the odd half farthing as rent, or. 


will just allow the water power enough to encourage tho 
production of a new thing. As a rule, however, a water 
power is not where it is wanted industrially. In the nature 
of things water powers are generally in hilly countries, and 
are seldom near the sea. The result is that a water power, 
as a rule, cannot command the same price as steam or gas, 
because it is not where it is wanted. Тһе idea in starting 
many of the water-power stations also was that works 
which needed power would come and settle near. As 
a matter of fact the cost of power is a much smaller item 
in most industries than is generally supposed, and it does 
not pay to start a works in an otherwise not perfectly 
suitable locality simply for the sake of the cheap water 
power. In such industries as engine building, flour milling, 
spinning and weaving, and so on, the chance of reducing 
the expense for power is not enough to overcome other 
considerations. It may be said that in electro-metallurgical 
processes the whole cost is practically the electrical energy, 
and so carbides, aluminium, and electroly&ic soda, and 
chlorate of potash will be made at water powers. Even 
this, however, is misleading. Carbides and aluminium 
are generally made at water-falls, and chlorate nearly 
always is. Electrolytic soda and bleach are made at water 
powers, but are also made extensively by steam-driven 
plant. Against the cheaper power we have to put extra 
carriage for materials and for coal, which is often 
needed in addition, and extra carriage for finished products, 
and very often extra cost of labour, as labour is often dear 
and bad in water-power districts. Let us take as an example 
calcium carbide. The general idea is that the electrical 
energy is practically the whole cost of the carbide. Taking 
present practice, however, a kilowatt makes about two 
tonnes, or, say, two tons of carbidea year. The difference 
between water at, вау, £2. 10s. and £5 a kilowatt year is 
thus £1. 5s. a ton in cost. The price of carbide may be 


‘sulphuric acid will attack it. 


taken at £13. 103. a ton, so doubling the cost of power 
instead of nearly doubling the price of the carbide would 
increase it a little more than 10 per cent. Difference in 
local cost of coke, lime, and labour, coupled with cost of 
carriage, may thus easily be of more importance than cheap 
power, even in such a case as calcium carbide, which is an 
electrical furnace product in which, at first sight, the power 
seems to be the main element of cost. In the case of electro- 
lytic caustic and bleach, for one ton of caustic and the 
corresponding bleaching powder, the electrical energy, 
taken at £2. 10s. pe? kilowatt year, a low water-power cost, 
comes to about 17s. 6d. The caustic and bleach sell for 
about £20 according to a varying market. Doubling the 
price of power therefore increases the price some 5 per 
cent. It may thus easily pay to use much more expensive 
power if the other conditions are more favourable. Steam 
power, for instance, will cost three or 34 times as much, 
and yet it pays to make electrolytic caustic and bleach in 
England where the other conditions are all favourable. It 
is not, therefore, the want of water power that has kept the 
electrolytic industry back in this country. For a water 
power to be really valuable, it should be near a source of 
material, on the sea, and should have a great head of water, 
so that the capital cost of development is small. Such а 
water power is very valuable—to the landlord. A blast 
furnace is more valuable than a water power. There are 
plenty in England. But the owners, who have been wasting 


the gas up to now, will not give it away; they will want 


rent, so that it will only just pay to use this gas rather than 
make it. The electrical industry thus does not gain, bat 
the ironmasters do. | 

Carbon Cells.—For many years “electrical energy direct 
from coal" has been the dream of the electro-chemist— 
that is to say, he has dreamed of an electrolytic cell in 
which the consumed electrode is carbon. The best way 
to realise the difficulties of this problem is to consider it 
solved and see what it means. The carbon must be in 
contact with an electrolyte, and that electrolyte must either 
be in contact with a second electrolyte which wets the other 
electrode, or must itself be in contact with that electrode. 
This second electrode must almost certainly be metal, as 
there are no other non-metallic conductors available. The 
electrolyte in contact with the carbon must be a salt of 
carbon, or must contain a salt of carbon, or it must contain 
another salt whose positive radicle ean be replaced by 
carbon. Such compounds as the hydrides, nitride, oxides, 
chloride, bromide, or the sulphide, or silicide, of carb n 
are not salts in the electrolytic sense. Carbon forms 
part of the electro-positive radicle in the organic radicles, 
and part of the electro-negative radicle in the cyanogen 
compounds, but it is never a radicle by itself. To sum 
up the matter shortly in the light of modern theory, 
carbon never forms ions, and has therefore no solution 
pressure, and can therefore give no E.M.F. At ordinary 
or moderate temperatures carbon is practically inert. 
Oxidising agents will attack some forms slightly, and 
In this latter case the 
formation of water and its combination with the acid is 
the determining factor. At high temperatures, oxygen, 
sulphur, silicon, and to some extent nitrogen, and many of 
the metals combine with carbon, but there is no dissociable 
salt of carbon formed. The carbon cell thus seems impos- 
sible. Such schemes as Mr. Reed's, ingenious as it is, is 
not а solution of the problem. It would be simpler to 
reduce zinc oxide with the carbon and then put it in а zinc 
cell. It is hardly necessary to discuss thermopiles or 
thermo-magnetic engines as possible economical producers 
of electric power. 

( To be continued. ) 


TUNBRIDGE WELLS ELECTRICITY WORKS. 


On Wednesday evening last we had an opportunity of 
again inspecting these interesting works at a time when 
Alderman Elvy Robb, tho chairman. of the Lighting Com- 
mittee, was entertaining the Corporation in the same. А 
large number of prominent townepeople wore also present 
to inspect the plant, which, it was explained to us, was not 
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for sale. 
telephone question and to confine our attention to the 
electrical work on view. Mr. H. L. P. Boot, the consulting 
and resident engineer for the works, has made large exten- 
sions and improvements since the supply was inaugurated 
іп 1895. А list of the plant extensions would be a long 
one, but it suffices to say that there is now in the 
engine-room plant of nearly 2,500 h.p. The largest 
generators are à Ferranti alternator driven by a 1,000-h.p. 
engine, and another alternator of the same make driven by 
a Willans tbree-crank engine of 800 h.p. The new switch- 
board for controlling the whole of the generators is of the 
Ferranti type, but the feeders are still controlled from the 
original switchboard. The greatest improvements made 
since the works were firat started are in connection with 
the condensing of the exhaust steam from the engines and 
in the boiler-house. With the extension of the boiler 
plant, two Lancashire boilers have been installed, each capable 
of evaporating 9,0001}. of water per hour with a working 
pressure of 200lb. The steam is also superheated. The 
condensing plant was most desirable at Tunbridge Wells, 
owing to the high price which had to be paid for coal. The 
engineer has found that with the high cost of transport it 
pays to get the best coal and to economise it by using most 
efficient plant. The condensing water is cooled in a large 
Klein cooler constructed over a storage reservoir holding 
140,000 gallons of water. The cooling tower is able to 
deal with circulating water equivalent to 3000 h.p. 
developed in the engine. The air and circulating pumps 
are of the well-known Edwards type, and these were 
working exceedingly well at the time of our inspection. 

On Wednesday last the offices in the station were turned 
for the evening into museums, in which various apparatus 
was on view, and the chairman of the Electricity Com- 
mittee had also provided exhibits which appealed to the 
ordinary consumer. Some interesting experiments were 
made in the engine-room on 3,000-volt arcs, which we 
believe were more appreciated than understood by most 
present. As regards the financial position of the Tunbridge 
Wells undertaking, the total expenditure on it to date is 
£70,000. The gross profits since the supply was com- 
menced approach £20,000, and after the payment of 
rete and sinking fund, a net profit of £6,154 has been 
earned, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on Nov. 27 the follow- 
ing were the candidates balloted for : 


Members,—-K. О. А. Gulstad, Great Northern Telegraph Company, 
Copenhagen ; E. С. Jones, Town Hall, East. London, South Africa ; 
W. J. Lineham, 2, Leyland-road, Lee, S. E.; D. Reid, 18, Cambridge- 
street, Glasgow ; A. W. Whieldon, Sutton, co. Dublin, Ireland. 

Associate Meinbers, —S. E. Britton, Electricity Works, Motherwell, 
N.B.; W. C. Brown, New Primrose Gold Mining Company, 
Germiston, South Africa; W. W. Buckton, Messrs. Harland and 
Wolff, Belfast; W. E. B. Dove, Crown-street, Darlington; A. L. 
Forster, Chance Bros. and Co., Limited, near Birmingham; С. E. 
Heyl-Dis, Warrington; W. Maunox, Electric Light Station, City- 
тоза, E.O.; C. W. Nicholl, the Calcutta Electric Supply Corporation, 
Calcutta: Н. W. J Peterson, 30, Braxfield.road, Brockley, S E.; 
P. E. Rycioft, Rosedale Villa, Cameron-road, Seven Kings; W. H. Smith, 
55, High-street, Bedford ; G. К. Spurr, Electricity Works, Ley-street, 
Ilford ; W. Wharam, Claypit-lane, Leeds ; H. L. T. Wolff, 52, Carson- 
road, West Dulwich, S. E. 

iu. —H. Bailey, Sunnybank, Shear Bank-road, Blackburn; 
А. W. Bennis, 28. Victoria-street, Westminster; E. F. Boult, 111, 
Hatton-gsrden, E C.; C. B. Chartres, Akeld House, Wooicr; Н. de 
Pinna, Corporation Electrical Department, Cape Town; G. Dixon, 
Hrotton Hall, Brotton, R. S. O., Yorks; H. B. Dorrell, Electricity 
Works, Buxton; J. F. Edmunds, St. Margarets, Duncombe-hill, 
Honor Oak Park, S, E. ; A. Eve, Uralite Works, Higham, Kent; 
J. Gilligan, Witwatersrand Gold Mining Company, Knights, Trans- 
vasl; A. Gray, Birkdale District Electric Supply Company, Birk- 
dale; S. B. Griffith, 8, John.street, Adelphi, W.C.; L. T. 
Healy, 20, Linton-street, Islington, F. C. Heritage, 22, 
Windsor-road, Forest Gate: A. Johnston, St. Helens Tramway 
Depôt, Swansea ; L. J. Lawless, 27, Castlewood-avenue, Rathmines, 
Dublin; G. C. Leach, Birchill Lodge, Hasland, Chesterfield; 
А. B. Longden. British Westinghouse Company, Trafford Park, Man- 
chester; W. McDonald, E'ectric Supply Department, Commercial- 
street, Sheffield: J. Mel ichlan, 33, Азин тооп гоа, West Hamp- 
stead, N.W.; W. Makinson, Roundthorn, Sale, Cheshire; W. H. 
Merrett, Royal College of Science, South Kensington, 8.W.; E. H. 
Mottram, Te Arol:a, Ashley- ro ul, Upper Parkstone, Dorset; E. Н. 


We found it well to refrain from mentioning the | Owtram, 6, Roeland-street, oe 
terrace, Newcastle-upon-Tyne ; 


Town ; P. C. Parker, 6, ud 
Rigg, 50, Springfield-place, 8; 
xn 8 Ww. J. W. P. 


E. € Roche, 8a, Durham-place, Oampden Hill-road, 


Scott. Erkinholm, Langholme, N. B.; W. B. Scott, Eversley Cottage, 
Middleton, near Manchester ; C. Н. Shanan, 142, Great Mersey-street, 
Liverpool; E. V. F. Shaw, 3, Queen’s-road-villas, Plymouth; Н. C. 
Silver, 23, R.dceliffe-square, S. W.; A. Smith, 81, Oanal-street, 
Nottingham ; T. Smith, Electricity Mains Department, Hon y 
Fields, Wolverhampton ; J. D. Stevens, 2, Down-terrace, Maynard- 
street, Cape Town ; W. W. Wakloy, 177, Maida-vale, W.; F. Walker, 
Telegraph Department, Brisbane, Queensland; H. West, Cyclops 
Steel and Iron Works, Sheffield; C. H. Williams, No. 4 Residence, 
Royal Naval Hospital, Haslar; J. C. Wilson, 152, Oxford-street, 
Manchester ; R. E Workman, 5, Woodside-terrace, Glasgow. 

Sludents.—N. Barr, Electrical Department, Midland Railway, 
Derby: W. Blathwayt, Faraday House, Charing Cross-road, W.C. : 
J. Bollands, jun., The Fox Inn, Melton Mowbray ; R. E. Brooke, 
School Field, Rugby; E. Fisher, 6, Ohesham-villas, Sudbury, 
Middlesex; V. W. Gill, Faraday House, Charing Cross-road, W. C.: 
J. Hague, 71, Acres-lane, Stalybridge ; R. Hardy, Faraday House, 
Charing Cross-road, W.C. ; R. P. Hulton, Willisford, Northallerton : 
P. V. Hunter, 10, North Danes-road, Great Yarmouth; P. H. Keeling, 
Faraday House, Charing Cross.road, W.C.; R. Line, 4, Cardigan- 
terrace, Melton Mowbray ; T. Mason, Faraday House, Charing Cross- 
road, W. C.; W. Н. Mayston, 106, Western-road, Brighton; W. G. 
Perry, 6, Warndon-street, Rotherhithe New-road, S. E.; E. W. 
Porter, Weston-on-Trent, Derby; E. B. Thomas, Faraday House, 
Charing Cross-road, W. C.; E. J. Ward, 58, Regent-road, Salford, 
Manchester; R. C. C. Yates, Febina House, Bushbury-lune, near 
Wolverhampton. 


FOGS AND SMOKE. 


At a meeting of the Sanitary Inspectors’ Association on 
Dec. 6, Mr. I. Young, president of the council, in the chair, 
Mr. Charles R. Darling, A. R. C. S. (Ire.), Wh. Ex., A.I.C., ete., 
demonstrator and leoturer in the electrical engineering depart- 
ment, City and Guilds Technical College, Finsbury, demon- 
strated a number of experiments and read a most interesting 
paper on fogs and smoke, in the course of which he introduced 
the apparatus given in our illustration, by which the tendency 
of а coal to smoke on burning was clearly demonstrated, and 
which may be shortly described as follows : The coalis burnt in 
a crucible, О, which is placed in the interior of a glass bell-jar, 


D cV E 
Fuel Calorimeter used for Testing the Heating Power of Fuels, 
| and also the tendency to Smoke Production, 


B, which is fastened down upon а brass plate so as to make an 
air-tight joint. For gaseous coal, or liquid fuels, a copper bell- 
jsr, fitted with a window, is used instead of B. Oxygen, to 
burn the fuel, is admitted by the tube, О, апа the gases pro- 
duced by the combustion pass down the pipe, A, and escape 
through the water by a number of small holes in the top of 
the chamber, H. Wires, W W, serve to start the ignition by 
electrical means, being connected in the crucible by a piece of 
fne platinum wire embedded iu the coal, which is heated to 
redness on passing a current of electricity through the circuit. 
Mr. Darling started by burning in this contrivance a sample 
of anthracite, when no black smoke or sooty matter was visible. 
A sample of bituminous coal followed, and in spite of the 
presence of excess of oxygen dense black clouds of smoke were 
produced. This black smoke consisted of a form of carbon, 
distilled from the gaseous portions of the coal, and ejected from 
the crucible before it became hot enough to burn. This is what 
would occur with this specimen on the large scale in а furnace. 
A mixture of the smoky coal and coke gave а burning compar- 
able to that of anthracite. The intermingling with the coke 
prevented the formation of any large quantity of smoke in one 
locality, and all was burnt before escaping. Оа this principle 
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much smoke may be prevented, with economio results, by 
mixing a very gaseous fuel with coke. Such procedure, how- 
ever, is only admissible in cases where the rate of steam pro- 
duction—taking the case of a boiler—is not reduced below the 
desired limit by thus diminishing the rate of burning of the 
fuel. But the application of some simple test, such as the fore- 
going, cannot fail to be of servica to a consumer, who would be 
forewarned as to the behaviour of the coal in his furnaces. 

Before concluding, he showed & pretty experiment by dissi- 
pating entirely, by electricity, a heavy fog caused by burning 
magnesium wire under a glass bell. He inserted a brass rod 
connected with а generator and furnished with an induction 
coil. The presence of a charge of electricity in the flask caused 
the small] dust spheres to cohere aud fall, and the fog was 
dispersed. The particles joined together to form flakes 
resembling snow, which fell to the bottom of the jar. To 
produce this effect on a sufficiently large scale, the lecturer 
stated, would be difficult, and possibly dangerous; nevertheless, 
the suggestion might yet have a practical outcome. Of course, 
the remedy, even if successful, would be purely local in its 
application; yet if they could keep busy places, such as that 
between the Bank and Mansion House, free from fog, the result 
would be a great public convenience. 


FORTHCOMING EVENTS. 


FRIDAY, DEO. 12. 

Institution of Junior Engineers. Аі 8 p.m., ordinary meeting. 
Paper: A New Automatic Railway ор compared with 
the Existing System on British Railways," by Mr. A. T. Swaine. 

Institution of Electrical Engineers (Dublin Section).—Ordinary 
meeting. | 

North-East Coast Institution of Engineers.—At 7.50 p.m., 
general meeting. Paper: '' Large Stop-Valves for High-Pressure 
Bteam," by Mr. J. Hamilton Gibson. 

SATURDAY, Dec. 13. 

Glasgow Solentific Soclety.—At 7.50 p.m., ordinary es 
Paper: ‘‘The Advancement of Machine Tools," by Mr. J. Н, 
Davey. 

Мохрдү, DEC. 15. 

Society of Arts. —At 8 p.m., Prof. V. B. Lewes оп The Future of 
Coal Gas and Allied Illuminants. (Lecture IV.) 

Institution of Electrical Engineers (Newcastle Section). Ordinary 
meeting. Paper: ‘‘ Railway Block Signalling,” by Mr. J. Pigg. 

Turespay, Dec. 16. 

Royal Statistioal Society.—At 5 p.m.. ordinary meeting. Paper: 
English Railway Statistics," by Mr. W. M. Acworth. 

Institution of Civil Enginoers.—At 8 p.m., ordinary meeting. 
Paper: The Rupnaragian Bridge. Bengal. Nagpur Railway." by 
Mr. 8. Martin-Leake. 

Institution of Electrical Engineers (Mauchester Section).— 
Ordinary meeting. Paper: ‘‘ Electrical Haulage on Canals," by 
Dr. E. W. Marchant. 

WEDNESDAY, Dkc. 17. 

Royal Meteorological Society.— At 7.5) p.m., ordinary meeting. 

Society of Arts.—At 8 Ра. ordinary meeting. Paper: The 
South Russian Iron Industry," by Mr. A. P. Head. 

Institution of Electrical Engineers. —At 7 for 7.30 p.m., annual 
diuner. Hotel Cecil. 

Chemical Society. —At 8 p.m., ordinary meeting. 

THURSDAY, Dec. 18. 

Institution of Electrical Engineers. —At 8 p.m., ordinary meeting. 
Paper: Notes of Recent Electrical Designs,” by Mr. W. B. 
Esson. 

Petroleum Institute. Lecture on The Development of Petroleum 
Fields in Texas," by Priucipal Dvarkoritz. 

Fripay, Dec. 19. 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. Paper: ‘‘ Recent Practice in the Design, Construction, 
and Operation of Raw Cane Sugar Factories iu the Hawaiian 
Islande," by Mr. J. N. S. Williams. 1f time permit, com- 
mittee's report on Standardisation of Flanges.” 

Institution of Civil Engineers.—At 8 p.m., students' meeting. 
Paper: Electricity Supply from Double- urrent Generat us, 
by Mr. P. R. Wray. | 

SATURDAY, Dec. 20. 
Glasgow Scientific Soolety.— Eleventh anniversary dinner. 


CHELTENHAM ELECTRICITY ACCOUNTS. 


The accounts of the Cheltenham electricity department 
for the year ended March 51, 1902, have just been issued, 
and show a total expenditure on capital account to that 
date of £141,544. "The number of private customers was 
491 at tho beginning of the year and 575 at the end of the 
year. The corresponding equivalents in 8 c.p. lamps of 
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load connected were 35,002 and 35,897 respectively. The 
public lighting load was equivalent to 5,882 and 8,038 
8-с.р. lamps at beginning and end of year respectively. 
Abstracts of the revenue account, balance-sheet, etc., are 
given herewith. 

REVENUE ACCCUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal and other fuel.............................. £2,668 3 3 
Oil, waste, stores, etc. ........................ 458 0 7 
Salaries and wages 1,459 15 9 
Repairs and maintenance of building. 5 15 10 
Ditto machinery d l. . 511 0 11 
Carbons and miscellaneous ................. 5 28 9 9 

— — 5,111 6 1 
Distribution of Electricity. 
Salaries and wages 261 5 1 
Repairs and maintenance— mains and 

BOLVIGÉBA cocoa ——8 52 12 10 
Ditto house connections ...................«. 509 9 9 
Ditto sub.stations ............................ 15 4 9 

| — — 656 12 5 
Publie Lamps. 
Salaries and wages 665 0 7 
Carbons, renewals, ke 507 3 6 
———— 1,172 4 1 
Rents, Rates, and Taxes. i 
non e "nr 66 7 0 
Rates and taxes ................................. 130 9 9 
| | —— 20116 9 
Management Expenses. 
Salaries and wages—engineer ............... 299 9 0 
Ditto clerks............ ————M 297 12 5 
Ditto colleetorUDPU i . 10 0 0 
Stationery and printing. I 78 3 11 | 
General charge. 145 4 4 
| 850 9 8 
Special charges—insuranees .................................... 5113 9 
8,007 2 9 
Less goods sold, et. TENTE 4719 5 
7,959 3 4 
Amount carried to net revenue account .............. какы» 5,109 4 11 
15,008 8 3 

Cr. REVENUE ACCOUNT. £ в. d. 
Electric energy at 6d. per unit, less discounts............... 1,548 4 5 
Ditto at 54d. рег unit, less discounts ........................ 5,144 1 5 
Ditto at 4d. per unit, less дізсоцпіз........................... 765 18 9 
Ditto at 5d, per unit 151 1 5 
Ditto at 2d. per unt 8 013 4 
Ditto sold by contraet— 22 48 0 0 
Ditto tramways at 1:94. per unit. 712 19 6 

8 560 18 10 
Pf“ C 577 12 5 
7,785 6 7 
Public: üb iinens Rr TAE khe TEE 5,278 0 5 
Meter rene” АЕ sb erwies uu tuba VE 7 1 5 
£15,068 8 3 

GENERAL BALANCE-SHEET. 

Dr. Liabilities, £ s. d. 
Capital account—loans raised...... ............................. 89,468 8 4 
Sundry ne,, 8 1.996 12 3 
Interest on debentures............... РРР 611 4 1 
Loan repayment (£17,200 loan) provision account ...... 216 19 2 
Sinking fund provision account 2,254 19 0 
Cash due to treasurer ......... VV 63,721 10 0 
Outstanding accouuts . . eee 152 16 10 
Balance —amount of loan repaid .............................. 997 11 8 
Amount of sinking fund ..................... 57 10,054 0 3 

£169,434 7 7 

Cr. Assets, £ s.d. 
Capital account —amount expended for works ............ 141,544 15 1 
Stores in ggg ⁰ аа оаа 1,2272 811 
Sundry debtors for electric energy.................. ........... 2,678 16 11 
Ditto colleQtor оаа нне nel ea erra E Ede ed аав 1715 4 
Other debits. n ð;u ⁊ͤ K Vet ur seas. уны 408 9 1 
Balance at debit of net revenue account ..................... 15,422 12 5 
Electrical engineer's advance account 135 11 7 
Sinking fund investments and cash at bank ............... 10,054 0 3 

£169,434 7 7 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity generated (including exciters), units .............. . 1,286,558 

[го p pee FFF 514,591 

. rivate customers by contract .. 5,338 
nant sold, Private customers 5 meter 560,544 970,533 

| Traction nO NE 90,060 
Quantity used on work 154,525 
Total quantity accounted ſo P 4 1,124,856 
Quantity not accounted for ............. i 161,702 
Total maximum demand (kilo watt) 937 


Number of public lamps : arcs, 561; incandescents, 20, 
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COMMERCIAL EXPANSION. 


The mere devotec to pure science is а dreamer of very 
little value to himself or the world in general if considered 
without his surroundings His intrinsic value, however, 
becomes almcst too great for the powers of calculation when 
the combination of himself with the devotees of applied 
science is considered. Не delves into the secreta of nature 
merely io know ; he piles fact upon fact till he deduces а 
general law dealing with all these facts ; then, having satis- 
fied his curiosity in the one field, he turns his investigations 
into another field. All this is excecdingly interesting, but 
becomes valuable only when the man devoted to applied 
science comes along and utilises the facts and laws for the 
benefit of poor humanity. Commercial men put no value 
upon a scientific fact till that fact finds an application in 
the working industrial hive. The connection, however, in 
these early days of the twentieth century between pure. 
and applied science is во close, that hardly any fact observed 
in pure science passes without a great many attempts being 
made to apply that fact. The application of a fact either 
inereases the number of industrial operations or increases 
the economy of production in existing operations. Hence 
the more widely the results of scientific investigations can 
be made known, the easier it is for the applied workers to 
glean what may assist them in their work. 

Commercial relations are now world wide. The increased 
facilities for intercommunication have made it as easy to-day 
to do business with South Africa as a century ago to do 
business with the North of Scotland. Months in distance 
have become weeks, and weeks have become days, so the 
borders of business have become extended, and so the 
resources of the earth till lately unknown will be 
developed. In all this, pure and applied science must go 
hand in hand. It is too often the cue of uninformed or 
misinformed writers to attribute to English business men 
ignorance of vhe first principles of business, to point to 
foreign competition as a proof of such ignorance. The fact 
is that such writing and speaking shows nothing, except 
the absolute ignorance of those who give currency to those 
views. It would be a great gain for business in this 
eountry and for the world in general if all the men who 
promulgate these doctrines were euthanasied. Consider 
for a moment the increased demands of the world with the 
Increase of so-called civilisation; and, further, consider 
the possibility of one small area of the earth’s surface 
such as Great Britain supplying the whole of such 
demands. It could not be done; hence, in the nature 
of things, other areas come into competition to supply 
the demand. A careful? examination of this subject 
will prove that Great Britain cannot supply the demand, 
and, accepting that conclusion, is it not better for us to 
assist the development of outlying parts of the Empire 
rather than to assist foreign competitors? How can we 
assist the development of outlying parts of the Empire ! 
There are many ways, only once of which concerns us at 
the present juncture, and that refers to the mutual assist- 
ance between pure and applied science. The perambulating 
society known as the British Association is something of a 
hybrid between these sciences, but in its time has done 
magnificent work. Perhaps the rubbing of shoulders has 
done more even than the reading of papers. We do not 
say or wish to infer that the British Association has done 
more for mankind than the Iron and Steel Institute, because 
in our opinion the latter stands head and shoulders above 
all associations for the magnificent work done in dissemi- 
nating information. It is an international association in 
the widest sense of the term, and almost all we know about 
iron and steel, either from the pure or the applied scientific 
The 


British Association is less international. It has, indeed, 
visited America, and may do so again, but we wish 
to see it become Imperial first, and an opportunity 
has arisen in tbat it is suggested a visit should 
be paid to South Africa in 1905. According 10 
the Central News, “The suggestion that the British 
Association for the Advancement of Science should be 
invited to hold their annual meeting in 1905 in South 
Africa first came from the Chartered Company, and it is 
being cordially supported by the various Colonial Govern- 
ments. The Cape Government has offered £3,000 towards 
the expenses, and the Transvaal and Natal between them 
will provide a similar amount. If the association should 
accept, an elaborate programme will be prepared, and the 
itinerary will in all probability include meetings at Victoria 
Falls, Johannesburg, Kimberley, Cape Town, and Durban.” 

The Exchange Telegraph Company has interviewed Sir 
Н. M. Stanley on the subject. “ Не regarded the pro- 
posal as an admirable one. No doubt it would resolve 
itself into a huge picnic, such as took place on the 
occasion of the opening of the Bulawayo Railway a few 
years ago. The Victoria Falls were only some 300 miles 
further on, and it was hoped that the railway thither would 
be completed by the end of next year. Given a year after 
the completion of the railway, and there would be a town 
built up as big as Bulawayo itself. Apart from the 
mapnificent falls which everyone would want to see, there 
would be many other inducements calculated to bring in 
visitors. Naturally, like Brighton, Birmingham, Sheffield, 
Glasgow, Swansea, and other cities and towns, Rhodesia 
would like to have the kudos of baving entertained the 
British Association. Just as each year particular attention 
was paid to the archeological features of the district in 
which the association met, so would these scientific people, 
and more particularly the geologists, have a splendid 
object lesson before them in the remarkable subsidence— 
of no less than 350ft.—which was responsible for the 
division of the Zambesi into its upper and lower courses.” 

Putting aside for a moment the purely commercial aspect 
of suck a visit, which we contend would be of immense 
value, let us consider the sentimental aspect. Later-day 
invostigations have proved almost beyond the shadow of 
doubt that the gold of Ophir” of the Old Testament was 
obtained from Rhodesia. The ruined cities of Mashona- 
land bear eloquent testimony to a past civilisation, and the 
“old workings” prove that the ancient inhabitants were a 
gold.seeking race. Prof. Keane sums up the matter in a 
terse paragraph : “ Havilah was the auriferous land whence 
came the ‘gold of Ophir,’ and Havilah is here identified 
with Rhodesia, the mineralised region between the Lower 
Zambesi and the Limpopo, Mashona, Matabele, and 
Manica lands.” If the mineral wealth of these lands was 
not exhausted in the time of Solomon, that wealth has 
again to be redeveloped, and the land should teem with 
workers whose demands at first would have to be satisfied 
from the outside— preferably this country. Commercial 
men should join scientific men in promoting a visit which 
ought to have wide-reaching results. 


CORRESPONDENCE. 


One man's word is по man's word, 
Justice needs that both be heard." 


TAUNTON ELECTRICAL ENGINEER'S TRIAL. 


SIR, — My attention has been drawn to paragraphs which 
recently appeared in your paper, and as you have attacked 
me I must, in justice to myseif, ask you to grant me a 
small space in your next issue to contradict your mislead- 
ing assertions. You state: “The father of this particular 
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assistant was formerly employed under the then electrical 
engineer, and also left.” Allow me to state I was never 
under an electrical engineer here or elsewhere, but I was in 
the employ of the old Taunton Electric Light Company as 
an accountant when the Corporaticn took over the electric 
light works. I remained with them for some little time, 
and was the means of detecting a case of furgery and 
fraud. No the present irregularities, or whatever other 
phrase you may term them, is not the first case. But I am 
at a loss to understand what my connection with the 
electric light works has to do with the present case, seeing 
I resigned about eight years since. But perhaps it is best 
known to your informer, who is well known. | 

Again, you вау: “ The father seems to have come across 
memoranda which, without explanation, might be used to 
disparage the position, etc." This is absolutely false. 
Before any person, other than myself, knew anything 
respecting the written instructions to my son, I com- 
municated with the chairman of the Electric Light Com- 
mittee that I wished for an opportunity of making what I 
deemed to be an important communication (he previously 
refused to see me). І then stated: “ Under the cireum- 
stances you must not blame me for any course I may see 
fit to adopt afterthis date." Nothing more was done until 
Aug. 29, when I had an interview with Mr. Thornbill in 
my office. 1 then pointed out the slips to him, and I 
told him I wanted to know the meaning of these 
written orders, but he did not satisfy me. After 
this I had an interview with two gentlemen—large 
consumers. Next day I wrote Mr. Thornhill a letter— 
and for your information I enclose copy—when I was 
again treated with contempt. I solemnly declare that no 
one was “approached and induced to take the matter up," 
as you state, but а meeting of several gentlemen took 
place and adjourned. Another meeting was held, and it 
was then suggested that а meeting of all consumers whose 
names appeared on the written instructions should be 
asked to attend a meeting. These numbered something 
like 80, and although the chairman of the Electric 
Light Committee was invited to attend, did he do 
so! Oh, no! but in his place an accountant put in 
an appearance, partly I may say in justice to himself 
on his own behalf. This accountant, I should add 
was not an official of the Corporation. He had. a 
statement with him, together with some of the electric 
light books. Although contradicting the statements 
made by me when challenged by some of the consumers, 
he had to admit several of the consumers’ meters were 


put on. 


When Mr. Wansbrough, the prosecuting solicitor, sent 
instructions to a local gentleman (a solicitor who is highly 
respected and who has taken great interest in this case, 
and a consumer) to take out a summons against the 
borough electrical engineer, the town clerk requested him 
not to do so, adding the Electric Light Committee would 
like to have an interview witb Mr. Wansbrough. This 
was arranged for Tuesday, Oct. 14. He (Mr. Wansbrough) 
informed the committee he was prepared to take the case 
into a civil court providing they, as a committee, would 
promise to defend the action. Why did not the committee 
accept the offer? 

I could say much more, but I fear that I have already 
trespassed too much. I will, therefore, conclude by thank- 
ing you in anticipation.— Yours, etc., 

THE FATHER OF THE ASSISTANT. 


[Every man is entitled to give his own view of a case, 
aud especially so in a case in which he is interested. We, 
therefore, rather welcome the above correspondence, which, 
to our benighted mind, seems to strengthen the view 
propounded in our issue of Nov. 28 last; hence we are 
still recaleitrant, and hold that the proceedings taken 
against Mr. Thornhill were wrong both in conception and 
execution. Mr. Thornhill has presented a further explana- 
tion of his action to the Council, which, however, we 
cannot find space for in this issue. The matter ought to 
be left to the decision of the Council.—Ep. E. E.] 


Bucharest.—The Postal Telegraph Department invite tenders for 
50,000 kilos. of 2mm. galvanised steel wire, Tenders by Dec. 24. 
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QUESTIONS AND ANSWERS. 
M thou hast mnowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical eharacter relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion bas appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


541. Is it true, as sometimes stated, that more energy can be got 
from coal by means of gas-retorts and а gas-engine than from it by 
means of boilers and a steam-engine ! If so, why is it not more widely 
adopted for the purpose of electric lighting where the possibility of 
storing the energy as gas would be so useful !—T. P. 8. 


642. The tandem compound, three-crank engine is supposed to give 
the most uniform angular ко What is the reason that the 
tandem arrangement of the cylinders should give such a uniform 
angular velocity ?—P. C. E. W. 

ANSWERS. 


Question No. 535. —A. 5-h.p. enclosed motor is satisfactory in every 
respect except that it makes a loud humming noise when running, 
similar to a small steam horn. In this case the noise is very 
incenvenient, and it is important that it should be aii va In 
some books it is stated that the trouble cau be overcome by filin 
away the ends of the pole-pieces, but this method has been tri 
and makes no appreciable difference. I should be glad if some 
of your readers would suggest some method of overcoming the 
difficulty. Would an increased number of slota in the armature 
make any difference ! 


Best Answer to No. 535 (awarded 108.).— The humming 

of a continuous-current motor is a phenomenon of some 
interest, and one which has been to a large extent neglected 
hy designers of electrical machinery. Most modern motors 
hum more or less, and it is unfortunate that this fault mars 
otherwise excellent designs of machines which are at present 
on the market. The writer has а case in point at the 
present time in which a 4-h.p. semi-enclosed motor running 
in & lecture-room of a college has been condemned because 
the lecturer can barely hear himself speak when the motor 
is running. There is a remedy, but not in the direction in 
which “ W. F. S." has sought it. The remedy must be 
looked for mainly in the armature, and rounding the pole- 
pieces, as your querist has found out, will not make апу 
appreciable difference to the humming of the motor. 

A series of experiments with the object of reducing the 
noise of а running toothed armature has led the writer to 
the following conclusions: (1) If in а toothed armature, 
with an even number of alots, the length of air-gap at each 
side of the core is greater than the width of slot, then the 
machine will run silently (see Fig. 1). (2) If the air-gap 
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be reduced until the clearance ів less thun the width of slot, 


. the machine will hum, and the less clearance allowed the 


greater will be the noise, but the note emitted will remain 
the same with the same core running at the same speed 
(see Fig. 2). In fact, it is easy to predetermine the note 
any given armature will emit if the number of slots and 
the speed is known, it becoming merely à question of vibra- 
tions per second. (3) Ап armature with closed slots will 
run silently, 


It is probable the motor eomplained of is а modern 
machine having a short air-space and few, but wide, slots 
in the armature core, and the writer can imagine W. F. S.“ 
being tempted to use his motor as а siren or а town fire 
alarm. But let him not despair. There are two courses 
open. The first course is to procure a new armature with 


more teeth in the core and the width of each slot less than 
the clearance between armature core and pole-face, or to have 
a new armature with an odd number of slots, so that when one 
tooth is leaving a pole-piece another tooth will be partially 
under another pole-piece (see Fig. 5). This latter sugges- 
tion is not a perfect cure, but will materially reduce any 
objectionable noise. The second course is to wind the 
armature from end to end of the core, after removing the 
bands, with iron wire во ав to close the slots. The magnets 
must then be bored out to give the same air-space as at 
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present. To this method there is the objection that the 
whole of this wire must be taken off if any fault occura in 
one of the grooves. It is, however, worth trying before 
going to the expense of а now armature, and the writer 
has found it to work well in more than one case.—M. К. К. 


Answer to No. 535 (awarded 53.). The cause of the 
trouble is most probably а want of tightness in the 
armature core discs, especially in the teeth, and is of the 
same nature as that producing the well-known hum of 
transformers whose core stampings are not securely bolted 
together. Whilst a given tooth is under a pole, and is 
carrying its share of the flux, each separate disc forming 
the tooth may be considered as a magnet, all the poles of 
similar size being side by side. Under these circumstances, 
a definite magnetic repulsion will occur between tops of 
all the discs forming the tooth, tending to open out the 
core in the direction parallel to the shaft. As soon as the 
tooth passes from under the pole into the neutral space 
this repulsion ceases, and tho discs spring together rgain. 
If, therefore, the core has not been tightly built up, or if 
the thick end discs, used for clamping purposes, are not 
provided with stiff projections, extending all or most of 
the way up the teeth, a little play will take place and a 
decided hum may be expected. This opening out of the 
teeth oceurs once under each pole, so that the number of 
complete vibrations per second, counting all the separato 
teeth, will be: 


Number of Revolutions 
teeth in the core per second 


80 that if the machine has, say, four poles and 40 slots and 
runs at 1,200 revolutions per minute, the number of 


eod = 3,200, 


x Number of poles x 


vibrations per second will be 40 x 4 x 


which is equivalent to a very shrill note. If, however, 
the poles are exactly equally spaced and the number of 
slots is exactly divisible by the number of poles, a tooth 
will be leaving or entering each of the poles at the same 
instant, and although the note will be louder, it will be of 
lower pitch than that given above in the ratio of 1: number 
of po'es. 
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With regard to а cure, the best method would be to 
provide the core with stiff end nuts and by their means 
to thoroughly tighten up the discs. This is, however, 
difficult and often impossible without completely rewinding 
the armature, and in such cases the necessary tightness 
can often be obtained by driving а small metal wedge into 
each tooth, keeping the wedges in position by means of 
an extra binding band wound over them. If the above 
is the correct cause of the hum, altering the number of 
slots would not, in itself, prevent the trouble; it would 
only alter the pitch of the note given out. In some 
machines the vibration which causes the hum is not in the 
core dises at all, but in the pole tips or horns. This is 
especially the case in machines having thin horns project- 
ing а considerable distance from the body of the pole. 
When a tooth is opposite the tip of such а horn a definite 
magnetic pull exists, tending to drag the horn down on to 
the armature. When the tooth is replaced by a slot, the 
net pull on the horn is greatly reduced and the horn springs 
out again. The periodicity of this fluctuating pull on 
each horn is: number of slots x revolutions per second ; 
and when this approximately equals the natural periodicity 
of swing of the horn, which depends on its weight, length, 
etc., a hum is sure to result, and on touching the horn, 
whilst the machine is running, the vibration will easily be 
felt. When the hum is due to this cause it can usually 
be stopped by filing away the edges of the horns, so as to 


Кю, 1. 


decidedly increase the length of air-gap between the horn 
tip and the armature (Fig. 1). This has the effect of 
reducing the density in the tooth under the tip, and so 
greatly reducing the maximum pull, which is proportional 
to the square of the flux density in the teeth, at the point 
at which the pull is most effective and most liable to do 
harm. Another way of stopping the vibration of the horns 
is to give their edges a slope relatively to the teeth 
(Fig 2), so that each tooth passes gradually instead of 
suddenly from under the pole. This prevents the occur- 
rence of large changes in pull on the pole-pieces from 
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POLE 


moment to moment. Increasing the number of slots in 
the armature, in the case of vibration in the horns, would 
also probably prevent or, at least, greatly reduce the hum, 


since the teeth would be smaller and carry less flux, and 


so produce less pull individually, and also the periodicity 
of the impulses would be increased and is not likely to 
again synchronise with the natural period of vibration of 
the horn.—Q. 


Answer to No. 535 (awarded 58.).— The humming noise 
is due to ono or several of the following causes : (1) reversal 
of magnetism—iron when magnetised or demagnetised gives 
out a sharp clicking sound; (2) pulsations given to the air 
hy eommutator lugs or irregularities due to winding and 
connections; (3) brushes; (4) vibration from too slack- 
fitting bearings ; (5) the pulley. 

1. The humming caused by reveraal of magnetic polarity 
can ba prevented by winding a layer of soft-iron wire, say 
No. 16 B.W.G., over the whole of the armature, forming а 
broad band (Fig. 1). It will be quite easy to fasten ihis 
iron wire by means of a few clips, using hydrochlorie acid 
as a flux when soldering. Resin will answer fora flux if 


the wire is clean, but hydrochloric acid will make the more 
reliable job. Any acid may be removed with a dilute | 
solution of ammonia. The poles will now in all probability 
have to be bored out larger, as, allowing for a layer of tape 
below the iron wire, there will be an increase of about #,in. 
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in the diameter of the armature. They should be bored 
out as shown in Fig. 2. By so shaping the poles there will 
be less saturation of the teeth when reversal takes place, 
and thus the amplitude of the vibrations causing the 
humming will be less. Even if *W. F. S" leaves the 
armature as 16 is, giving the poles this form will effect 
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an improvement. Some engineers might object to the 
iron wire, because in making practically a tunnelled core 
the self-induction due to the winding is somewhat increased, 
but it is hardly probable that the increase in this case 
would be observable. : 

2. To prevent noise from commutator lugs, fit a leather 
cup (Fig. 3). This can very readily be pressed into shape 
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while wet in an iron or wooden mould ; it may be fastened 
by tying in three or four places to the commutator lugs. 
(It is, of course, obvious tbat if the commutator lugs are 
cast in one piece with the sections and mica is fitted to top 
of lug, there will be no need for this leather cup.) From 
end of core, where iron wire finishes, to commutator lugs 
wind on a layer of twine; this will form a good surface, 
and сап be arranged to hold down the leather cup. If the 
other end of armature is uneven, а wooden block should be 
fitted ; thus the armature will have a regular form and a 
complete surface. Any heating due to curtailment of the 
ventilation will be balanced by the better conducting 
power of the layer of iron wire. 

3. Carbon brushes, as a rule, are more noisy than the 
ordinary metallic ones, therefore copper brushes should be 
employed. If by replacing carbon with copper brushes 
increased sparking is observed, this may be attributed to 
the lower contact resistance of the copper ; it will then be 
advisable to use brushes made of brass wire gauze. 

4. Bearings should be overhauled. No doubt many of 
our readers have noticed the quieting effect of pouring 
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some thick oil on a slack dynamo bearing. See that there 
is not too much end play between the bearings. 

5. Although not а general cause of trouble in this 
respect, а turned webbed pulley will sometimes mend 
matters. 

By increasing the number of slots—slots being kept of 
the same width—the teeth would be thinner ; thus matters 
would be made worse. The consensus of opinion with 
regard to slotted cores is that the slots should be narrow 
and deep, and the teeth wide. To fulfil these conditions is 
not always easy for the designer ; general practice tends to 
making width of slot equal to the thickness of top of 
teeth.—M. M. | 


Answer to No. 555 (awarded 5s.).—Humming in small 
motors, such as the 5-h.p. machine which * W. F. S." 
mentions, is usually caused by the flux density in the 
teeth of the armature (and also in the pole-face) being very 
high, and to the magnetic field at the pole-tips being not 
properly graduated (see Fig. 14). If there is very little or 
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no fringe of flux at the pole tips, the teeth enter and leave 
. the magnetic field very suddenly, which causes them to 
vibrate. This vibration is sometimes increased by the 
armature being loosely built—z.c., the discs have not been 
properly pressed together. Increasing the number of slots 
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might do good, inasmuch as a greater number of slots and 
teeth would tend to make the magnetic lines more evenly 
distributed over the surface of the core, so that fewer 
lines would be broken as each tooth left the field. Оп 
the other hand, increasing the slots always increases the 
flux density in the teeth, as the total section of the latter 
has to be smaller to allow of getting in the extra insula- 
tion. This is obvious, as each slot must have a given 
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amount of insulation, and therefore the more the slots the 
more insulation required and the more room wasted, which 
might otherwise be occupied by iron. And, as mentioned 
above, bigh density in the teeth increases the tendency to 
hum, so that it will be seen that increasing the number of 
slots will not be likely to do very much good. 


The best and easiest way out of the difficulty is to fit 
slanting pole-tips on your motor, as shown in Fig. 2. If 
the motor has already got fairly long pole-tips, say an inch 
or so long, these may easily be filed away in such a manner 
as to completely do away with them at one end and sloping 
them off so that they remain the same length as before at 
the other end (see Fig. 2). As W. F. S.“ says he has 
already tried filing away the pole-tips (presumably filing 
them off parallel with the pole), there may not be enough 
material left to treat in the way mentioned above. If this 
is the case, he should take them off completely, and fit in 
their place angle-iron pole-tips of the shape shown in Fig. 3, 
making dimension А” equal to the original length of his 
old pole-tips. Ав may be easily seen, the above arrange- 
ment causes the teeth to enter and leave the magnetic 
field gradually instead of suddenly, thus doing away with 
vibration (see Fig. 2). The writer has found this an almost 
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infallible eure. Another good thing is to chamfer off the 
pole-tips, as in Fig. 4, thus causing a well-graduated fringe 
Yet a third way of improving the motor, as far as noiseless 
running is concerned, is to increase the bore of the magnets; 
but as this would entail considerably more field copper, it is 
not to be recommended in this case.—R. 


Question Мо. 536.—After running on full load for about five hours the 
а а rings of а single-phase alternator are found to be dis- 
tinctly shaded in sections, corresponding in number to the poles 
on field magnets—the shadings being alternately of a dulland of a 
polished appearance. Can any reader explain this phenomenon ! 
It may be mentioned that the rings are quite cool after the run. 

Best Answer to No. 536 (awarded 10s.).—The statement 
of this question is rather ambiguous. The shadings are 
said to correspond to the number of poles on the field 
magnets, and as both bright and dull sections are said to 

be shaded, we may take the question to mean either (a) 

that the skadings on one ring are equal in number to the 

total number of pole-pieces on the machine or (b) that the 
shadings on опе ring are equal in number to the number of 
poles on one side of the armature. Suppose the machine 
to be somewhat after the type of the Kapp, Siemens, or 

Ferranti alternators, in which there is a row of field 

magnets on each side of the armature, and the number 

of complete cycles per revolution is equal to } p, where 

p is the number of poles on one side of the armature. 
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(и) In this case the number of dull sections is equal to 
half the total number of poles that is equal to p, so that 
we require to find some cause which oceurs twice every 
cycle, and as the current reaches a maximum value. 
irrespective of direction, twice in each cycle, we аге led 
to eonclude that whenever the current reaches a cortain 
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value Xs heating effect is sufficient to oxidise the copper 
contained in the brass ring. There is thus produced a 
layer of copper oxide on those portions of the ring which 
carry а current above that certain value, as shown in Fig. 1. 
This local heating may not be sufficient to raise the tem- 
perature of the ring to any great extent. (b) In this case 
we require to find some cause which oecurs only once every 
cycle—that is, with either a positive or a negative current. 
Suppose that no lubricant is used, but that there is a film 
of water with а trace of acid in it on the surface of the 
ring. А current ing from ring to colleetor will liberate 
oxygen on the ring and hydrogen on the collector. The 
oxygen, being in a nascent state, will at once combine with 
the copper of the ring, forming а layer of copper oxide on 
that portion of the ring from which the current is passing ; 
but when the current direction is reversed the oxygen is 
liberated а& and combines with the collector, leaving the 
surface of the ring bright, as shown in Fig. 2. 
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In the f ing we have assumed that the collectors 
bear on a small Ооп of the ring, and that if there are 
more than one collector to each ring they are set at distances 
&part which are some fraction of the number of poles. Thus 


with a Ferranti alternator we would not get this effect, 


because the collector bears on half of the ring. If “С. S.” 
étnploys an electrolytic lubricant which happens to liberate 
oxygen when electrolysed, this, of course, will account for 
the formation of oxide on the ring.—D. К. 


A newer to №. 536 (awarded 5s.).—The shading is due to 
the differences in current collected at the different pena of 
the slip-ring. Suppose there is only one brush rubbing on 
each ring; then when this brush is touching certain definite 
points of the ring, the number of these points being equal 
to the number of poles, the current paesing through the 
brush contact is at its maximum value. At other points, 
midway between the first-mentioned ones, the current is 
zero, and ite value varies gradually between zero and the 
maximum value at intermediate points. Even if there are 
more brushes than one on each ring, so long as they are 
spaced out at regular distances which are some exact 
multiple of the angular distance between two poles, the 
effect would be the same. It is, of course, understood that 
the power factor of the load remains fairly constant durin 
the run, for any considerable change in this respect woul 
mean a corresponding change in the actual positions on 
the ring of the points of maximum current. 

Though the primary éause of the shading is almost 
eertainly the difference in current density at different 
points of the ring, yct the actual manner in which the 
shading is produced is not soclear. Experiment has shown 
that the coefficient of friction between certain conductors 
is greatly changed whilst a current is passing across the 
surface of contact between them. It may be that in this 
case the composition of the ring and of the brush are such 
that this effect is obtained, and sufficient difference in the 
friction exists between points of low current density and 
those of high density to cause some parts of the ring to 
become appreciably more polished than others. Or, again, 

differences in current density may themselves give rise 
to alight local heating sufficient to cause some oxidation, if 


not of the ring itself, at least of any oil or other lubricant 
which may have been used on it. The fact that this 
shading is not more often noticed is probably due to the 
common use of several brushes on each slip-ring arranged 
close together and collectively covering at least as great 
an angular breadth as that between two poles, and thus 
screening the effect.—Q. 


Answer to No. 536 (awarded 58.).— It is certainly а very 
curious problem that C. S." has set. It reminds me of 


FIG. 1. 


a problem I have come across in battery work. Shortly 
after а battery has been erected the lead lugs connecting 
the positive plates turn brown and are always moist, whilst 
the negative connecting lugs are dry and remain the 
ordinary colour of lead. The connecting lugs are shown 
in Fig. 1, and from B to A is brown and moist, whilst 
from D to C is always comparatively dry and unaffected 
in colour. A rough sketch of an alternator having eight 


FIG. 2, — R, one of the Collecting Rings. 


poles is shown at, Fig. 2. In Fig. 5 is shown the number of 
alternations of the current during one revolution of the 
armature. Let us suppose that the line in Fig 5 represents 
the cireumference of the collecting ring. It will be seen that 
the portion of the ring marked А is positive, and when the 
eurrent has changed its sign and become negative, the 
portion of the ring Babel. B will be under the brush. 


Fie. 3 


The current has again changed its sign when the portion C 
is under the brush, and so on. The portion A will always 
be positive whilst the machine is running, and the portion 
B h paa negative. It may be that moisture is attracted 
to the positive portions and the negative portions remain 
dry, and this causes the positive portions to have a polished 
appearance whilst the negative portions remain dull. Or 
perhaps for some reason the positive portions are subjected 
to a а heating eifeot, and are thus burnished.— 
W. А. 8. 


(N.B.—Will the author of the above reply to No. 536, 
initial * W. A. S., kindly send his full name and address 
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TRADE NOTICES AND NOVELTIES. 


„ Street-Lighting.” 


From the Improved Electric Glow Lamp Company, Limited, 
7, Great Newport-street, London, W.C., we have received а 
copy of the third edition of their Street-Lighting, which is 
an admirably compiled and illustrated catalogue of the street- 
lighting apparatus specialised by this firm. The considerable 
experience which the Improved Electric Glow Lamp Company 


: "a M 3 
Fig. 2. —Nerust Lamp Street- Lighting 
Fitting—Cast-Iron Type. 


Fic, 1.—Nernst Lamp Street-Lighting 
Fitting —Wrought-Iron Type. 


have had with street-lighting work renders them peculiarly 
competent to speak authoritatively on the subject, and in their 
claim to prove that every class of street-lighting can be more 
efficiently and economically effected by means of arc and incan- 
descent electric light than by any system of gas lighting we 
have cause, therefore, for no little satisfaction. For con- 
venience of reference the catalogue is divided into three parts : 
(1) electric street-lighting by incandescent lamps ; (2) electric 
street-lighting by arc lamps ; (3) useful notes relating to streei- 
lighting. Some new forms of fittings are illustrated, and the 
edition otherxise brought up to date. We reproduce herewith 
illus&rations of three of the many interesting specialities shown. 
The Nernst lamp fittings (Figs. 1 and 2) are designed for 


Fig. 3. Kins Enclosed Are Lamp complete. 


ances of the lamps are easily accessible for renewal ; (2) the 
lamps are readily detached when replacements are required to 
be made ; (3) no shadows are cast on the road or pavement, 
The remaining illustration, Fig. 3, shows the King enclosed 
arc lamp complete. This lamp is chiefly remarkable for its 
extreme simplicity, great eteadiness of burning being a further 
attribute claimed. There being no break mechanism the 
carbons are fed together continuously, aud not at intervals, as 
is the case with brake-type lamps. Moreover, the senaitive 
and even working of the lamp is not affected by corrosion or 
dirt. The lamp consists of a fixed upper carbon and a lower 
carbon attached to а specialy shaped elongated iron core, 
to the lower end of which is attached a float, which is 
immersed in a tube containing mercury. This tube also: 
acts as a guide. The carbon-holder is so weighted that the 
float is sunk and the carbons are normally apart. The 
shunt coil, which is: wound round the top end of the tube 
when the current is switched on, attracts the core upwards, and 
causes the carbons to come together. The pressure across the 
coil thus being reduced, the core and carbon drop again until 
the current increases in the coil, and the weight of the moving 
parts js held in equilibrium. This is when at a pressure of 
80 volts. It will thus be seen that should the pressure vary 
either up or down, the position of the core will move, and main- 
tain the pressure across the arc constant. The functions of the 
mercury in the tube are four in number : (1) to counterbalance 
the weight of the moving part; (2) to prevent all sudden 
movement and obviate flickering or pumping; (3) to prevent 
extraneous matter getting into the guide of the moving part ; 
(4) to act as a conductor between the fixed and moving part. 
The method cf clamping, which is the second feature of the 
mercury, is very ingenious. The core is perforated with a small 
zig-zag hole, through which the mercury passes when any move- 
ment takes place, and by reason of the high specific gravity of 
the mercury, and, therefore, large inertia, it passes slowly, and 


| thus prevents any rapid movement in the part of the float, core, 


and carbon. The arc is burnt in a single globe which is practi- 
cally airtight. The consumption of current is small, and the 
lamps can be made to burn from 30 to 40 hours without requiring 
recarboning, which operation is carried out with great ease. 
These lamps can be fixed on the top of posts without any speoial 
carrier or bracket. They are made to burn in parallel on а 
100-volt circuit, two in series on a 200-volt circuit, and three in 
series on а 250-volt circuit, and can be made to take any current 
from three amperes upwards. The simplicity of their construc- 
tion ensures а low cost. It would occupy more space than we 
have at our disposal to fully enumerate the contents of the cata- 
logue under notice ; suffice it to say that artistic fittings and 
some interesting switching devices are iacluded. | Uc 


Automatie Inter-Communieation Telephone. 


We have received from the General Electrio Company, 
Limited, Queen Victoria-street, London, E C., а copy of their 
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"S, R. Bnter-Comimunication Telephone Wall Set. 


circular No. К. 1,021, describing a new. autoinatio inter- cm- 
munication telephone, which they have named the S. R.“ 


ttaching to existing lamp-posts. It is claimed that they 
mbine the following advantages: (1) the burners aud resist- 
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System. А notable feature of tbis telephone is the introduc- 
tion of special push-button line selectors, whose automatic 
action is quite different to anything previously put on the 
market, and claimed to be a great improvement on exis'ing 
forms having radial arms or levers. The illustration herewith 
shows a wall set, consisting of hand combination with switch in 
handle, buzzer, induction cuil, automatic switch-hook, and special 
push-button line selectors. In using the instrument, all that it is 
necessary to do to ring up a number is simply to push the corre- 
sponding button; this action rings the bell, and sends the 
calling current to the line. When the pressure is removed the 
button partly regains its normal position, disconnects the 
battery, and puta the telephone instrument in oonnection with 
the station selected. The moment the telephone is replaced on 
the hook the button automatically regains its normal position. 
The same happens if a second button is pushed. The simplicity 
of the instrument and its compactness speak for themselves, 
and there is no reason to suppose that its working should not 
be equally satisfactory. Everything is interchangeable, and 
the workmanship and material, we are informed, are of the 
best British-made quality. 


Catalogues. 


REGULATORS AND Moror-Startinc RHEosTats.—From the 
Electrical Company, Limited, 122 and 124, Charing Cross-road, 
London, W. O., we have received а copy of their new price-list 
(No. 3) of regulators and motor-starting rheostats. As is usual 
with the publications of the above firm, this list is well arranged, 
and contains illustrations of many interesting and useful pieces 
of apparatus, with descriptions and prices. 

EpisoN Lamps.—The British Thomson-Houston Company, 
Limited, Rugby, England, have sent us a copy of their pamphlet 
No. 135 (superseding No. 112, issued Oct. 11, 1902), descriptive 
of their various types of Elison incandescent electric lamps. 
The high standard of excellence attained by these lamps is well 
known. 

Reeorpine INstRUMENTs.—From Messrs. Nalder Bros. and 
Thompson, Limited, 34, Queen-street, Cheapside, E.0., we 
have a оору of Section III. of their price-list dealing with 
recording ammeters and voltmeters for direct and alternating 
currents. A number of instruments are illustrated, and some 
views of the company’s Dalston works are also given, showing 
the up-to-date equipment. 


NEW COMMITTEES. 


RamsuATE.—Electrictty—Councillor Gwyn, chairman. 

YARMOUTH. — Electric Lighting—Mr. R. Nudd, chairman. 

Bacup.—Electric Lighting—The Mayor (Alderman J. H. Maden’, 
chairman; Alderman Astley, vice-chairman. 

Harrocate—Lighting—Oouncillor Davidson, chairman. Liyhting 
Sub-Oommittee—The Mayor; Aldermen Ohippindale, Hudson, 
Sim peon ; Councillors Davidson, Houfe, and Turner. 


Newport (Mox.).— Electric Light and Tramways—Alderman J. 


Moses, chairman; Councillor Brown, vice-chairman ; Oonncillors 


Liscombe, F. Phillips, T. 8. Gower, and J. H. Williams. 


APPOINTMENTS VACANT. 


Winder, accustomed to former-winding. See advertisement. 


Shift Engineer, to take charge of 8 hours’ shift. See advertise- 
ment. 

Fitter-Driver, Falkirk Town Council, 35s. per week. See adver- 
tisement. 

Lamp Trimmer, Falkirk Town Council, 25s. per week. See adver- 
tisement. 


Designer, with good experience in up-to-date transformer work. 
See advertisement. 

Meter Tester and Reader, Falkirk Town Council, 50s. per week, 
Dec. 19. See advertisement. 

City Eleetrical Engineer, Dundee Town Oouncil. £400 per 
annum, Dec. 27. See advertisement. - 

Clerk and Canvasser, Bermondsey Borough Council Electricity 
Department, £2 per week, Dec. 21. e advertisement. 

Switchboard Attendants, Falkirk Town Council, 25s. per week, 
Deo. 19; Peterborough Corporation, 258. per week, Dec. 20. 

Junior Assistant Engineer. The Electrical Engineer of the 
Bolton Corporation will shortly advertise for a junior engineer. 

Assistant Electrical Engineer, London County Council Tram- 
way Department, £500 per annum, Jan. 5, 1905. See advertisement. 

Eleotrician-in-Charge. Must be conversant with Н.Т. direct. 
current motor-transformer system, 358. per week, Shoreditch Elec- 
tricity Supply Dept. See advertisement. 

Eleotrical Engineers. Eiland Urban District Council, Dec. 22. 
Fulham Borough Council, £400 per annum, rising by £25 per annum 
to £600 per annum, Dec. 15. Morley Town Council, Dec. 27. See 
advertisements. 


-LEGAL INTELLIGENCE. 


GALVANIC BATTERIES—ALLEGED INFRINGEMENT. 


On Tuesday in the Court of Appeal, com of Lords Justices 
Vaughan Williams, Stirling, and лепа. На y, the arguments were 
concluded in the case of the Patent Exploitation Company, Limited, 
v. Siemens Bros. and Oo., Limited, in which the plaintiffs appealed 
from a judgment of Mr. Justice Buckley. The action was one brought 
to restrain the alleged infringement of letters patent No. 1,110 of 
1890, and there was an alternative claim for damages. 

According to thc . case, they were the owners of the patent 
in question granted on Jan. 21, 1890, to Mr. Charles Addison 
Hitchcock for an invention for an improvement in galvanic batteries, 
and the defendants were alleged to have infringed the patent by 
manufacturing shortly before December, 1890, and by the sale in that 
month to different persons of batteries and cells made in accordance 
with the complete specification of the plaintiffs’ patent. 

The defendants denied that they had infringed the patent, and they 
also pleaded that the plaintiffs were not the legal owners of the 
patent, and that the patent was invalid. The objections set out that* 
the alleged invention was not new by reason of a prior publication of 
the invention, prior user of the invention, and prior publio know- 
ledge. It was also said that the invention had been published in 
certain passages of Prof. S. P. Thompson's book, Elementary 
Lessons in Electricity and Magnetism, issued in 1882, and in 
Delahaye's L' Année Electrique; Deuxieme, Année," published in 
France in 1886. Further, it was said the invention had been used in 
tliis country prior to the date of the letters patent by the defendants 
themselves, who purchased in 1889, and used in the same year at their 
works at Woolwich, Gasaner dry cells, which were constructed 
substantially as described in the plaintiffs’ specification. There had 
been a further prior use of the invention by the common general use 
of sawdust, plaster, and other suitable material for fixing the liquids 
used in galvanic batteries, and by the common general use of a 
depolarising agent in mixture with the exciting agent in contact 
with the magnetic electrode. The defendants further pleaded that the 
alleged invention was not proper subject-matter of letters patent. In 
the Court below, Mr. Justice Buckley found against the plaintiffs, 
substantially on the ground of anticipation, and he entered judgment 
for the defendants with costs. Hence the present appeal. 

Mr. Astbury, K.C., Mr. Shaw, and Mr. Paget appeared for the 
appellants ; and Mr. Fletcher Moulton, K.C., and Mr. A J. Walter 
for the respondents. 

Mr. Astbury for the appellants contended that the invention related 
to batteries constructed and arranged as described in the plaintifts’ 
specification. There was to be a cylinder of zinc or equivalent metal, 
and it was to be lined with an exciting agent, consisting preferably of 
five parts, but, whatever change might made in the ingredients, 
the mixture must be damp and setting, not subsiding. When it was 
pointed out that the mixture was to be solid or semi-plastic, those 
terms were not introduced as alternatives, but plastic was used as the 
opposite of elastic. In conclusion, he asked the Court to reverse the 
judgment of the Court below. 

Counsel for the respondent submitted that this was a patent for 
a class, and not for a particular form, of cell; that the class was 
defined by two semi-solid layers, one only of which contained a 
depolariser, and that beyond that limitation there was no limitation 
at all. Pulverisation was not described on the specification as an 
essential. If the question came to one of infringement, he admitted 
at once that the defendants infringed, if the specification was to be 
interpreted in the broad sense; but the only evidence given on the 
issue of infringement was not as to manufacture or process of manu- 
facture, but was directed to analysis, and as this was & patent for 
construction, and not for materials, analysis was of no value st all. 

On the conclusion of the lengthy arguments of counsel, their Lord- 
ships reserved judgment. 


RIVER PLATE ELECTRIC LIGHT AND TRACTION 
COMPANY. 


In the High Court on 1 Mr. Justice Byrne had before him 
the petition of the River Plate Electric Light and Traction Company, 
Limited, and its liquidator, for the Court's sanction to a scheme of 
arrangement between the Company and its unsecured creditors. 

The scheme, as stated by Counsel, was that each unsecured creditor 
should receive, in full satisfaction of all his claims and demands as an 
unpaid creditor, fully paid ordinary shares (omitting fractions of a £) 
for the amount of the debt. The scheme did not affect the secured 
creditors, who had been otherwise dealt with. The agreement had 
been sanctioned by the Court whereby Mr. Weston, as receiver and 
manager, sold the whole of the assets to the City Safe Deposit and 
Agency Company, Limited, partly for debenture stock in а company 
proposed to be formed. 


His Lordship 1 the petition for а week, and directed a 


meeting of shareholders to be held next Monday, in order to get their 


approval. 


ALLEGED BREACH OF CONTRACT. 


In the Westminster County Court on Monday his Honour Judge 
Woodfall tried the case of Russell and Russel] v. Scrivener, in which 
the plaintiffs, a firm of electrical engineers carrying on business at 49, 
Victoria-street, Westminster, sued the defendant to recover payment 
of ап account in respect of an electrical installation at his house, 34, 
Gladstone-road, South Kensington. The defence was that the work 
was not carried out according to contract, inasmuch as the electric 
light wires were not carried through steel piping, ав agreed upon. 
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The plaintiff's case was that he took the order for the work on the 


distinct understanding that he was to have a free hand, and do it in 
the way he thought best. With regard to the question of steel tubes, 
he had used them where necessary, and the work generally was carried 
out in the very best manner. 

After a somewhat lengthy hearing his Honour said he thought the 
justice of the case would be met if he gave judgment for the plaintiffs 
for the reduced sum of £8. 7s. 6d. and costs. 


DAMAGES FOR DELAY. 


In the Shoreditch County Court on Friday the Sales Company, 
Limited, of 39, Wilson street, made a claim of £20 aguinst the County 
of London and Brush Provincial Electric Lighting Company, Limited, 
for bresch of contract in not installing the electrio light. 

The defendants, it appeared, entered into an undertaking to supply 
the plaintiffs with electric current. The plaintiffs had the fittings 
put in, but, it was alleged, could not get the current until so many 
weeks after that the gas had to be laid on. It was for the cost of the 
gos fittings that the plaintiffs now sued, 

The defendants said they had to obtain the permission of the 
« Shoreditch Borough Council before they could do the work, and that 
took a long time. 

The Judge thought that the defendants had heen guilty of unreason- 
able delay, and gave judgment for the plaintiffs for 10 guineas, with 
costs. Leave to appeal was refused. 


DAMAGE TO GAS-MAINS. 


А case of special interest to electric light and gas companies was 
heard last week in the Isle of Wight County Court before his Honour 
Judge Percy Gye. The claim was that of the Sandown Gas Company 
for £22 odd, the price of gas which was estimated to have escaped 
from the company's mains consequent on the fracture of a service pipe 
by a blow from a pickaxe which, it was alleged, was being used in road 
excavation work for cable-laying by the Isle of Wight Electric Light 
and Power Company, the defendants in the action. The case for the 
plaintiffs was that some time after the electric cable had been laid 
16 was discovered by plaintiffs manager that the gas-pipe had been 
fractured. No notice of the damage had been given, and it was esti- 


mated that the gas had been leaking away for about six months. The, 


electric light oompany admitted having paid the claim for damage to 
the pipe. They, however, repudiated fiadility in regard to the claim 
for loss of gas. 

His Honour, in giving judgment, said that, having regard to the 
defendants' action in paying for damaged pipe and the other circum- 
stances of the case, he had come to the conclusion, though not without 
some doubt, that the electric light company were responsible for the 
damage and loss through the negligence of those in their employ. He 
therefore gave judgment for the gas company for £15, with costs. 

Notice of appeal was given. 


COMPANIES’ MEETINGS AND REPORTS. 


MARCONI’S INTERNATIONAL MARINE COMMUNICATION. 


The ordinary general meeting of this Company was held on Tuesday 
. at the offices, 18, Finch-lane, Colonel Sir Charles Euan Smith pre- 
siding. 
The Chairman, іп moving the adoption of the report, observed 
that the Company's business was at present only in an early stage of 
its existence. An extensive agency business for assisting the inter- 
national organisation of the business was being carefully built up, and 
in this matter the Company were greatly assisted by men of high 
standing on the Board, who had special influence in the countries 
which they represented. The development of the Company's system 
of shore stations was also proceeding satisfactorily, and further 
arrangements, particulars of which it was not desirable to disclose, 
were practically completed for additional shore stations commanding 
important shipping routes. A school and depôt was about to be 
opened at Liverpool to facilitate the transaction of the large 
business which the Company already had with vessels running to 
and from that port. Referring to the proposed international conference 
at Berlin in connection with wireless telegraphy, he said that the Board 
believed that if there was to be any practical outcome of the conference, 
it could only be by certain regulations being made binding on all ships 
carrying wireless telegraphic apparatus similar to those which had 
already been put in force by this Company from the start for the 
organisation of their shipping business —regalations which, it was felt, 
could only be enforced by one central organisation controlling such an 
international system as that which this Company had had developed 
for the benefit of all nations alike. The Board had just received the 
following gratifying cablegram (сот the Congo Free State: ‘‘Succds 
complet entre les postes dos télégraphic sans fil de Banana et 
Ambrizette." This was in purauance of the arrangement concluded 
with the Congo Free State for an overland wireless telegraphic con- 
nection between that State and the Portuguese colony of Angola by 
the erection ef two Marconi stations at the places named in the 
cablegram. 

Colonel Н. M. Hosier seconded the motion, which was adopted 
пет. con. 


— — —— á— 


NERNST ELECTRIC LIGHT. 
The annual general meeting of the shareholders of this Company 
was held at the Westminster Palace Hotel on Wednesday afternoon. 
Mr. Bernard M. Drake presided, and moved the adoption of the 


makin 


report, which appeared in our last issue. Having referred to the 
retirement from the Board of Sir Henry Mance, under medical advioe, 
he went on to взу that the profit and loss account showed a debit 
balance, but the shareholders would be pleased to note that some 
substantial sums had accrued from the genuine sales of lamps, and, 
taken as a whole, the result of the past year's operations showed an 
improvement as compared with former years. The largest item under 
the Tips bad income was in respeot o 5 amounted to 
£1,115 on lamps sold in England, and there was little doubt that this 
would rapidly increase. The most important business of the period under 
review had beon the settlement and working arrangement effected with 
the Allgemeine Elektricitäts- Gesellschaft in regard to legal proceedin 
which were pending at the date of the last report. It would 
remembered that the directors had decided to apply for a compulsory 
license to manufacture in Great Britain. Previous to the hearing of 
the case, however, they received a visit from representatives of the 
Allgemeine Elektricitàts-Gesellschaft, and in consequence of this Mr. 
Hirst (a director) and he visited Berlin, and, after difficult negotia- 
tions, were able to make an arrangement which not only avoided 
further legal outlay, but enabled the Board at once to decide on а 
definite policy and to commence obtaining ап inoome for the Company. 
At the same time, it overcame the difficulty which stood in the way 
of the Company's manufacturing except in foreign countries. At 
first sight it might appear that the Board had for а time sacrificed 
manufacturing profits, but the fact was that no one could make lamps 
at the price which this company were getting them at without pro- 
viding a factory quite beyond their means, If the iavention should 
develop in the future to an extent that would warrant manufacturing 
being started in different countries, there would be nothing to prevent 
their adopting that course. In spite of adverse critivism in the past, 
the Nernst lamp was now beginning to take its place as a serious 
factor in all new schemes for electric lighting. He suggested that the 
time was now come for considering the question of reducing the capital 
of the Company to a proper working basis. With the present capital 
it would be some years before the . could hope to 
obtain any dividend, as the preference dividend would absorb over 
£9,000 per annum. The Board would be glad to hear the views of 
the shareholders on this matter. 

Mr. J. G. Dalzell seconded the adoption of the report. 

А discussion followed with regard to the expenses and the 
directors’ fees. 

Mr. Hugo Hirst, in reply, stated that the expenses had been . 
reduced all round, and that the Company started the current year in 
a very different position from the state of things at the beginning of 
the period under review. 

Several shareholders spoke in favour of writing down the capital. 

The Chairman ssid that the Board would communicate with the 
shareholders by circular үй to convening а meeting to deal with the 
subject. The directors, he further stated, would agree to their fees 
being reduced to £720 per annum, and they were also willing to 


forego all arrears. 
e motion was then agreed to. 


ISLE OF THANET ELECTRIC TRAMW AYS AND LIGHTING. 


The report of the directors from April 4, 1901, to Sept. 30 last, to 
be submitted to the meeting on the 16th inst., scales t ut the balance 
of net revenue for that period is £22,815. Ont of this sum debenture 
interest to June 50, 1902, £3,000, and preference dividend to Sept. 1, 
1902, £4,862. have been paid, leaving а sum of £14,953. After 
provision for three months' debenture interest and one 
month s preference dividend accrued up to Sept. 30, there remains a 
balance of £12,828. From this balance the directors have written 
off the whole of the preliminary expenses, £1,023, and £1,000 
from the special car account, and it is pro to carry forward 
£10,804 to the credit of revenue account. While the revenue account 
is made up to Sept. 30, the balance-sheet has been brought up to 
Nov. 29 so as to include some outstanding liabilities which were 
unsettled at the former date. The Broadstairs lighting was not com- 
тепсей till last August. The sale of current included in the accounts 
up to Sept. 30 produced £129 Protracted ras тое with the Oor- 
poration of Margate (not yet definitely concluded) regarding the terms 
on which public lighting should be supplied have delayed the inaugura- 
tion of the electric supply in this district, but the Company are now 
engaged in laying down the distributing cables, and will soon be able 
to commence supplying private consumers in Margate. Ten additional 
cars were delivered early this year, and 10 more have been ordered, 
which will be ready for next summer season’s traffic. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


The report of the directors for the year ended Sept. 30 last states 
that the accounts show, after provision for doubtful debts, a nct profit 
for the past 12 months of £57,554. Adding £54,807 brought forward, 
and deducting £12,500, interim dividend paid in June, there remains 
a disposable balanve of £99,861. The directors recommend the distri- 
bution of a dividend of 15s. a share, free of income tax, amounting to 
557,500, making, with the interim dividend paid in June, a total 
payment of 10 per cent. for the year, and leaving £62,361 to 
be carried forward. The general business shows a falling off 
when compared with last year. To a great extent this is due 
to & lowering of selling prices, the quantity of goods sold 
being about the same in the two years. The cost of raw 
material has, on the whole, been less. A cable to connect San 
Francisco with the Sandwich Islands has been manufactured for the 
Commercial Pacific Cable Company, and was dispatched in the cable 
steamer ''Silvertown" on Sept. 20 last. This vessel is expected to 
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arrive shortly at Sau Francisco, and will proceed with the laying. 
The“ Dacia " has been employ-d hy the Spinish Government in cable- 
repairing work, and hy the Western Telegraph Compiuy in cable- 
laying on tho coast of Brazil. The“ Bu: auer has had three short 
charters for cahle-repairiug work in the English Channel. The works 
at Silvertown aud Persan have been maiutained in their usual state of 
efficiency, and extensions continue to be inade. 


POWER GAS. 


Presiding over the meeting of shareholders in the above Corporation 
on the 4th inst., Sir Henry H. Fowler, M.P., explained that the 
Company had beeu formed for the purpose of manufacturing engines 
and plant which could be driven by the Mond gas. It was too early 
yet to give апу detailed results, but during the last 12 months 

a 


they had received a numher of good orders, and they had somo 
still in hand which would keep the works busy for some time 
to come. The South Staffordshire Mond Gas Company, which 


obtained its Act of Parliament in 1901 was now formed, its capital 
subscribed, and was busy erecting ite large plant for the purpose 
of distributing Mond gas. This Company were shareholders in 
that company to ашай extent, and had secured the contract for 
the plant which the Mond gas would require. The Mond gas had 
excited the attention of the manufacturing and engineering world, 
which was much concentrated on the supply of cheap motive power 
for generating electricity, and gas-engines, which could now be made 
up to 2.000 h.p., had an important bearing on the industry. He and 
his colleagues were quite satisfied with the progress already mado, and 
there were good prospects for the future. 
The report was adopted. i 


сс ===— <= == 
NEW COMPANIES REGISTERED. 


County Eleotrio Traction Company, Limited.—Capital, £3,000. 
Objects: to lay down and maintain electric and other tram and rail 
roads, electrical undertakings, etc. 

Dynamotor, Limited.—Capital, £6,000. Objects: to acquire 
from 8. Frost certain patents relating to improvenients in electrical 
рр to develop the same; as producers and suppliers of gas 
and electricity, etc. 

Motor Power Company, Limited.—Capital, £100. Objects: to 
carry on in all or any of their respective branches the businesses of 
cycle makers, motor and motorcar builders and engineers, in particular 
as producers of gas, electricity, etc. 

River Plate Electricity Company, Limited. — Capital, £250,000. 
Objects: to adopt an agreement with the City Safe Deposit and 
Agency Company, Limited ; to acquire any electrical undertakings ; 
to establish and maintain electric and other rail and trm roads in the 
Argentine Republic or elsewhere in America, eto. 


Ee 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Wigan.—The Corporation invite tenders for a supply of cable. 
Tenders by Dec. 29. See advertisement. 

Swindon. -The Corporation invite tenders for the wiring of the 
town hall for the electric light. Tenders by Dec. 29. See advertise- 
ment. | 

Harrogate.—Tenders are invited by the Corporation for the supply 
of carbon rods for arc lamps during the ensuing 12 months. Bee 
advertisement. 

Wigan.—The Corporation invite tenders for an extension to the 
switchboard at their central electric supply station. Tenders by 
Dec. 29. See advertisement. 

Messina. —Tenders will be called by the Italian Government Rail- 
ways Department shortly for the electric lighting of the railway 
station, estimated ut about £4,500. 

Glasgow.—The Corporation invite tenders for the supply of 100 
electric motor equipments and spare parts for same. Tenders by 
11 a.m. on Jan. 5, 1903. See advertisement. 

Lowestoft.—The Corporation invite tenders for motorcars, trucks, 
motors, and equipments, and track sweeping and watering car. 
Tenders by Jan. 7, 1903. See advertisement. 

Sunderland.—The Corporation invite tenders for the supply of a 
Lancashire boiler, 28ft. by 8ft. бір. diameter, with fittings, etc., 
complete. Tenders by 12 noon on Jan. 2, 1903. See advertisement. 

Blackpool.—The Electricity and Tramways Committee invite 
tenders for tlie supply and delivery at the electricity works of overhead 
tramway equipment and cable. Tenders by Dec. 24. Sce advertise- 
ment. 

Swansea.—Tenders are invited for electrical work required to be 
done at the Swansea Hospital. Specifications may be had of Mr. 
W. D. Hughes, secretary, to whom tenders must be delivered by 
15th inst. 

Wallasey.—The Urban District Council invite tenders for engine 
and dynamo for traction purposes, Lancashire boiler, condensing 
plant, and water-cooling tower. Tenders by Jan. 15, 1903. See 
advertisement. 

Cardiff .—The Tramways Committee invite tenders for the supply 
of tools necessary at their main car depót. Specifications, etc., can 


be obtained on application to Mr. Arthur Ellis, The ITayes, Cardiff. 
Tenders by 18th inst. 

Burnley.—The Health Committee invite tenders for the supply 
and delivery of steel steam-piping required for conveying st aru from 
the refuse destructor boiler to the electricity station. Tenders by 
Dec. 20. See advertisement. 

Salford.—The Tramways Committee invite tenders for the supply 
of 50 electric tramcars. Full particulars may be obtained upon appli- 
cation to Mr. Ernest Hatton. general manager, Tramway Offices, 62 
Blackfriars-street, Salford. Teuders by 4 p.m. on 15th inst. 

Hebden Bridge.—The Urban District Council invite tenders for 
„ for direct coupling to dynamos ; dynamos, booster, and 

alancers ; storage battery, switchboard, travelling crane, and supply 
and laying of cables. Tenders by Dec. 22. See advertisement. 

Blackpool —The Tramways Committee invite tenders for laying 
about one and a quarter miles of double line at Lytham-road South. 
Specification, etc., can be obtained from Mr. John S. Brodie, borough 
engineer and surveyor, Town Hall, Blackpool. Tenders by Dec. 22. 

Sidmouth.—The Urban District Council invite tenders from elec- 
trical engineers and others for the lease for а period of 42 years of a 
provisional order for the supply of electricity for lightiug, heating, 
and power throughout their district. Tenders by Dec. 20. See 
advertisement. 

Manohester. —The Tramways Committee invite tenders for supply 
of about 100 cast-iron bases for tramway poles. Specifications, etc., 
may be obtained on applicition to Mr. J. M. M'Elroy, general 
manager, Tramways Department, 55, Piccadilly, Manchester. Tenders 
by 1 p.m. on 13th inst. 

Rotherham.—The Corporation invite ‘tenders for 2,С00 уат (в of 
1. 1.000 yards of 95, 500 yards of ‘035, 1 000 yards of 022 1,000 
yards of 012 square inch single vulcanised-bitumen cable. Tenders 
to he sent to Mr. H. Hampton Copnall, town clerk, Town Hall, 
Rotherham, by 15th inst. 

Newport (Mon.). Messrs. G. F. Lovell and Co. invite tenders for 
exteusion of the electric light installation at their Monmouth con- 
fectionery works. O:indau, Newport. Specifications, etc., can be 
obtained from Mr. C. D. Copland, M. I. E. E., Westgate-chambers, 
Newport. "Tenders by Dec. 16. 

Manchester.—The Trafford Park Estates Company, Limited, 
invite tenders for permanent way, roadmaking, draining, etc., over- 
head рше and steel poles, etc. Specification, etc., can be 
obtained from Messrs Lacey, Clirehugh, and Sillar, 2, Queen Anne's- 
gate, Westminster. Tenders by Dec. 13. 

Stoke-upon-Trent.— The Corporation invite tenders for the supply 
and erection of boiler-house plant, steam dynamos (single-acting 
engines), balancer, reversible boosters (hand-regulated), switchboard, 
battery, street mains and accessories, travelling crane, and workshop 
machinery. Tenders by Jan. 14. See advertisement. 

Brighton.—Thie Council invite tenders for the construction of the 
permanent way of the tramroads in London-road, St. Peter's- parade, 
and Old steine, etc., including the bonding and all contingent works, 
and paving with wood the whole of the area of such roads, including 
the tramway tracks. Tenders by Dec. 23. See advertisement. 

La Valette.—Tho Municipality invite tenders for the establish- 
ment and working for 99 years of a анау between La Valette and 
5 Cospiens, Vettoriosa and Casal Zebbug. Deposit £300. 
Tenders by Nov. 25 to Wm. OCasolani, receiver-general and director 
of contracts, La Valette. Plans anc particulars will be ready by 
March 1, 1903. | А, ` 

Clacton.—The Urban District Council invite tenders for the supply 
and erection of boiler-house plant, two Economie boilers with fittings 
and accessories, steam and exhaust piping, two high-speed engines, 
two 100-kw. dynamos, balancer and boosters, switchboard, street 
work, underground cables, switch pillars, etc., accumulators, travel- 
ling crane, and rails. Tenders by Dec. 22. See advertisement. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, deli- 
very, laying, erection, aud connecting-up, etc., of high-tension cables, 
low-tension cables, telephone, and test wires, ete., extra high - tension 
switchboards for main generating station and four sub.stations, and 
low-tension switchboards. Tenders by Jan. 5. See advertisement. 


London, 8. W.—The London County Council invite tenders for the 
supply and delivery of about 2,245 tons of steel girder tramway rails, 
1,470 tons of slot rails, 580 tons of conductor tee rails, together with 
the fishplates, and bolts and nuts required in connection with the 
reconstruction (for electrical traction) of the County Council tramways. 
Specifications, etc., may be obtained from the Engineer's Department, 
County Hall, Spring-gardens, S. W. Tenders by 10 a.m. on 22nd inst. 


Devonport.—The Corporation invite tenders for the supply of 
inaterials in connection with and the execution complete of the over- 
head equipment of about 2 miles 4 furlongs 3 chains of double trolley 
line, together with incidental works. Specification, etc., may boe 
obtained on application to Mr. C. Chadwell 20, Victoria-street, West- 
minster. Copies of the drawings may be inspected daily between 
ll a.m. and 5 p.m. on application being made to the Resident 
Engineer, 40, St. Aubyn-street, Devonport. Tenders by 9 a.m. on 
291h inst. 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. А limited uumber of copies of a dratt 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other d-tails, 
cau be obtained. upon application to Messrs. Davis and Super, 54, St. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ‘‘ Tramways,” will be received up to 
noon on Feb. 26. | 
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Wellington (New Zealand).—The City Council invite tenders 
for the complete supply au! iustelation of electrical tramways, other 
than buil tings; the supply, d livery, and erection of certain tram- 
cars and elc'rical «qu puent; plant and materials for the power 
station supplies and tre erection of plant for the power station; 
materials for the ре maient wey; supplies and the construction of 
the permanent way; miterial and fittings for the overhead equipment 
and feeders ; and erection and maintenance of all materials, etc., for 
the overhead equipment and feeders. Tenders by Jan. 21. See 
advertisement. 

Sydney (N.S.W.).—Tenders will be received at the office of the 
Deputy Postmaster-Gencral, Sydney, up to 2.30 p.m. on Wednesday, 
Feb. 4, 1903, from persons desirous of contracting for the supply and 
delivery of un additional subscriber's section of the present metallic 
circuit branching system multiple telephone switchboard at the 
Central Exchange, General Pest Office, Sydney, New South Wales. 
Sealed samples, specification, and general conditions may be seen at 
the office of the Chief Electrician, General Post Office, Sydney. 
Specification and general conditions may also be seen at the Ceneral 
Post Office, Melbourne, Brisbane, Adelaide, Perth, and Hobart. The 
tenderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 


RESULTS OF TENDERS. 


Londonderry.—The Corporation have accepted the tender of 
Messrs. Hugo Lorenz and Co. for the supply of carbons for the year 
1903. 

Malvern.—Messrs. Dick, Kerr, and Co., Limited, have let the 
sub-contract for two 150-h.p. engines to Messrs. Belliss and Morcom, 
Limited. 

Darwen.—The Town Council have accepted the tender of Messrs. 
G. F. Milnes and Co., Limited, for covering one of the cars on 
the Hoddlesden route. 

Shefield.—The Tramways Committee have accepted an offer by 
Milnes, Voss, and Oo., Limited, Birkenhead, to fit up one of their 
cars with the patent top-deck covering. 

Burton.—The Town Council have accepted the tender of the 
British Insulated and Helsby Cables, Limited, for the electric light 
mains for the tramway service, at £1,183. 


Newport (I. W.).— The Town Council have accepted the tender of 
Mr. A. Wood for the erection of an electrical water-level apparatus to 
gauge the water at the reservoir, at £96. 9s. 6d. 


Walton-on-Naze. —The Urban District Council have accepted the 
tender of the Coast Development Company for supplying the public 
lamps of the town with electric light, at £2. 15s. per annum for each 
16-c.p. electric lamp. 

Norwich.—The Norwich Electric Supply Company have decided to 
instal an 850-h.p. Willans engine for direct coupling to a dynamo of 
Siemens Bros.' make. 

London County Counoil.—The following tenders have been 
received for the execution of the roadwork and platelaying in connec- 
tion with the reconstruction for electrical traction of the New Cross 
to Greenwich, etc., section of the Council's tramways : 


With Askham special work. 
МО S £213,279 12 11 
With Lorain special work. 
Dick, Kerr, and (Оо. ........................ а. 208,219 19 5 
Will ER ERES ER oci d ca eed 221,724 6 2 
,, bete? eee ex а ea cave ыры де Аба 215,151 9 11 
J. G. White and Оо. .......................................—. 218,005 12 4 
With Hadfield special work. 
Dick, Kerr, and (bvb . ã . ã . 211.985 11 0 
WY OMME MET" —-—-————— 227,295 14 7 
EN!!! ане Oe TO Тыз 219,151 9 11 
J. G. White and C(o 2 2 216,630 10 4 
Other tenders received. 
S. Pearson and б#оп.....................................—... 259,895 4 6 
R. C. Brebner апа Оо. ....................................... 279,082 2 4 
J. Smith and (oo „ 6 505,658 12 6 


Erith.— The Electric Lighting and Tramways Committee have 
received the following tenders for the wiring and supply of fittings for 


a complete installation of electric light at the Council offices and 


Council chamber : 
Cramer and Co., 13, Queen Anne's-gate, Westminster. 

S. (irregular) nnn en a ETE Se ылу ORE SA £95 0 0 
Ward Bros., 284, Basinghall-street, London, E.C. 

este, 8 136 17 9 
S. W. Gibson and Co., Dartford, Kent 149 18 0 
R. Dawson and Co., Hartley Works, Stalybridge ......... 164 0 0 
W. Simmons, Martin Works, Frederick-street, 134, The 

Grove, Stratford, E. ............................................. 196 0 0 
J. P. Lemmon, Canterbury-street, New Brompton, Kent 208 19 6 
Handley and Shanks, Newton-chambers, Oannon-street, 

Birmingham: л» ы ree ⁰ ven SR мана 210 0 0 
Jackson Bros., Broadway, Plaistow, Е......................... 214 16 7 
Е. J. Ooleby and Co., 7, Thayer-street, Manchester- 

sauro Мс з ß 222 10 0 
W. Mossop and Co., 52, Queen  Victoria-street, 

London, , ß аА. 224 5 0 
Н. J. Ede, 6. Orm^ude-buildings, Stition.roid, Epsom... 225 0 0 
Н. E. Keen and Co., 22. College-parade, Kilburn, N.W. 240 10 0 
Gardner and Co., 156, Milton-road, Gravesend ............ 271 15 0 
Tamplin and Makovski, Redhill............ . uuu o RA E 288 0 0 
J, P. Ohild and Co., 130, Powis-street, Woolwich |......... 300 0 0 
L. G. Tate, Mansion House-chambers, 20, Bucklersbury, E. C 310 0 0 


1 


Bradford.—The Corporation have accepted the tender of Messrs. 
С. F. Milues and Co., for fitting six of the car bodies, now being 
made by them. with car top covers, similar to those in use at Liver- 
pool, at £50 рег car. 

South Wales, Tbe South Wales Electrical Power Distribution 
Company have placed an order for extensions with Willans and 
Robinson, Limited, of Rugby, for four 600-h.p. engines for direct 
coupling to dy namos of the Westinghouse Company's make. 

Finohley, N.—The Urban District Council have accepted the 
following tenders: R. Hornsby and Sons, Grantham, boilers, £1,295 ; 
Sunderland Forge and Engineering Company, Pallion, Sunderland, 
steam balancer sets with Belliss engine, £2,264; Callender's Cable 
and Construction Company, London, cable, £10,107. 48. 2d. 

Dialite Cable.—The St. Helens Cable Company, Limited, War- 
rington, have received orders for waterproof dialite cable from John 
Brown and Co., Sheffield ; Ernest Scott and Mountain, Limited, 
1 the Norwich Electricity Company; the Nottin 
un Electric Light Company; the Corporations of Bootle an 

am, etc. 


BUSINESS NOTES. 


TRACTION. 


Stretford.—It is hoped to have the electric tramways running here 
in six weeks' time. 

Whitefleld. —It is resolved to apply for powers to borrow £14,000 
for tramway construction. 

New Forest.—A scheme is being promoted for an electric light 
railway from Totton to Fawley. 

Hyde.—The construction of the anent way of the new tram- 
ways in Hyde was commenced last Monday. 

Willenhall.—The British Electric Traction Company have opened 
the tramway service between Willenhall and Darlaston. 

Paignton. —The local mapp association has passed a resolution 
in favour of a general scheme of tramways in the district. 

Maidstone.—The adjourned sitting of the Light Railway Oom- 
missioners on the local tramway scheme took place on Tuesday. 

Broughty Ferry.—The negotiations regarding the Broughty and 
Dundee tramways are reported to be in a satisfactory condition. 

Llanelly.—The tramways company are now taking steps to secure 
е performance from the British Insulated Wire Company of 
their contract. 

Brighton.— Under а new arrangement the Electric Lighting Com- 
mittee are supplying current for tramway purposes at a flat rate of 
1:5d. per unit. 

Plymouth.—Tlie Board of Trade have sanctioned the borrowing of 
£10,750 for the reconstruction and electrical equipment of the tramways 
in Union-street. 

Linthwaite.—The District Council are taking ste 
tion of the tram fares at present enforced by the 
Tramways Committee. 

Willington Quay.—The tramway company have promised to run 
workmen’s cars at an earlydate. The District Council are pressing for 
further concessions with regard to fares. 

Portsmouth.—The tramway receipts for the week ending Dec 6 
totalled £1,165. 18s. 9d., as compared with £820. 38. 10d. for the 
corresponding week last year, an increase of £345. 14s. 11d. 

Darlington.—It is pro to use soorie bricks for paving the 
tramway tracks. The Light Railway Committee have been authorised 
to obtain tenders for constructing the proposed light railways. 

Paris Motorcar Show.— The fifth International Automobile and 
Cycle Exhibition was opened in the Grand Palais, Paris, on Wednes- 
day. The show is likely to prove the most successful of its kind yet 

e * 


to get а reduc- 
Huddersfield 


Lower Bebington.—The promoters of the proposed electric tram- 
way from New Ferry to Chester have deposited the plans of the same 
with the District Council, who have referred them to the Parliamentary 
Committee. 

Colohester.—The local debating society have peas a resolution 
that a system of tramways is essential for the welfarc of the town, 
and that the same should be owned and controlled by the municipal 
authorities. | 

Bacup.—The tramways company have promised to ensure the 
efficient state of the roads in future, in consequence of numerous com- 
plaints which have been made of late as to the slippery condition of 
the thoroughfares in question. 

Leeds.—On the report of Mr. Hamilton, general manager, the 
Tramways Committee have approved the adoption of ‘‘ overlapping " 
fares on the cars. A sub-committee has been appointed to report 
upon the question of id. fares. 

Hastings.—Mr. Murphy is proceeding with his ‘‘ front-line’ 
scheme of tramways, and will promote a Bill next session to 
authorise the construction of ho lines. Не also proposes to lay 
down tramways in London-road. 

Eastbourne.—In a letter to the editor of one of the local news- 
papers the Mayor of Eastbourne expresses his disapproval of trams for 
the town, but his ap roval of an electric iota omnibus service, which 
in his opinion, would pay in the summer. 

Gomersal. —The District Council have appointed representatives in 
connection with the Bill which is being promoted by the British 
Electric Traction Company for obtaining powers for the reconstruction 
for electric traction of the local tramways. 
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Eastwood.—Sir Bache Cunard has informed the District Council 
that he does not propose to proceed with his light railway scheme. 
The Council have, therefore, given their consent to the scheme of the 
Notts and Derbyshire Tramways Companny. 

Provincial Tramways Co. —The accounts for the р! ended Sept. 
50 admit, after setting aside sums for reconstruction of permanent way, 
of a final dividend on the ordinary shares of 3e. per share, making 
5 per cent. for the year. The balance carried forward will be about 
£1,100. 


Automobile Cup.—The Automobile Olub of America will compete 
for the Gordon Bennett Automobile Oup, at present held by the 
Automobile Club of Great Britain, through the victory of Mr. S. F. 
Edge in last year's contest. This ycar’s raee will probably be held in 
Ireland. 

Bury.—A special meeting of the Town Council has approved the 
intended application to the Board of Trade for a provisional order 
to enable the Corporation to construct additional tramways alon 
Heywood-street, Spring-street, Oecil-street, Frederick- street, an 
Market-street. 7 

Ayr.—The Town Council have decided to continue the present 
charge for current supplied to the tramways department—i.c., 14d. 
per unit up to 200,000 units, and 1d. per unit beyond that amount— 
and have rejected a proposal to charge a flat rate of 14d. per unit 
right through. 

Northampton.—The 3 Committee have prepared a report 
showing that in the first 12 months' working of the tramways by the 
Corporation the receipte from traffics were £11,008. 2s., and that after 

ying all expenses, including interest, there was а net profit of 
£916. 12s. 10d. 

Blackpool —The borough surveyor has beon instructed to carry 
out the requisite repairs to the tramway permanent way in Warbreck- 
road and Dickson-road. The doubling of the line and the installation 
of eleotric traction on the Lytham route will be completed, it is esti- 
mated, by June next. 

Wirral.—The proposal to run a line of electric tramways through 
this place has given rise to extensive discussion in the district, but no 
decision has yet been arrived at by the Council. The proposed tram- 
way is part of the scheme for a tramway between New Ferry, 
Birkenhead, and Chester. 

South Africa —It is stated that a complete system of electric 
tramways is to be laid down by the Westinghouse Company, of Pitts- 
burg. at the De Beers Mines, Kimberley. The Salisbury reir 
Town Council have practically decided upon an electric light an 
traction scheme for the tewn. 

.—Under the Bill which the Birmingham Tramways 
Company are promoting in the next session powers are sought to 
construct new tramways along the Birmingham and Stratford and 
Birmingham and Warwick main roads, in the parish of Yardley, as 
extensions of the existing system. 

Halifax.—The Tramways Oommittee have arranged with Mr. 
Campbell, of Sunderland, to give a trial of his patent tram cover. It 
is a contrivance formed of lattice work, after the style of the Bellamy 
cover in use at Liverpool, and if it answers expectations its use will 
become general on the Halifax cars. 

Merthyr.—Mr. John Morgan, who recently retired from the office 
of traffic superintendent of the Merthyr Electric Traction Company, 
is to be presented by the onde with a handsome illuminated 
address framed. Mr. A. J. L Plunkett is now in responsible charge 
of the local arrangements as managing engineer. 

Oxford.—A committee of the City Council is to be appointed“ to 
furnish information as to the results of municipal and private electric 
tramway services, and (1)to report upon the most desirable system 
as suitable to Oxford, and (2) to advise the Council as to necessary 
improvements (if any) for the efficient working of the same." 


West Bromwich.—The work of equipping the tramways running 
through the borough of West Bromwich in readiness for the introduc- 
tion of the service of electric cars has now been completed, and on 
Tuesday the Board of Trade inspectors inspected the line botwedn 
Carter's Green, West Bromwich, and the Handsworth boundary. 


Poole.—Sir Herbert Jekyl!, one of the Board of Trade inspectors, 
has, as a result of the enquiry held last week, confirmed the decision 
of the Light Railway Commissioners granting powers to the Poole and 
District Electric Traction Company to vonstruct a tramway through 
Parkstone. This line is included in the proposed purchase powers of 
the Bournemouth Corporation. 

Littlehampton. —The proposed Hove and Littlohampton tramway 
was discussed at the last meeting of the lcal ratepayers’ association, 
and it was unanimously resolved: ''That this association gives its 
support to the tramway scheme, providing that favourable conditions 
ean be arranged by the Urban Council, and that, inter alia, at least 
the tramways should run to Wick." 

Traction Engine Owners’ Association.—The ninth annual 
report of the National Engine Owners’ and Users’ Association states 
that the organisation of the traction engine industry during the year 
hae made satisfactory progress, The number of members has grown, 
the increased subscriptious have been willingly paid, and greater 
interest has been taken in tho work of the association. 

Cardiff. —A sub-committee has been appointed with plenary powers 
to n-uotiate (а) on the claim of the Provincial Tramways Company 
for £25,500 in respect of depóts, for which the Council have offered 
£22 000 ; and (5) on the question of the purchase of the undertaking 
of the Cardiff District and Penarth Harbour Company, for which the 
company ask £13,000, and the Corporation offer £10,000. 

Huddersfield. —Ovwing to the slippery state of the metals, caused 
by snow, an eight-wheeled bogie car got beyond control when descend- 
ing an incline at Paddock and collided with an ascending car og 


Friday last. The fronts of both cars were smashed, and the driver of 
the runaway car was badly i.jured. Many of the passengers jumped 
off when they saw a collision probable, and only two 1eceived injuries. 

Kirkoaldy.—Prof. Kennedy, consulting engineer for the Kirkcaldy 
tramway and electric li: htiug schemes. has niade ар in+p-ction of the 
works, visiting the whole of the tramway route and also the generating 
station. The electric Lighting and Tramway Committee are consider- 
ing the applications received for the appointment of engineer and 
manager. c is expected that within two months the tramways will 
be running. 

Bradford —With reference to the tramway employós' grievanoes, 
the formation of a Conciliation Board, consisting of six members of 
the Tramways Committee and six representatives of the tramway 
employés, is suggested. It is intended that the proposed Board shall 
be competent to deal with all matters now in dispute between the 
Tramways Committee and their employés, and also with any further 
difficulties that may arise in the future. 

Swansea.—The Swansea Tramways Committee met on Monday to 
discuss the merits of the various systems of electric traction for adop- 
tion on the extensions about to be undertaken. It was eventually 
decided that the deputy town clerk should prepare a report on tho 
Dolter surface-contact system, which a deputation of the Council 
recently inspected at Paris, and embody thereiu the opinion of the 
deputation as to the practicability of the system. 

Eochester.—On Tuesday night a largely-attended meeting of 
owners and ratepayers authorised the City Council to promote a Bill 
in Parliament for constructing municipal tramways in that borough, 
and for carrying out an extensive scheme of street widenings in con- 
nection therewith. The resolution was carried by a practically unani- 
mous vote. It was stated that two companies are also promoting Bills 
in Parliament to lay down tramways in Rochester. 


Walsall.—On Tuesday Colonel Yorke, R.E., on behalf of the Board 
of Trade, inspeoted an extension of the Corporation tramways which 
has been carried out at Bloxwich. The new line, which is a continua- 
tion of the tramway affording communication between Bloxwich and 
the centre of the borough, is about a mile in length, and is the first of 
a reneral scheme of tramway extensions. It is hoped that the line 
will be opened to traffic in the course of a few days. 


Derby.—A resolution was unanimously passed at the last Town 
Council meeting empowering the Parliamentary Committee to take 
steps to oppose the Nottinghamshire and Derbyshire Tramways Bill. 
The Ohairman of the Parliamentary Committee said that, having 
regard to the fact that the Council were on the point of embarking on 
а scheme for electric tramways in the borough, they were determined 
to oppose the introduction of foreign electrio traction into the town. 


Aberdeen.—A movement is on foot among the principal cab 
proprietors, carting contractors, апа others concerned, with a view to 
taking action in the way of having more limitation put on what is 
considered the excessive rate of speed at which electric cars are 

ropelled on some parts of the Corporation tramway system. 

ntly several accidents have been reported, resulting in a good deal 
of damage to vehicles. Four new cars are being built for the Corpora. 
tion in Manchester, and it is expeoted they may be running before 
Christmas. | 

Adelaide.— According to а paragraph in the New Zealand Mining, 
Engineering, and Building Journal of Oct. 16, Mr. Н. Noyes, of 
Messrs. Noyes and Bros., should now be in England with full plans of 
the proposed electric tramways for Adelaide. The work will be started 
as soon as possible, but not before March, or more probably May next. 
The trams will be completed in two years from date. The estimated 
cost of the whole work is £1,400,000, and the company, when formed, 
will do the work themselves without calling for tenders. The Westing- 
houre Company will supply the machinery. 

Competition.—In order to meet the severe competition of the 
Glasgow Curporation electric tramways, the railway companies running 
into Glasgow have this week announced that a reduction in the price 
of season tickets will come into force at the beginning of next year. 
Under the new arrangement monthly season tickets will be procurable 
from any of the suburban stations into the city on the basis of 5e. for 
third-class and 78. 6d. for first-class. The new tariff is only 1s. above 
the special rates granted to workmen, who, however, are restricted to 
travel by certain trains, whereas season ticket’ will be available by all 
trains. 

Additional Trafic Returns.—Anglo-Argentine, £583 increase; 
Barcelona Ensanche у Gracia, £37 increase; Barcelona, £63 increase ; 
Brisbane, £202 increase (month of November, £10,291, increase £652) ; 
Buenos Ayres and Belgrano Electric, £10 increase (month of 
November, £13,698, increase £925); Calcutta, £579 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric. £82 decrease ; Mexico Electric (month of November), 
receipts £42,800, expenditure £24,800; Perth Electric, £28 increase; 
„ (month of October), receipts £3,832, expenditure 

Glasgow.—The Parliamentary Bills Committee of the Corporation 
recommend, subject to the approval of the Tramways ' ommittee, that 
the amount of additional borrowing powers to be applied for tramway 
purposes should be £200,000. This sum is required to meet the cost 
of various tramway extensions, the proposal being to carry the service 
from Dumbarton-road to the Olydeside. The route of the new line 
has not definitely been decided, but it is uuderstood it will be either 
by Stobcross-street or Kelvinhaugh street. The Town Council this 
week approved the provisional order to authorise the new lines 
proposed. 

Lowestoft, —A representative deputation of ratepayers has met the 
Tramways Committee, and presented a petition protesting against the 
use of granite in the construction of the roadway beside the tramlines. 
Eleven double-deck and five single-deck cars and опе track-sweeper are 
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t^ be obtained, and the engineer has been authorised to appoint a | Constitution-road line, it is pointed out, will fall wholly against the 


eli rk of works for the construction of the permanent way at a salary 


n t exceeding £4 per week. The Corporation's offer of £500 for the 
pu chase of the Drake and Gorham Syndicate’s order for the construc- 
tion of a light railway 10 Kessingland has been accepted provisionally 
мр n terms being urrauged. 

Manchester. —In consequence of the opening of several new routes 
on the south side of the city the tramway receipts have increased in 
ous week from £5,013 to £7,434. The snapping of an overhead 
11 ley wire was the cause of a stoppage of tramway traffic in the 
ventre of the city on Thursday last week. The official explanation is 
that when the car that caused the accident reached the corner of Liver- 
го s]-road the frog was 1 ut in operation, во that the саг could proceed 
est the junctiou of the wires. The driver allowed the car to run a 
1. Пе too часи when passing the junction, with the result that the 
l: ad of the trolley pole caught tho wire and brought it down. 


Leigh (Lanes.).—The Town Council have refused to accede to the 
application of the South Lancashire Tramways Company for their 
cousent to the extension by one year of the period of four years 
allowed by the company's Act for the construction of tramways 
within the borough. The company's further application for the 
consent of the Council to the construction of the tramways in the 
cast and west parts of the borough has also been refused. The 
Corporation are themselves promoting a Bill in the ensuing session of 
Parliament for the construction of tramways within the borough, and 
will oppose the Bill now being promoted by the South Lancashire 
T.amways Company. 

Christchurch (N. Z.).— We understand that the advisability of 
n'ilising the Waimakariri River for purposes of municipal traction is 
ting urged with great emphasis in Christchureh. An address on the 
subject has been delivered to the City Council by Mr. T. E. Taylor. 
who recently returned from a visit to Europe. During his stay on the 
Continent Mr. Taylor consulted Colonel Turretini, one of the greatest 
living authorities on such matters. As a result of Mr. Taylor's queries 
tle Colonel made an offer to come to the colony and make an exhaustive 
examination and report for a sum of £2,250 in all. А member of the 
Council has given notice that he will move at next meeting to have 
negotiations opened up between the Council and Colonel Turretini. 


Sheffield. —Мајог Pringle has inspected a number of additional 
lines laid down recently by the tramways department. These exten- 
sions are in several parts of the city, and a list of them shows that 
the system now being almost complete so far as the centre of Sheffield 
and the suburbs within а couple of miles are concerned—the work 
of giving facilities to the residents in more remote parts is being 
pushed on. The town clerk has been instructed to diaw a new set 
vf by-laws adapted to electric traction and to existing conditions, 
vipecially in connection with the overcrowding of the tramcars. It 
паз been arranged that the Tramways Coumittee shall subscribe 
£1,000 from the accumulated funds as a donation to the Yorkshire 
Agricultural Show, which is to be held in Sheffield next year. 


Motor Traction Co.—The directors of the Motor Traction 
Company, Limited are Proposing the reorganisation of the concern 
with the object of providing working capital and to put the Company 
оа a thoroughly sound financial basis. It is proposed to form a new 
company with a nominal capital of £100,000 in shares of 10s. each, 
uf which 100,000 will be cumulative preference shares, carrying 6 por 
cent. dividend and entitled to one-half the surplus ‘profit after paying 
10 per cent. on the ordinary capital, and having priority as to capital, 
and 100,000 ordinary shares. It is only proposed ҷо issue at present 
78,612 preference and 78,612 ordinary shares, redial in each instance 
with 7s. 5d. per share paid up, leaving 21,388 shares of each class for 
future issue. 


South London Electric Railway.—It is stated that the directors 
of this railway are cherishiug the idea of making the Bank Station a 
great junction for all the tube railways in the Metropolis, so that a 
passenger, having once gone underground, need not come up again 
till he has reached his destination. The Bill authorising the exten- 
sion of the line from Islington to Euston will be reintroduced next 
session, and that line will provide a station at St. Pancras, with sub- 
ways connecting it with the Great Northern, the Midland, and the 
Metropolitan stations. Several of the other tube lines will act as 
feeders to the South London line, and subways will make connection 
with them at various places, which will tend to greatly facilitate 
locomotion about the Metropolis. The company are also promoting an 
independent line at Brixton, practically a revival of the scheme known 
as the City and Brixton Railway. 


Railway Signalling.—The Great Central Railway Company, in 
order to accelerate their main-line traffic, are reported to have just 
completed a contract with the British Pneumatic Railway Signalling 
Company for the installation of automatic pneumatic signalling 
through the celebrated Woochead Tunnel between Sheffield and Man. 
chester. It is one of the longest railway tunnels in Great Britain. 
Owing to the impossibility of ''manning" a sigual box in во 
unfavourable an underground position, Woodhead Tunnel, which is 
over three miles in length, has had to be worked as a single block 
section of the main line, expresses being cous QUEE greatly impeded 
at this point, where traffic at all times is abnorma 7 heavy. With 
the new signalling plant the Great Central Railway, by dividing the 
tunnel into sections of 1,200 yards long. will secelerate their express 
tratfic between Manchester, Sheffield, and London. 

Dundee. —AÀ scheme for the utilisation of the electrical tramways 
for the car:iage of mineral and heavy goods traffic is proposed. Ina 
report to the Tramways Committee on the financial result of the 
working of the city's tramways from May to Noveniber, 1902, the 
tramway manager states that the working expenditure during that 
period was £21,201. 3s. 4d., being £512. 6s. 8d. less than the esti- 
mate, The revenue amounted to £21,313. 8s. 4d., or £1,059. 8s. 4d. 
better than the estimate, The working expenses applicable to the 


second half of the year, and the revenue required to he earned during 
the same period во as to reach the estimate for the whole year is 
£21.552, or £194 more than the amount earned during the first half- 
year. This increase, the manager expects, will be realised by the 
addition to the receipts from the Constitution-road liue. 


Lincoln.—One of the main difficulties in the way of the com- 
pulso:y purchase of the Lincoln tramways by the Corporation is 
reported to have been removed. Part of the undertaking is in Brace- 
bridge, and although the Lincoln Corporation some time ago 
a resolution calling upon the company to sell to them within a given 
time that portion of the undertaking which is ın Lincoln, the Brace- 
bridge Urban District Council hesitated to pass a similar resolution 
with respect to the tramways at Bracebridge. The reason for this 
was that Bracebridge bad no desire to work half a mile of tramway 
themselves, and they did not wish to purchase it and then find they 
had no power to resell it to the Oorporation. They consequently 
declined to do anything until the law on the matter had been 
thoroughly ascertained, but on Thursday last week a special meeting 
was held, and after hearing a statement from the clerk the necessary 
resolution was adopted. 


Light Railway Schemes.—The applications made to the Light 
Railway Commissioners on Nov. 29 for orders to authorise light rail- 
ways are 20 in number, six of which are for amending orders for the 
purpose of extending the time for the compulsory purchase of lands 
and for the construction of the respective railways, for deviations, and 
for other purposes. The remaining 14 total to a mileage of 794 miles, 
and are estimated to cost for construction only the sum of £620,320. 
Electricity is proposed as the motive power in 11 cases, amounting to 
a mileage of 65% miles, steam in two cases of the total mileage of 
114 miles, and in one case of 24 miles the motive power proposed is 
steam or electricity. The standard gauge of Aft. 8$1п. is proposed in 
seven cases of the total mileage of 504 miles, and the gauge of 51. біп. 
in the remaining seven of a total mileage of 283 miles. Five applications, 
amounting to 174 miles, are made by local authorities, and three 
applications, amounting to 19 miles, by existing great railway 
companies. 

Salford —The first portion of the tramways system which the 
Salford Corporation are about to provide within the area of the Prest- 
wich District Council, has been opened for traffic. The Corporation 
have entered into an agreement with the Council to construct and 
work the lines in Prestwich for a period of 21 years. They propose 
to undertake a similar task in the district of the Whitefield Council, 
which lies to the north of Prestwich. These lines will eventually 
afford through communication between Salford and the Whitefeld 
boundary, and at this latter point a junction will be effected with the 
electric cars of the Bury Corporation. The portion of track opened 
for traffic extends from the Salford boundary to the Prestwich railway 
station. It has been laid down and electrically equipped within a 
period of eight weeks. The work of carrying the line forward to 
Whitefieid is to be commenced immediately, and the whole length of 
seven miles of track, to the far extremity of the Whitefield district, 
will probably be completed in a few months’ time. 


Bournemouth.—The provisional agreements made between the 
Corporation and the Poole and District Electric Traction Company, 
Limited, for the purchase by the Corporation of the undertakings of 
the company were approved by the shareholders of the company at an 
extraordinary general meeting held in London on Friday. On the 
same day the Poole Corporation 55 their willingness to acquire 
the tramways between Poole and Bournemouth, if the same could be 
acquired on reasonable terms, and A a committee to negotiate 
with the Bournemouth Corporation. The following new lines of tram - 
ways are nearly completed, and the Board of Trade has been applied 
to for an inspection at an early date: (1) from Lansdowne to County 
Gates, via Old Christchurch-road, Commercial-road, and Poole-road ; 
(2) from the Square to the cemetery, via Richmond-hill and Wim- 
borne-road ; (5) from Holdenhurs*-road to the cemetery, via St. Paul's 
and Lansdowne roads ; and (4) from the cemetery to Holdenhurst- 
road, via Charminster, Capstone, and Durnford roads. 


Paris.—The Paris correspondent of the Financial Times has sent 
the following interesting information to his paper: ''In consequence 
of the ruinous loss of traffic by the horse tramway lines running along 
the outer boulevards asa result of the recent opening of the No. 2 
Electric Metropolitan Railway, the Paris General Omnibus Company 
offered to reduce its fares if the authorities would allow the use of the 
overhead or trolley system of electric traction on the company's tram- 
cars. It at once became evident, however, that the authorities were 
opposed to any disfigurement of the boulevards by overhead trolleys. 
It is true they at present tolerate the trolley in the centre of Paris on 
the Eastern Parisian Company's line, but only as a temporary measure, 
and because the underground tunnelling work for Metropolitan line 
No. 3 would have completely disorganised the ‘contact’ system 
employed on the Eastern Parisian Company's lines. In view of this 
strong opposition the Omnibus Company has decided to abandon the 
idea of competing with the ‘tube’ by means of electric іга tion, and 
has now applied to be allowed to use compressed steam. The st'uggle, 
however, s lich the Omnibus Company is now sttempting to carry on 
against the Metro, as Parisians call the new tubes, is a hopeless 
oue It сар never run its tramcars во rapidiy nor give such a frequent 
вет vice as the ‘tube’ does with its trains. The Metro,’ too, is now 
ia full public favour.” 

Manchester Southern Tramways —Scveral letters have appeared 
lately in the local papers with reference to the provision of electric 
tramways in the districts which surround Manchester. On the one 
hand, there are those who are supportiog the scheme of the Man- 
chester Southern Tramways Company, which is an ofispring of the 
British Electric Traction Company ; while, on the other hand, there 
are as many who would like to sec the loca] tramways in the hands of 
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the local authorities. Опе of these latter, in а communication to the | original specification also provided for & bonus of £500 a week for the 
Manchester Daily Dispatch, u that the local authorities through completion, in less than the time specified, of each of the two portions 
which the proposed tramway ів to run should do all in their power to . of the tramways, and for a penalty of like amount for non-completion 
check the progress of these companies, who, finding their powers | within the time ; and the committee propose that, having regard to 
frustrated in the large towns, are endeavouring to monopolise the | the altered circumstances, this amount should be redue d to £100 in 
roads of our бтн т tor the making of wealth. The question is not | each case. As regards the price to be paid for the work under the 
whether the British Electric Traction Company, the Manchester | respective contracte, Messrs. Dick, Kerr, and Co.'s original tender, 
Southern Trams, or any other company shall work it; they | providing for Lorain special work, was £208 218. 19», 5d , and Messrs. 
are all alike as far as the principle goes. But the vital | J. G. White and Co.'s original tender, providing for Hadfield special 
point is: Shall our local authorities leave our roads to private | work, was £216.630. 10s. 4d , the mean of the total of the two tenders 
companies for the benefit of a few individuals, when, as has been | having been £212,424. 14s; 10d. These firms have at the request of 
proved in dozens of cases, the ratepayers (if municipalisation | the committee submitted fresh tenders, as follows, for the respective 
takes place) have better advantages too well known to repeat here; | portions of the work which they suggest should be entrusted to oich, 
whilst the profits which would otherwise go into the pockets of the | and the amounts of these tenders are: Messrs. Dick, Kerr, and Co.'s 
shareholders are being used to the advantage of the whole com- | £102,066, 2s. lld., and Messrs. J. G. White and Oo. s £109,679. 
munity ?” This is answered by а letter from Mr. Alf. M. Fowler, | 18s. 6d., making a total of £211,746. 1s. bd. These have been accepted. 
M.I.C.E., iu the same paper, who contends ''that a reliable public | It will be necessary, in connection with the pending reconstruotion, 
company can better serve the district through which the tramway | for electrical traction, of further portions of the Council's tramways, 
passes than several small local authorities combining together, as su to arrange for the supply of additional quantities of rails, etc., supple- 
combinations result in delay, expense, inconvenience, and difficulty in | mentary to those which are being supplied under the existing contract. 
subsequent working." In conclusion, he asserts that '' tramways in 
some districts would never kave been introduced if they had waited 
for the wakening up of small local authorities to combine, and, 
farther, in some cases, local authorities are quite prepared to allow a 
public company to lay down tramways when a doubt exists as to their 
pecuniary success.” 

South Lancashire.—A report just issued by the directors of the 
South Lancashire Tramways Company gives a good idea of the com- 
peny's operations up to Oct. 51 last. During the period covered by 
the report the constructional work has p ed with as much expedi- 
tion as circumstances permitted. Some delays occurred in the conduct 
of negotiations with various local authorities in the acquisition of 
property required for road widening, and in the completion of engi- 
neering contracts. These difficulties have now been almost entirely 
overcome. Several sections of the tramway system have been opened 
for traffic, and other sections are in an advanced state and nearly 
ready for public use. The section from Knotty Ash to Prescot (estab- 
lishing communication between Liverpool and St. Helens) was finished 
in January last, and by the Board of Trade in April. It 
was not until the end of June that the Corporation of Liverpool 
joined up the city lines to those of this company. Since the 
line has been working the traffic receipts have been highly satis- 
factory. The next section taken in hand (covering about 25 
miles of track) extended from Bolton through Atherton and Leigh 
to Lowton, and from Tyldesley through Atherton to Hindley, 
and thence through Ashton-in-Makerfiul to Haydock. The con- 
struction was begun in October, 1901. but the causes already indicated 
considerably delayed the progress of the work. The Bolton-Lowton 
and the Tyldesley- Atherton sections were passed by the Board of 
Trade Sept. 25, 1902, and the cars commenced to run on Oct. 20. The 
directors believe that the service has given entire satisfaction to the 

ple of the district. Considering the inclement weather the receipts 
have been good. The further sections joining up the system with 
St. Helens at Haydock are in а forward state, and will be ready for 
use in a few weeks’ time, There will then be in operation a direct 
tramway service between Liverpool and Bolton, via St. Helens and 
the company’s trunk line. The generating station and car-shed at 
Atherton are finished as regards buildings necessary for the present 
requirements. The greater part of the electrical equipment has been 
installed and is at work. The sub-station at Hindley is making good 
progress. The company have given notice of an application to Parlia- 
ment in the ensuing session for a Bill to amend and enlarge some of 
the company's powers. 

London County Council—The County Council on Tuesday 
accepted the tenders of Messrs. Dick, Kerr, and Co. and Messrs. J. G. 
White and Co. for road work and platelaying in connection with, the 
reconstruction of further portions of the southern tramways. The 
full list of tenders received will be found elsewhere in this issue. The 
report which the Highways Committee presented to the Council on 
the subject showed that the chief engineer has reported fully to them 
on the trst four tenders, and has asked their special consideration to 
those of Messrs. Dick, Kerr, and Oo. with Lorain special work, and 
of Messrs. J. G. White and Co. with Hadfield special work. These 
tenders are from firms quite competent to carry out the work ; and, 
while Messrs. Dick, Kerr, and Co.'s vender is the lowest in amount 
and they can start the works within four weeks from the date of the 
order to commence, that of Messrs. J. G. White and Co. is the most 
favourable as regards time, as they are in & position to commence 
within three days of the order being given, and the rate of 
progress guaranteed by them is better than Messrs. Dick, Kerr, 
and Co. can undertake shall be kept up. Messra. White and Co. 
have further, in a letter sent in with their tender, offered to deal, in 
a rather more complete manner than was provided for in the specifica- 
tion, with the existing tramway traffic during the reconstruction of 
the lines. The engineer has reported to the committee that, after 
going into the questions of both time and money, he finds that there 
is little to choose between the respective tenders of Messrs. Dick, Kerr, 
and Co. and Messrs. J. G. White and Co., and he has expressed the 
opinion that the best interests of the Council would be served if the 
work were to be divided into two portions, and one given to each of 
those firms. A considerable saving of time will be effected by the 
adoption of this arrangement, for under it the whole of the works 
are to be completed by Sept. 1, 1903, while the original speci- 
fication provided that the tramways from the E.ephant and 
Castle, % Old Kent-road, etc., to East Greenwich, should be 
completed within 42 weeks, and those from the Elephant and 
Oastle, via Walworth-road, etc., to New Cross-gate, within 52 
weeks from the date of the engineer's order to begin, which would 
make the dates for completion Oct. 16 and Dec, 31 respectively. The 


The quantities now required are approximately—track rails, 2,245 
tons; slot rails, 1,470 tons; conductor tees, etc., 580 tons: together 
with the necessary soleplates, fishplates, and bolts and nuts. The 
Highways Committee accordingly recommended that tenders for these 
articles be invited by POR advertisement, and that they be autho- 
rised to open the tenders during the Ohristmas recess, and accept 
those which may be the most advantageous In connection with the 
reconstruction of the New Cross and Greenwich lines the committee 
recommended the expenditure on capital account of £3,000 for the 
employment of temporary assistants and a staff to supervise the out- 
door bordon of the work. Reporting on the contract for switchboards 
for sub stations which had been let to Messrs. Cowans, Limited, the 
committee recommended that this firm be allowed to sublet the manu- 
facture and supply of parts of the work to others than the firms 
originally specified, subject to the consent of the Council's engineer. 
The total capital expenditure proposed under the Council's Tramways 
and Improvements Bill for next session is £1,254,000. 


LIGHTING AND GENERAL. 


Harrogate.—The public electric mains are to be extended. 

А Lg total lamps connected at the end of October were 
, 105. 

Bolton.—The electrical engineer has been empowered to engage а 
junior assistant at ouce. 

Lyndhurst.—The nu electric lighting order has been 
extended tor three months. 

Swindon.— Mr. B. W. Grubb, M.A., of Eastbourne, has been 
appointed assistant electrical engineer. 

Ecoles (Lancs.).—Electricity for lighting purposes is now being 
supplied through penny-in-the-slot meters. 

Boston.—At the last Council meeting notice was given of a resolu- 
tion with regard to lighting the town by electricity. 

Dorchester. —The Town Council are consulting Mr. Enright with 
regard to a proposed installation of electric lighting. 

Luton.—Tenders will be called for the supply and delivery of the 
necessary distributing mains, estimated at about £2,000. 

Tonbridge.—Current was started at the electric light works on 
Saturday, and the greater number of the customers were supplied. 

Colchester.—The Council have decided to apply for sanction to 
borrow £7,000 to purchase additional plant for the electric light 
station. 

Slough.—The Uxbridge and District Electric Supply Company 
intend to apply fora provisional order for extending to Gerrards Crocs 
and Fulmer. Ў 

Grantham.—The Town Council have adopted the free wiring rules 
proposed under their agreement with the Urban Electric Supply 
Company, Limited. : 

Leigh.—A committee of the Urban District Council met a com- 
mitiee of the Southend Corporation on Dec. 5 to discuss a joint 
electric lighting scheme. 

Greenock. — The Corporation have appointed Mr. James A. 
Robertson, Dumbarton, chief electrical engineer for the burgh at 
a salary of £250 per annum. 

. Hastings.—An electric light main is to be extended at a cost 
of £114. The recent extensions in connection with the electricity 
works will be opened on Dec. 16. 

Coalville. - It is stated that the Post Office authorities will in the 
near future establish telephonic communication here, at the rate of 
£4. 10s. per subscriber per annum. 

Dundee.—Mr. W. H. Tittensor, electrical engineer, having been 
offered the appointment of electrical engineer of Preston, steps are to 
be taken to appoint & new engineer. " 

Award.—We are informed that Messrs. Johnson and Phillips have 
just been awarded а medal for their enclosed Ark lamps by the 
Royal Cornwall Polytechnic Society. | 

Sleaford. – The Urban District Council intend to apply for power 
to borrow £2,000 to procure additional engines and dynamos to meet 
the increased demand for electric light. 

Bury.—The extension of electricity supply to Tottington and 
Ramsbottom is under discussion. The former Council have applied 
for terms and the latter are being asked to join. 

Chichester.— The drafts of the agreements with the electric lighting 
company which proposes to embark on a scheme for the city will 
probably come before the next meeting of the Council, | 
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Rival Cables.—The Eastern Extension, Australasia, and China 


Telegraph Company have opened public offices in Sydney, Adelaide, 
and Perth for the collection and delivery of their telegrams. 

Whitefield —The Lanca-hire E'ectric Power Companv intend to 
apply to Parliament for powers to acquire Whitefi-ld's electric lighting 
order, and the matter will come before the next Council meeting. 

Wokingham.—The Town Council have agreed that the present 
automatic light controllers now in use are not satisfactory, and the 
company has been informed that the whole number must be replaced. 

Walsall —The Council have decided, on the recommendation of 
the Electric Lighting Committee, to sanction an expenditure of 
£10,050 to extend the electric lighting mains in the Mellish-road and 
Caldmore districts. 

Pocklington.— The York Electrical Oompany has submitted a 
scheme to the Board of Trade for lighting the town by electricity. 
The Urban District Council will shortly discuss the matter with the 
eloctrical company. 

Woroester,— Details relative to the application for parliamentary 
j»wers being made for the Shropshire, Worcestershiic, and East 

enbighshire Electrical Power Company are before the General 
Purposes Committee. 

Stookton.—The electricity rental to Sept. 30 amounted to £844. 
11s. 14., as compared with £598. 17s. 4d. for the corresponding period 
of last year. The new electrical plant will be laid down during the 
present month. 

The All-British Cable.—The Pacific cable, which has been in use 
for some time past for the transmission of private messages, was 
opened for public traffic оп Monday. The occasion was not marked 
by any special ceremony. 

Eton.—The Urban District Council have decided to allow the 
Windsor Electrical Installation Company to work and run the 
machinery at the pumping station by electric power instead of steam 
as an experiment for six months. 

West Indian Cable Rates.—The rate for cabling between Cuba 
and this country is 1s. 10d. per word, against 3s. per word to Jamaica, 
which is only 100 miles further. The rate to Demerara is 7s. per word, 
against Js. per word to New Zealand. 

Agency.—We are informed that Mesers. T. Harding Churton and 
Co., of Atlas Works, Leeds, have appointed Mr. Robert Jones, of 
Swansea, to represent them for the sale of their dynamos and electric 
motors in South Wales and Monmouthshire. 

Bristol —The Electrical Committee of the City Council have 
appointed a sub-committee to watch the proposals of the Somerset 
and District Electric Power and Light Syndicate, who propose to 
establish their generating station at Radstock. 

Diary —We have received from McCorquodale and Co., Limited, 
the 1903 '' Railway Diary and Officials’ Directory," and also a copy 
of The Railway Almanack” for the ensuing year. This useful 
publication maintains in shape and contents ite usual high standard. 


8t. Annes. —The electrical engineer has submitted two estimates for 
the additional plant required to enable him to efficiently supply the 
tramways company with electricity for working their tramways. A 
special meeting will be called at an early date to consider the whole 
question. | 

Barnstaple.—The Town Council have purchased the Town Mills 
and the mill leat connected with the property. It is believed tbat 
the property will provide ample water supply for electric light pur- 
poses, and will also be of great advantage to the Council for genoral 
purposes. 

Bushbury.—The workmon employed at the Electric Construction 
Works, Bushbury, held a dinner on Saturday at Wolverhampton, 
followed by a vocal and instrumental concert. During the evening 
Mr. J. Ganley presented the conductor (Mr. Charles Evans) with a 
silver-mounted ebony baton. 

Whitby. —The Urban District Council in consolidating their electric 
loans have received sanction to the borrowing of £20,073 for the 
purpose of paying off the outstanding balance of a loan of £20,500 
raised under the sanction issued by the Board on May 29, 1900, to the 
borrowing of £26,000 for purposes of electric lighting. 


Perth.—A proposal to extend the electric plant owing to the 
iucreased demand for light, and in view of the probability of requirin 
at an early date electric energy for the tramways, has been remitte 
hy the Electric Lighting Committee to the Town Council in com- 
mittee for consideration. The extensions are estimated at £4,975. 


Kilmarnook.—At a mass meeting of the ratepayers on Wednesday 
a resolution was carried expressing approval of an electric lighting and 
traction scheme, but disapproving of any scheme being undertaken by 
the Corporation until they had invited and considered proposals from 
private companies. А pi/ébis ite of the ratepayers is also to be taken. 


Coventry —The electric light undertaking continues to make 
steady progre. The report for November shows that 53.885 units 
were sold, as against 46.351 for the corresponding month of last year. 
The National Electric Wiring Company have written terminating 
their agreement with the Corporation for free wiring at the expiration 
of six months. 

Bermondsey.— At the last meeting of the Borough Council a letter 
was read from the School Board for London stating that the Works 
Committee did not propose at present to light with electricity any of 
the schools in the area of supply by the Bermondsey Council. Alder. 
man Dumphreys said he had a notice of motion on the agenda paper 
ot the Works Oommittee of the School Board which, if carried, would 
result in the electric light being installed in all schools where altera- 
tions or enlargements were being carried out. 

Londen County Council. —At Tuesday's meeting the offer of the 
Nationa] Telephone Company, already reported in these columns, was 


accepted. The following notices under Electric Lighting Acts and 

rders were ag to: from the Lewisham and District Electric 
Supply Company, of intention to lay low-tension mains along a portion 
of Loampit-vale; the Metropolitan Electric Supply сор. to la 
low-tension mains along a portion of Oxford-street ; and the Wool- 
uim District Electric Light Company, to lay mains along Beresford- 
place. 

Sunderland.—<An enquiry will be held to-day by Colonel Hepper 
into the application of the Town Council for sanction to borrow 
574.000 for the purposes of electric lighting. It has been decided to 
obtain two motors and a distribution Board for power circuit for the 
technical college, at an estimated cost of £163. The court-yards, 
cross-streets, staircases, and the living-room in each tenement in the 
workmen’s dwellings, Hat Case area, are to be lighted by electricity, 
the current to the tenements being supplied through penny-in-the-slot 
meters. 


St. Marylebone.—The arbitration proceedings in connection with 
the purehase of the Metropolitan Electric Supply Company’s local 
undertaking by the Marylebone Borough Council were resumed on the 
10th inst. The referee’s award will probably be announced in January 
next, after which the subject will be discussed by the Council. From 
tloating reports it appears that Messrs. Debenham, Leaf, and Co. are 
confident that the final award will be more favourable to the Council 
than to the company, and that the amount which the ratepayers will 
have to pay for the municipalisation of the local electricity supply 
will bo less than three-quarters of a million sterling. This would be 
a great drop from the company's estimate of over £2,000,000. On 
Thursday tho Council consented to the laying of various mains by the 
said company. 

South Africa.—The Durban Town Council require tenders for 
telephone material. The Durban Port Advisory Board are consider. 
ing the installation of telpherage for the handling of cargo. The 
British and South African Export Gazette says: Among the new 
municipal electric lighting schemes on foot is one for lighting Salis- 
bury, Rhodesia, at an estimated cost of £50,000, Mr. Orawford 
Lindessy, the town engineer, having prepared the plans. The Mowbray 
Town Council, being dissatisfied with the light supplied by the local 
company, have decided to call for tenders for the lighting of the town 
on the termination of the existing arrangements. The terms of the 
offer by the De Beers Oompany to supply current to Kimberley not 
giving complete satisfaction, the Town Council have decided to carry 
out the previously contemplated extension of its own plant. А sum 
of £17,000 is to be expended on the new works. The authorities of 
Greytown, Natal, are likewise contemplating the inauguration of an 
electric lighting service." The Kimberley Borough Council require 
electrical plant for lighting extensions. 

Hackney Electricity Works.—We have received from Mr. L. L. 
Robinson, borough electrical engineer of Hackney, an abstract and 
analysis of the accounts of the electricity department for the period of 
11 monthsended Sept. 30 last, as follows: capital expended at end of 
period, £207,722: revenue from electricity supply—private lighting 
£7,528, public lighting £3,951 (£11,459) ; revenue from meter rents, 
etc., £147 ; total revenue, £11,606 ; total working expenses, £4.969 ; 
gross profit, before providing for interest and repayment, 26,637. 
Interest on loans, etc., amounted to £6,710, the financial result being 
a deficit of £73. The following items are also given in the accounts: 
capacity of dynamos, 1,800 kw.; maximum load reached, 996 kw.; 
load factor, 11:6 per cent.; number of 8-c.p. lamps connected at end of 
period, 52,451; number of units generated, 1,137,530; number of 
units sold—private supply 512,954, public supply 413,125 —total, 
926,079 ; average price obtained— private supply 5°53d., public supply 
22:8d., combined 2:97d. An analysis of costs ìs as follows: fuel and 
heat, £2,031 (cost per unit sold, 0°526d.) ; oil, waste, water, and stores, 
£205 (0:055d.); wages of workmen, £1,196 (0°310d ) ; 9585 and 
maintenance, £223 (0:058d.); total works costs, £3,655 (0:947d.) ; 
management expenses —salaries, rents, rates, and taxes, etc., £1,314 
(0:543d.) ; total costs, £4,969 (1 290d.) 

Ormakirk.— The Urban District Council have informed the South- 
port Corporation that owing to the refusal of the County Council to 
give permission to lay the cable the Council regretted it was unable to 
proceed further with the negotiations, and desired to thank the Elec- 
tricity Committee of the Corporation for their offer and the assistance 
they had given to the Council in the matter. The Electric Lighting 
Committee were at the last meeting of the Council empowered to take 
such steps as they thought necessary for obtaining offers for the 
disposal of the Council's provisional order. It was also explained 
what had been done towards endeavouring to obtain a supply of electric 
light in Ormskirk. ln January last the committee received а report 
and estimate from Messrs. Trentham and Peers, electrical му уны, of 
Manchester, as to the probable cost of lighting the town by electricity. 
Their estimate for а complete scheme amounted to about £15,000. 
Assuming that the Council obtained the sanction of the Local Govern- 
ment Board to borrow this amount, it would practically swallow u 
the whole of their borrowing рл At the present time the Oounci 
has to provide a further supply of water forthe town. They also con- 
template laying-out a recreation ground. In April last the committee 
received a report from the Southport Oorporation in which was stated 
the terms and price per unit they would be prepared to supply 
the electric light to Ormskirk. Subsequently the ratepayers were 
circulsrised, aud very s«tisfactory replies were received. owever, 
the necessary consent of the County Council towards laying а cable 
from Southport to Ormekirk could not be obtained, and the Electric 
Lighting Committee had been reluctantly compelled to advise the 
selling of their provisional order under certain conditions. They 
wished to safeguard themselves in these respects: that the price per 
unit to be churged should be fixed; that certain arrangements should 
be made as to the breaking up of the streets ; and that the Council 
should have an opportunity at any future time of buying back the 
electric light plant at a price to be fixed, 
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Middlesbrough.—The struggle for миш between electricity 
and gas for the purposes of street-lighting is still going on. At the 
last meeting of the Watch Committee the electrical engineer and the 
gas manager presented reports in advocacy of their various systems, 
and the committee deferred the final consideration of the matter until 


their next meeting. 


Stafford.—The Electricity Committee are making an alteration in 
the charge for motor purposes. The existing charges for current will 
be revoked and the following scale substituted: consumption per 
quarter per horse-power—for the first 200 Board of Trade units, 24d. 
per unit; for quantity exceeding 200 Board of Trade units, ld. per 
unit, subject to 24 рег cent. discount for cash. 


Electric and General Investment Co.—The directors have 
declared the following interim dividends: at the rate of 6 per cent. 

r annum on preference shares for the six months ending the 31st 
inst., being 3s. per share ; 10 per cent. on the capital paid up on the 
ordinary shares, being 2s. per share for the six months ended the 
30th ult. Both dividends will be paid, less income tax, on Jan. 1, 
1905. 


Stroud.—The resolution that application be made for a provisional 
order enabling the Council to supply electricity for all public and 
private pur within and throughout their district, to approve 
form of dratt provisional order which has been prepared and deposited 
at the Board of Trade, subject to such additions, alterations, 'and 
variations as the Board of Trade or Parliament may think fit to make 
therein, has been sealed. 


Battersea. — Electric distributing mains and arc light leads are to 
be extended at а cost of about £900, and 3,000 yards of 10 square 
inch cable procured of Callender's Cable and Construction Company 
at a cost of £201. Application is to һе made to the London County 
Council for sanction to the borrowing and the advance of the sum of 
£523. 123. 7d. to defray the cost of wiring and fitting up the Council's 
dedu and workshops at Battersea Park road for the supply of electric 
ight. 


Llandilo.—It is stated that an electric lighting plant for 1,000 
8-c.p. lights only has been obtained. Now the worksare supplying u 
to 1,900, so that no more applications for current cau be entertained. 
The demand is now up to 120 amperes for the light, and only 130 
can be supplied. The question of obtaining new plant, for which the 
contractor of the installation has submitted a tender for £985, and 
5 for £1,100, is left in abeyanco until Mr. Howell has been 
consulted. 


Wireless Telegraphy.—It is stated that the Marconi Company 
has communicated to Sir Edmund Barton an offer to establish wireless 
telegraphy between Australia and New Zealand, the tariff to be 4d. 
a Won Sir Edmund is averse to private competition with the 
Commonwealth Telegraph Department, but he is in correspondence 
with Mr. Chamberlain on the subject. A similar installation is 
mooted for the West Indies, owing to the heavy cable rates -referred 
to in another paragraph. 


Donoaster. —The borough electrical engineer in his last report gives 
the following details : Number of applications received since Oct. 6, 
1902, up to the present date 21, being equivalent to 588 8-c.p. lampe ; 
number of consumers on books, 256 ; number of 8-c.p. lamps applied 
for up to present date, 15,894 ; nuraber of 8-c. p. lamps connented, 
15,206 ; number of 8-c.p. lamps awaiting connection, 688 ; number of 
consumers awaiting connection, 10. The extension of several electric 
cables has been agreed to. 


Chesterton.—The Urban District Council have consented to the 
grant by the Board of Trade to the Cambridge Electric Supply Com. 
pany, Limited, of a provisional order to authorise the said company 
to produce, store, supply, sell, transmit, and distribute electricity for 
ali public and private purposes as defined Бу the Electric Lighting 
Act, 1882 and 1888, and the Electric Lighting Clause Act, 1899, 
within the area of the parish and Urban District Council of Chesterton, 
in the county of Cambridge. 


HulL—At the last meeting of the Council the following resolution 
was proposed : ''Thst, in view of the uncertainty as to the financial 
results of the establishment of а municipal telephone service in Hull 
at the rates proposed, no further steps be taken in the matter, unless 
those who have undertaken to become subscribers will also undertake 
to pay such ааг rates (if any) as may be found necessary to 
prevent the undertaking becoming a burden on the rates." The 
motion, however, was not seconded. 


Tunbridge Wells.— According to the last advice, no reply has yet 
been received from the Postmaster-General in reference to the proposed 
transfer to the National Telephone Company of the borough telephones. 
The Telephone Committee have decided that '* all constructional work 
be suspended for the present; and the committee further reported 
to the Council that they had instructed the telephone. manager to 
incur no further expenditure whatever on capital account, except what 
was absolutely necessary, until further instructed by the committee. 


Arbroath.—The Council have decided to inform the Board of 
Trade that, partly owing to the existing depression of trade in 
Arbrosth, but more particularly on account of the town having beer 
obliged to take up the question of a аы water supply for the 
burgh, and being now pressed by the Local Government Board to 
proceed with it, the Council deemed it inadvisable to carry out in the 
meantime the Arbroath electric lighting order, but they desired 
that the Board of Trade would allow the order to remain in force until 
the town's water supply had been dealt with and completed. 

Walsall.—The Electric Lighting Commistee in their last report 
recommend the extension of mains in Mellish-road and Caldmore 
districts, at an estimated cost of £5,700 and £650 respectively, that 
& sub-transformer station, with the necessary equipment and feeders, 


be provided for the Highgate and Caldmore districts at an estimated 
cost of £3,700, and that application be made to the Local Government 
Board for a loan of £10, 000 to defray the cost of carrying out the fore- 
going works. A further recommendation by the commiteee is that 
the electric lighting mains be laid in Belvedere-road at an estimated 
cost of £200. 

Works Extonsions.— We are informed that the Sun Fan Company, 
Limited, Longside-lane, Bradford, have extended their works and plant 
by the addition of another building so as to more than double their 
capacity, and have removed their head office to the works, to which 
in future all communications should be addressed. Messrs Nalder 
Bros, and Thompson, Limited, 34, Queen-street, London, E.C., have 
extended their works and plant at Dalston, notably in making pro- 
vision of several automatic machines for making screws and turned 
parts, owing to considerable increase in business. At the same time 
the firm have provided a dining-room as an adjunct to a canteen which 
they have in those works. 


The Underground Strand.—It is stated that a short section of 
130 yards of the Strand between Charing Cross Station and Agar- 
street is honeycombed by no fewer than 22 '' mains," to say nothing 
of some 2,500 side connections. These mains are apportioned as 
follows: Post Office cables, 8; Oharing Cross and Strand Electric 
Supp у, 4; Metropolitan Electric Supply, 2: London Electric Supply, 
1; “live” water-mains (New River Company), 3; gas-mains (Gas- 
light and Coke Company), 2; Loadon Hydraulic Power, 1; main 
sewer, 1. In addition there are in this short distarce 100 manholes 
and 11 ''dead pipes and mains. 


Bradford.—The Cleansing Committee of the Corporation propose 
to combine the production of electricity with the destruction of refuse 
at the Sunbridge-road works, and to use the electricity so generated 
for the lighting of portions of Sunbridge-road and supplying current 
for the Sunbridge-road trams. A scheme involving an expenditure of 
£8,000 has been referred to the chairman and deputy-chairman of the 
Electricity Committee and the chairman and deputy-chairman of the 
Cleansing Committee for further consideration. It is estimated that 
there is sufficient waste potential power at the works to generate 
1,000,000 units of electricity per quarter. 


Swansea.—The Corporation Telephone Committee have decided to 
proceed with the telephone service forthwith in the borough proper 
and the Mumbles. The last report of the engineer showed that the 
number of consumers was 289; number of equivalent 8-c.p. lamps on 
the books is 38,588 ; the number of consumers actually connected to the 
mains is 247; and the number of consumers who had applied for 
supply since the last report, 58; making a total of 9,283 8-c.p. lamps 
applelfor. A nes 300-kw. steam generator supplied electricity to 
the whole of the borough for the first time at the end of last week, 
and a second one of equai capacity is being tested. 


Russia.—The St. Petersburg correspondent of tho Financial News 
states that the Russian electrical factories of Messrs. Siemens and 
Halske, which work with a capital of 7,000,000 roubles, have closed 
their business year 1901-1902 with a net loss of 299,690 roubles, 
60 per cent. of which must be put to the account of branches in 
Russia. Last year there was a dividend of 24 per cent. The last. 
report characterises the present state of the electrical industry in 
Russis as extremely uusstisfactory, and states that no improvement 
сап be expected unless greater facilities in the Russian Custom and 
railway system are granted to this industry. With the exception of 
one or two specialities, all electrical products would otherwise have to 
be imported from abroad. 


Grimsby.—The borough surveyor (Mr. Н. О. Whyatt) and the 
electrical engineer (Mr. W. A. Vignoles) have presented a report to 
the Destructor Sub-Committee relative to risk that might ensue to 
the chimney for the electricity works and the destructor from heat 
from gases. They lay down measures to be taken for safety. and say 
there need be no necessity for outlay on a firebrick lining. Regarding 
the sale of steam to the Electricity Committee, a reasonable payment 
would be jd por unit, which for 500 working days per year would 
represent £125 per annum. They also recommend that as one-third 
of the total cost of the sum of £2,273 expended on the chimney was 
due to the provision made for the destructor, the Destructor Com- 
mittee should pay one-third of that total. 


Southwick.—The committee who have had under consideration the 
d ri of the Brighton Town Council for permission to tunnel 
under the Southwick Canal and to construct a 7ft. subway to the 
electric power station for the purpose of carrying their electric cables 
and providing means of crossing for their workmen and others have 
resolved : ‘‘ That, having regard to the fact that the trustees were 
put to ап unnecessary expense to preserve their rights when the 
ed ds. promoted their Electricity Bill (which has not yet been 
pai by the Corporation), the trustees cannot consent to the tunnel 

ing made till such time as the Corporation enter into an agreement. 
with the trustees to pay.all coste in connection with preserving the 
trustees’ rights if necessary, and also to indemnify them against any 
injury to the harbour or vessels using it.” 


The May-Oatway Fire Protection and Glasgow Firo Brigade. 
According to the Glasgow Evening News, the decision of the Fire 
Brigades Committee of the City Council, upon the advice of Captain 
Paterson, to allow ratepayers whose premises are protected by Messrs. 
May and Oatway's automatic system of heat telegraphy to be placed 
in direct communication with the central fire station is evidently 
popular, and is leading to а steady improvement of the fire risks of 
some of the most important blocks in the city. The same paper 
gives а number of installations, amongst which we note that Messrs. 
Arthur and Co. are equipping the whole of their mammoth ware- 
houses, and the shops from 48 to 108, Queen.street, and from 2235 to 
245 in Ingham-street. This will constitute a record, as being the 
largest warehouse installation of automatic alarms in the kingdom 
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Llanelly.—At a recent meeting of the Property and Estate Com- 
mittee of the Urban District Oouncil it was stated, in reply to a 
question as to the present position of the electric lighting and traction 
schemes, that the wire company were making every endeavour to get 
others to take over their obligations, and that the tramway company were 
pressing the wire company to complete their contract. The scheme 
of the Carmarthenshire Electric Power Company was entirely separate 
from the local undertaking. The town had certain rights in regard 
to electric light and power under their provisional order and the light 
railway order. The promotors of the Bill for the county did not seek 
to interfere with the existing rights of the town. It was suggested 
that the Council should wait until the Bill was deposited, and then 
approach the county promoters and explain their powers and obtain 
such protective clauses as they deemed necessary. 

Spain.—A dispatch has been received at the Foreign Office from 
the acting British consul at Corunna, calling attention to the absence 
of electric appliances of British origin in that town, where two com- 

nios producing electricity for the lighting of the i are established. 
The acting consul gives the names of some firms in Corunna to whom 
British manufacturers of dynamos, motors, arc lamps, projectors, eto., 
lighting, power, and traction plant would do well, it is said, to send 
their catalogues (in Spanish) Не adds that a syndicate has been 
formed to establish a company to compete with the other two com- 
panies mentioned above in producing electricity for the lighting of 
the town. Communications should be addressed to the Director Senor 
Don Diego Fernandez Herce, Calle Real, La Coruna. According to 
the acting consul, it is important that, in giving prices for lighting 
plant and other machinery, these should be quoted c.i.f. Corunna. 

Northfiest.—At the last Council meeting a letter was read from 
the Gravesend Corporation, stating that if the Council would state 
their requirements with regard to electric light, the Corporation would 
be prepared to enter into negotiations for the supply of current. The 
letter will be considered at the next meeting. The Kent Electric 
Power Company have been asked to submit any proposals which they 
had to make for the working of the Council's electric lighting order as 
soon ав possible. Referring to the extent to which the light from 
some of the public lamps was obscured by the poles erected by the 
tramway company, the Burveyor stated that the experiment tried by 
him of affixing lamps to the tramway poles had turned out to be not 
satisfactory, owing to the vibration created by the cars when passing. 
The surveyor was directed to shift the lamp columns that were iu 
close proximity to the tramway poles to more suitable sites at a greater 
distance away from such poles. | 


Darlington.—Mr. J. R. P. Lunn in his last report states that the 
number of units generated in September was 16,750, as against 12,008 
last year, showing an increase of 4,742, or 394 per cent. Application 
had been received from 27 intending customers, who would require 
1,890 8-c.p. lamps. During the month 182 yards of distributing 
main had been laid in Kendrew-street and Polam Plantation. Tho 
electric lighting cable is to be extended in Oley-row and from Duke- 
street along Barnard-street. Sanction has been received to borrow 
£14,500 for the purpose of the electric lighting generating station 
extension ; the committee will advertise for tenders to carry out the 
work. А second engine and dynamo will be purchased from Messrs. 
Parker and Sharp. At the anniversary services of the Paradise Sunday 
School, Darlington, a unique children's service was held, conducted 
entirely by the scholars, consisting of a series of addresses upon 
'* Belief in God," and were illustrated by numerous electrical experi- 
ments The efforts of the scholars were much appreciated by the large 
con tion, and by desire ү of the service were repeated at the 
annual tea and meeting on Wednesday. 

Crosswell —The Parish Council have carried out a successful 
electric lighting scheme, which was inaugurated last Wednesday. The 
installation has been laid down by Messrs. John Davies and Son, 
electrical engineers, of Derby, under the superintendence of Mr. 
R. H. Haggie and Mr. W. H. Davis, jun. The power is supplied 
from the engine-house of the Oresswell Colliery Company, and con- 
sists of a high-speed vertical engine of 70 h.p., driving a four-pole 
generator. The mains are taken from the engine-room to a central 
pole in the village, from where the current is distributed. In allthere 
are about 10 miles of cable. The lamps are 32-c.p. incandescents, 
and are fixed on creosoted poles about 160 yards apart. The lights 
are controlled from the engine-room by three main circuits, and pro- 
vision is made for three more circuits when required. Under the 
railway bridge 2 provision is made to protect the railway com- 
peny's wires. e believe this is the first time that the main roads of 
the Derbyshire County Council have been lighted by electricity, and as 
the power is supplied by & private company special permission had to 
be obtained from the Local Government rd by the Council. The 
шын has cost £650, and the cost will be met by a lighting rate 
of 3d. 


Glasgow.—The first annual dance of the Corporation telephone 
employés took place under happy auspices at the Grand Hotel last 
week. The прш numbered over 90 couples. About 11 o'clock 
the entrance of Lord Provost and Mrs. Primrose was the signal for 
applause, and his lordship later expressed tlic pleasure it gave him to 
be present. Introduced by ex-Bailie 1 who paid passing 
compliments to the lady operators, tlie Provost said that the telephone 
department was u body which showed evident signs of a very active 
and virile youth, and offered every prospect of a middle age and man- 
hood of great power and strength. The enterprise had been entered 
upon with some diversity of opinion as regarded the constituent 
members of the Town Council. There was now, however, only one 
desire in the municipal] circle, now that it had been decided that it 
was а legitimate and proper sphere for corporate effort, to put their 
shoulders to the wheel in order to ace it pium phen ily carried through. 
At the present moment there were 7,300 telephones working, while 
there were 1,250 on order at the pn moment, making a total of 
8,550. 16 was perfectly reasonable to suppose that within a year 


10,000 subscribers would be obtained for the system, producing an 
income of £50.000 a year, or an amount which, on a reasonable 
ealeulation, could justify the predictions of the most sanguine 
advocates of this venture in municipal life. 


Tiverton.—A scheme for lighting Tiverton by electricity, to be 
worked in conjunction with the Corporation gasworks, was recently 
laid before the last meeting of the Town Council by their engineer, 
Mr. J. Siddalls ; but before deciding on adopting it, it was thought 
advisable to see upon what terms outside companies would instal the 
light. Messrs. Crompton and Co. have offered to find the capital 
required, pay £500 towards the cost of the provisional order, £30 a 
year rent for a site near the gasworks, and £50 а year for the monopoly, 
the Council having the right to take over the undertaking at any time 
after seven years at a valuation as a going concern. Christy Bros. and 
Middleton will find capital, pa 2400 towards the provisional order, 
buy half the site for £150, and hand over to the conneil all profits 
after paying a 7 per cent. cumulative dividend and forming a reserve 
fund. If the Council, after 14 years, should want to purchase, it 
could do so by repayment of all capital expended and s premium of 
20 per cent. Messrs. Ohristy asked for a partnership of 21 years, the 
profits to be divided during that time (Messrs. Ohristy taking two- 
thirds), and when the term expired the works would be the property 
of the Council without further payment. Messrs, Edmundsons’ Elec- 
tricity Corporation offered a partnership, the Council to find capital 
estimated at £20,000, to be repaid to the Oouncil by yearly instal- 
тан to а sinking fund and br interest, the УА to be for 

5 years. . 


PROVISIONAL PATENTS, 1902 


Nov. 27. 

26164. Improvements in apparatus for automatically moving 
the points of tramway and railway lines, applicable 
also to switches on trolley wires for eleotrio tram- 
ways. Albert King, 60, Wilford-grove, Nottingham. 

26108. Improvements in combined lamp-holders and switches 
for glow lamps. Charles Henry Davies, 36, Temple-street, 
Birmingham. 

26118. Electric tram pillar. James Rothwell, Ivy Cottage, 
Kirklees, Tottington, near Bury. 

26141. Improvements in means for adjusting the distance 
between the magnet system and the diaphragm in 
telephones. Otto Kohler and Paul Behrens, 65, Chancery- 
lane, London. (Complete specification. ) 

26168. Improvements in electric conducting cables and process 
of making the same. Henry Harris Lake, 45, South- 
ampton - buildings, Chancery - lane, London. (Russell 
Spaulding, United States). (Complete specification.) 

26163. Improvements in electrical cut-outs. Evered and Co., 
Limited, and Stanley Evered, 7, Staple-inn, London. 

26165. Improvements in rotary electric transformers. 
Fredrik Wilhelm Wülff, 18, Buckingham-street, Strand, 
London. 

26190. Improved electromagnetic arrangement for preventing 
the collision of railway trains. Attilio Beer, 27, 
Ohancery-lane, London. 


Nov. 28. 

26219. Improvements in electrical switches. Bertram Thomas and 
Charles Bourne, Cornbrook Telegraph Works, Manchester. 
(Complete specification. > 

26222. The “ non-hysteresis” unipolar dynamo or motor fer 
continuous current. Andrew Dutczak, 65, Grafton-street, 
Tottenham Court-road, London. 

26272. Improvements in alternate-current motors. Charles 
Antony Ablett, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

Nov. 29. 

26341. An improved safety guard for use with overhead 
electrical tram wires. Herbort Frederick Hill, 37, 
Chancery-lane, London. | 

26347. Improvements in electric arc lamps. Henry Bevan 
Swift, 51, Waldegrave-road, Upper Norwood, Surrey. 

26374. Improvements in electrical oonnecting terminals. 
Edgar Alfred Oarolan, 85, Oannon-street, London. (The 
General Electric Company, United States.) 

26375. Improvements in electrical connectors, Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

26376. Improvements in electrical switches. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

20377. Improvements in electric igniters for gas-engines. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

26378. Improvements in electrical connections or couplings. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

26379. Improvements in magnetic olutches. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

26380. Improvements in automatic electric potential Е 
lators. Edgar Alfred Carolan, 83, Cannon-street, London, 
(The General Electric Company, United States.) 
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26381. Improvements in electric oontrollers. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States. ) | 

26382. Improvements in electric rheostats. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

26383. Improvement in electric field coils and methods of 

the same. Edgar Alfred Oarolan, 83, Cannon- 
street, London. (The General Electric Company, United 
States. ) 

85. Improvements in electric aro lamps. Edgar Alfred 
Carolan, 83, Cannon-strect, London. (Ihe General Electric 
Company, United States.) 

26886. Improvements in electrical synchronism indicating 
apparatus. The British Thomson-Houston Company, 
Limited, Reginald Oharles Clinker, and Edmund Basil 
Wedmore, 83, Cannon-street, London. 

26388. Improvements relating to dynamo-electrio machines. 
Secondo Sacerdote, 45, Southampton-buildings, Ohancery- 
lane, London. (Complete specification.) 

96395. Improvements in and relating to wireless telegraphy. 
Alessandro Artom, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 


Dec. 1. 

20409. Improvements in lighting public thoroughfares, 
streets, and places with electricity, gas, and other 
illuminants, and apparatus therefor. James Townsley 
Pearson, 8, St. James’s Hall, Burnley. 

26416. Improvements connected with railway and tramway 
points operated by or from the vehicles and in points 
or switches for use upon overhead conductors of 
electrio railways and tramways furnished with 
points. Stanislas Zylberlast, 18, St. Ann-street, Manchester. 

26419. Improvement in electrostatic voltmeters. George 
Walker Walker, Trinity College, Cambridge. 

$6490. Improvements in switchboard frames. John Grice 
Statter, Norfolk House, Norfolk-street, Strand, London. 

$0498. An electric railway engine and appliances attached 
thereto. No overhead wires or underground or 
ground appliances required. Henry Charles Mayer, 6, 
Carrington-road, Stockport. 

26448. Improvements relating to secondary or storage 
electric batteries, Ernest Cyril McKinnon, 45, South- 
ampton-buildings, Ohancery-lane, London. 

26455. Improvements in  electrically-operated railway ог 
tramrail point shifters and the like. Charles Alfred 
Meatchem, 7, Carmichael-street, Govan, Glasgow. 

26476. Improvements in or relating to overhead conductors for 
olectric railway and like systems. Coloman de Kandó, 
111, Hatton-garden, London. (Complete specification. ) 

20477. Improvements in or relating to rotatory-current 
motors connected in cascade system. Coloman de Kandó, 
111, Hatton-garden, London. (Complete specification.) 


рес. 2. 

926508. Improvements in or relating to guide ropes for trolley 
poles for electric ears. John Millar, 115, St. Vincent- 
Strcet, Glasgow. 

96519. Improvements in perforators, more particularly for 
use with automatio telegraph transmitters. John 
Gell, 21, Finsbury-pavament, London. 

26526, Aro lamp-post ladder. Alexander Whitie, 6, Old-change, 
Cheapside, London. 

26541. Improvements in automatic non-interfering successive 
repeaters for firealarm circuits Benjamin Joseph 
Barnard Mills, 23, Southampton-buildings, Chancery-lane, 
London. (The Gamewell Fire-Alarm Telegraph Company, 
United States). (Complete specification. ) 

26552. Improvements in selective signalling by electro- 
magnetic waves. Reginald Aubrey Fessenden, 24, South- 
ampton - buildings, Chancery - lane, London. (Complete 

`. specification. ) 

26553. Improvements in current-operated receiver for electro- 

etic waves. Reginald Aubrey Fessenden, 24, South- 
ampton - buildings, Ohancery - lane, London. (Complete 
specification. ) 

26557. Improvements in and relating to electromagnetic 

i traction inoreasing devices. Albert Alonzo Honey, 77, 
Chancery-lane, London. (Complete specification). 

26585. Improvements in signaling apparatus for telephone 
systems. William Phillips Thompson, 6, Lord-strect, 
Liverpool. (Charles Edward Egan, United States.) (Com- 
plete specification. ) 

26586; Improvements in or pertaining to ship's telegraphs. 
Hermann Friedrich Wilhelm Lucke, 46, Lincoln's-inn- fields, 
London. 


COMPLETE „ S ACCEPTED. 
To be published Dec. 7j 


i 1901. 
17482. Apparatus for olectrically lighting railway trains. 
Gill. 


24534. Fenders for electrically-propelled cars.  Durose and 
Tortoiseshell. 
Field magnets of dynamo-eleotrio machinery. Brown. 
Street lamp fittings for incandescent electric lampe. 
Hawtayne. 
Portable electric batteries or combined batteries and 
lamps. Sutherland and Marcuson. 
. Controlling electric motors. British Thomson-Houston 
Company, Limited. (Buck.) 
. Switching apparatus for alternating electric currents. 
British Thomson- Houston Company, Limited. (Hewlett.) 


24632. 
246086. 


34187. 


24807. Electric oontrollers. British Thomson-Houston Company, 
Limited. (Case.) 

24809. Electric brakes. British Thomson-Houston OConpany, 
Limited. (Potter.) 

24811. Controllers for electric motors. British Thomson. Houston 
Company, Limited. (Tirrill.) 

25008. Electrioal relays. Siemens Bros. and Co., Limited, and 
Gordon. 

25186. Aocelerometers. British Thomson - Houston Company, 
Limited. (Carey.) 

25389. Removable oovers for electric railway oonduite. 


British Thomson-Houston Company, Limited. (Hild and 
Stewart. ) 

. Trimming for upholstering and the like, applicable as 
а covering for cleotrical wires and gas tubes. Hall. 

. Method of supporting and joining the power wire for 
electric tramways or railways. Hewer. 

. Section insulators for the overhead construction for 
electric tramways or railways. Loggey and Hewer. 

. Brush-holders for dynamo-clectric machines. British 
Thomson-Houston Company, Limited. (Baker.) 

. Electric railways on а seotional conductor block 
system and signals therefor. British Thomson- Houston 
Company, Limited. (Potter.) 

. Dynamo machines. Dumas. 

. Message counters for telephone exchanges. Oppenheimer. 
(Actiengesellschaft Mix und Genest. ) 

. Electric oirouit breakers. British Thomson - Houston 

Company, Limited. (Read.) 

. Electric rheostats. 


26696 British Thomson-Houston Oompany, 
Limited. (Hall.) 
26697. Electric rheostats. British Thomson-Houston Company, 
Limited. (Yates) 
1902. 
868. Fitting and refleotor for carrying oleotrio and other 


lamps and lights. Stead. 

. Methods of generating electrical energy. Wassilieff. 

. Coin-controlled machines for giving oleotrio shocks. 
New Polyphon Supply Conipany, Limited, and Schmidt. 

y en switches and cut-outs. Dorman, Smith, and 

gs. 

. Eleotrically-controlled semaphore signals for railways. 
Siemens Bros. and Co., Limited. (Siemens und Halske, 
Aktiengesellschaft.) 

. Electric energy meters for 
Bláthy. 

. Electric igniting apparatus for automobiles and the 
like. Klement. 

. Electrolytic electricity meter. 
de la Pena, and y Ortega. 

. Telephone systems. Macadie. 

. Electromagnets. Waterman. 

. Retarding devices for use in connection with electrieal 
measuring and like instruments. Benecke. 


alternating currents, 


Y Hernandez, y Miura, 


COMPANIES' STOCK AND SHARE LIST. 


Name. d Last price, 
Commerelal and Industrial.— £ g 


Alliance Electrica] Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 id 
Aron Electricity Meter о, Cum. Pref. Sbares, 1-125,000 i " 1л am 
British insulated i and Helsby Cabies, Ord., 1-70,000 ...... 5. 15-8 
„„ 1.40, 000 F 88 BT 
42 cent. Mortgage Debentures ...............- 100 .. 105-106 
02 lasie) . RON 100 .. 100-103 
British Aich Weskinchoche Elec. and Manuf., 6 po cent. Pref... 5 .. 
—— per cent. Mortgage Debenture Stock .......... ae .. 101-103 
Brush Electrica] Engineering, Ordinary, Nos. 1-105,731.. 2 2 
— Non. Cum., 6 per cent. Pref. .................... 2 1-1 
——— 44 per cent. 1st Debenture Stock ................ 100 .. 100-1 
cent. 2nd Debenture 8tock ................ 10 . 
Callender' ble, ребепёогев............................ 95 Р ЕТЕТ 
——— per cent, Pref. ................................ 5 54-6 
Crompton and (obo . 3. ҮТ 
5 per cent. Debentures .......................... 100 .. 101-106 Wc 
Edison and Swan United, “A” Shares, 1 5 
А” Bhares, 01.5751 139 5.. 1 
5 per cent. Берд 3333 Ä 100 
4 per cent. Deb. Stock, Rede. . 100 . 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2. 14-13 
7 per cent. Cumulat ative Prell... VE. 


— — 4 per cent, Perp. lat Mort. Ded 
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Amount 
Name. аав" Last price. Name, paid, Last price. 
Co t. Cum. Pref... 10 10. Electric Fuimos do к 1 8 
. x 838.15 — | Central London, Ordinary......... €*696292906:600026058*72206206€96 100 ee Я 
Ed TD 100 .. 3991 ед. Aen cane Profs sod . 100 .. 105-108 
W.T. He orks, Ordinary ID 5 .. 16417 deferred ..............,....... 100 .. 106-109 
iy por cont FFF ion EP xi а B.o; Deb, Stock (Prov. Soript Certa, fully ich. 100 Hn nen 
„ comic. a 8 753. 
India Rubber, Gutta cba, and Telegraph Works ...... 10 .. 108.106 9 41 per cent, Debenture c 100 — ШП 
4 рег cent. Debentqre nn 00 .. 1 1 eee 5 per cent. Pref. Stock "91 ...................... 1 be 128-131 
Pur Thos., Limited, Ordinary ........................ 10 .. 14-15 » н 5 06 5 ш асылы 100 .. 127-130 
Telegraph Construction and Maintenance ................ 12 .. 37-40 — ' FTF 10 .. 123-127 
—— per cent. Bonds .............................. 100 .. 102-105 Liverpool Overhead, 8 per cent. Prei. — pt н 
| 4 per cent. Mortgage Debentures, Red., 1-1,700.. — .. 102-104 
Eleetrie Lighting and Supply.— Waterloo and City, Ordinary ........................... 100 . 83% 
sth & e f. District Ordin 0,20... 1. b = | 
LII mun cH WC C RE "e 
— and Fogi e, Ordinary ...................... 10 .. 24-134 m IET А 6 per ce cent. Dehentare Stock, 1888. E — 182 
— um Cam. Pree ——＋õ˙1: %% „„ „% oo Ў E Tfam %Cͥͥͤĩ 7ùðâVĩ̃ LIN E 76 
— — Debent£ure Stock. Red, |... ..................... 100 . 10:106 Elac E Б 23 
Bromley (Kent) Electric Light and Power Co. , 44 per cent. . Pref., Nos. 1- -75,00 .. 22. 5 $ 
1st Debenture Stock, Red. .......... РРР 8 T 146.10 r cen. Deb. Stk, Red., Prov. Corts. 100 . 108-106 
. so an ныт . ME E nx. Bal Oy oe Ahem БИА 
Calcutta Electric бир 800 P. Ordinary, Nos, 1:20,000.. б di — — Mporeent, 157 Mt Debe Wont 6,260 of s 40 .. 101-103 p.c 
и Gompany, id, B18 Oni. s 8. 1 British Electric Traction, Ord. 13000 60,001-90,000.. 10 124-134 
Cambridge ienie Supply Company, DO stie ee R 6 per cept. Cm. Pf. , 8001-60 „„ Ир 10 .. 1 
реу "105108 | ——— 5 percent. Perpetual Debenture Stock .......... 1 ee 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 1051 W p per cent, pt ee een 5 
Charing Cross an 170000 VTV Bast gat * A" 6 per cent, Cm. Pf., 1.40 % ꝙꝶ Fp d. Q 
F : 52 „Bs per cent. Cm. Pf., 12760 . i aS 
Hits Unieratins 44 9:6. Dum Pei 60 $ Lo de ü ы уос o EMT 
. ч). ш. Er Cape Electeiz Pramways Nos, 1300/00 . . 1. 23 
спек ri é upplT7/ eere eee аена .. f Birmingham Tramways, 5 per cent. Cum. Préf..... 10 .. 43i 
і реге сей. De V „ x . iEn City o per bent. E Re cenh ш йч aM ee. AM. 
City of 23 lative Prei. 10 .. 141 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
5 per = Санай Frei 5 100 — 124129 Mortgage Debenture Stock, Red. .................... 100 .. 100102 
4i per cent. 2nd Deb. Stk. Prov. Certs. (all Pd.) . 100 .. 1052106 Cork Electric тарта raya and Lighting Go., Ordinary ...... o. B 
County of London and Prost Provincial, ‚ Ordinary........ E 4 -9 Pr VVV 10 15 
CoCo = 120, — Deædængurees р 
20 per cent. Debentures Prov. Certs. All roe 100 is 105-114 Dublin па V tramways ee) thin 1 80,000 1-60, 3 10 б ы { 5 
Edmundsons' Electricity 1 eee e кы Hrs 57 per cent. Mort. Debs., 1-3,000, 50100. 5 T х 4 
er cent. First Mort. Pb. . 100 .. 107010 Laperia! Tramways, Ordinary." ....... ОТ a. 2 1 
есте Co ues Ra ооо MD 37 BR 1000 on 2 
5 per cent. Devon "Ltd. Ord. Nos. I. 10,00 5 6 Isle of Thanet Electric Tramwe sand Lighting, 5 per cent. 
Folkestone Electric Supply, L M alec ч 1 Cum. Préf., Nos. 30,001-60,000 ...... е... E, э por cenh 44-43 
ri реген d гу took, Red, ,000 5 d » pt 4 per cent. Deben uio Stock „% TXL à 
Hove Elec c Di Ne EM T E EEE AEE did District ting and HAE .. 34-4 
idge Elec. Lt., Ltd., Ord., 1:21,000 5 .. 101 Kidderminster and District Ligh 
ау e ок а 10 " 1 M London United Trys. (1901),5 per cent, Cum. Pre Pus 145500 NM E 1216 
d Ku ge and Notting Hill ...,.... “ - — 
Bains and и: e enen Frs КЕ 32-104 "оета адь EE RE 
London Electric, e. RAINE ICE HP АРЕ s ae 5.5 New General Traction, Ordinary PRENDE 18 e 2-5 
— à per cont. Ist Mortgage Debenture Stock, Red... 100 96- 6 per cent, Cum. Рте{,.............. — 88 
VVV 10. 1 164 per cent, Mortgage Debentures, 1-1,714 (Med.) 1 "P 
ba cont. Kirt Мондар Баео . 100 . IEM | oidham, pou „„ hog) o Bp 
per cent. alo 5 E ( т cent, 1 ў Deb. "Stk. 100 . 10. 
Newcastle-upon- -Tyne Electric Supply, Ordinary.......... A is Mes M „ee; Mis cs Pi a Mgr )5 ре 8 aiam 10 8j 
Mectric Lighting o . 10 14415 5 per cent. Cum. Pref., 120.000 . 10... 1 
Notting Hill Кес First Mort. Debs, Nos. I. 0 (Reg. 7 100 101.104 4j per ceat. Debenture Stock.. . . 100 .. 106.109 
Oxford 1 Mord melee, Ordinary 185 and 407. 105 510............ 5. 5-6 South Laycashire Electric Traction and Power Cómpany— i 
8 е ^ оооооовоооваоовооьоовооовотозосео вв ee 
Pe cic Light aad Tectia Ее 000: 7078 e per cont. Freferenos . . 18а. . 14/16-15/16 
Rivor pte te Electric Light and Traction, Deb... t. Fnt FFF po UI 
есше. 705 е береп ts * ае m .. 101-103 — — £500,000 44 per cent, Debenture Stock . .. 90 p. C.. 9)pe 
"T Mark ect посно барыуу Ltd., Ord., 116,00 .. 105 pe l E. Telephones.— 
South Logon, ordinary J National Telephone, Preferred 0o о. gm 
8t. James's and Pall L MAI, ону Баана poo 5 000 i 
— M per оеш. Deb. JJV — 6 por беш: Gum. Second Pret. s о: ie 
ric Supply Co., Ordinary, 8-30,007 ............ 35... УЧ ——— 5 per cent. Non. Cum. F : 
Urban Hee e cive Peterenc, alter sl 7 «ud фе oen Deb Stocks Bed. ОООО 100 1005 
ener p dina Prei, 120,102-136,200° . ..... 5 7. — 664 | Clental Telephone and ості Ormpany -IIL 1 — 44 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Trafüc Returns for | Increase or 1 Accounts for past year. | Cost 
Line. week | Gecrease open. Receipts pe сат 
| Current ; Total Passengers, Car miles Pas- Car file of | mile, 
| Ending 1902, ' 1901. Week. year. um. 1900. | Ending 898 carried. | run. К nger| mile. | track. 
JJV рм к» en i 1 5 E 
Aberdeen Corporation n | Nov.29 | 825 4 85 H “| 19 er 155 174 May 31 37,931 i 9,099,715 | 794,641 098 1302 1,970 | 614 
Birmingham oration eein FF 21 — | Mar, 310 31,593 | 6,456,361 — 117 — 1.42 — 
F „5 69. 829 + 70 4 32 4 — | 26,064 | 79,55 | — 118 1085 | — 
млее оого o DO Ор ононе. „ 4 2% 22 + 45 + 558 160 — | маг. 31 41818 | 5,809190 | 758,568 1773 |132 | 21538 | — 
l. Nostwood jramways 5 6 170. 158 + 12 172 1; — | Dee 21 31.301 1,902,692, 569,827 1520 1,900 | 725 
Blackpool-Fleetw „ 7 1,467 156 + 101 + 4,458 32 — 77,274 , 15,828,933 ' 1,705,580 117 11086: 2420 — 
Bolton Corporation sarees ы. e = E 6l — | Mar. 31 70,213 ; — — — : 1,530,531 — 1100 115) | 757" 
Bradford Corporat OD esr 5 4,129 3,815 + 314 — 511 49 | Dec. 31'210,112 | 36,714,906 | 5,462039 1:37 | 925 4080 ' 631 
Bristol Tramways A e Ed Ne = EC Tn Е D: „ 3l 8,575 2,010,873 223,044 103 6 — | 4$5 
Сеге e ee 6. 7,140 6,957 + 183 4117544! 12 12 „ 31,335,086 , 41,188,389 1, 2,70 ' 188 6429 27,823 34 896 
Central London London Railway „ 7 5591 2.81 + 620 121.70 12% 51 62,601a 7,008,842 1,234,730 215 | — 5010 | — 
Су апа вою н му o 1 4. 39] M2 + 8 3 594 19 зу "з ЖОЛ 5,714,325 ; "855,332 100 | 671 441,590 | — 
Darwen Corporation — — > = = 7 54, Mar. 31 10,470 ! 2,114,983 | 217,891 ‘1-19 '1155 1,398 | 1256 
Darwen-Hoddlesden ............ Te 159 170 — n 36 | 4 Б „ 31 11,864 | 2,905,825 | 270,533 0979 1055 2630 | 966 
Dore A teem Electric Rallway | 7 8 — 2 + 8h 61 Dec. 51, 5,553 362,484 10144 |368 1320] 825 | 808 
Dublin U. T., electric car - 10705 а 15 }+2,954 | 46 46 „ 31 246,255 45,815,724 6,670,000 129 | 889, 5,350 | 5-11 
Dublin 8. District, Med oe. -P (ß ueni May 15 26,058 6,395,412 ! 446,50 098 |140. 1,180 — 
Dundee City Tramways аас " 6 12,109 | 10,972 41,137 - 6,952 104 95 | 31 582, 146° 155,243,378 11,935,099 090 11-71; 5597 751 
Glasgow Corporation .......... — . in — 1 { 184, Mar. 31) 54 13,173,924 1,063,764 1190 124 | 1960 | 9557 
у 6 907 267 + 4 — i8 48 ' Sept. 3 23 061A 4,649,813 ! '626081 15 |1114, 900 |1129 
Huddersfiele Corporation ...... „ 6 1,657 | 15% + 63 +28 19 9, 72,331hk 17,264,013 ` 1,647,026 100 10.54 3810 | 472 
Hull mock tor ноп. Nov.29 964 | 8627 + 531 +36272. 93 78 , Dec m 87,707 . 21,065,999 | 2,218,696 (111 | 949 500% | 507 
Cee Bend Hallway... Dec. 7 14/0 | Gal? 4. 33 - 61S 1% 15 June30 69,52 8,426,976 | 7870100 197 2107a 4450 1594a 
Laroo] Отећем Corporation m P = Me s 22 — | A = Жей би | Е Z 
uth Corporation d PEDE n B a gs | XE Ma: 25 191, "837 49.176.631 | 3.791.993 pos la e 
Sheen Corporation |. уын "o4 CBS 70% +з С | m Il. „ A1 28'973 | 4764149 | "696159 as oe 20620 | 72 
er eee m 975 978 — 3 19 17. „ 31, 57,307 | 13,569,808 1170207 11901 |1175| 3,380 | өзү 
f permanent way and proportion 10 pru id to the tramway companies for term of unexpired lease. а Train mile, 
` [ice pears Canta с Include rali and tram. 1 pronta paid e Electric traction only. 


J Including one section of horse traction. 
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THE ELECTRIC NITRIFICATION OF THE ATMO- 
SPHERE.* 


BY WM. HAND BROWNE, JUN. 


Nitrogen, although it is one of the most necessary 
materials for all animal and vegetable life, and constitutes 
about four-fifths of the earth's atmosphere, is, under ordi- 
nary conditions, one of the most inert elements, and cannot 
in general be used by these living organisms in its free 
state. There are, however, certain plants which have 
associated with them colonies of bacteria endowed with 
the ability to fix nitrogen—that is, to cause it to combine 
with other elements such as oxygen and hydrogen, and in 
this way it becomes available for vegetable food. The 
main supply of nitrogenous material upon which the plants 
draw is that formed by the decomposition of all animal 
and vegetable substances. Here a process similar to 
fermentation goes on, and the combinations containing 
nitrogen are converted into other forms, principally 
ammonia, nitrates, and nitrites, and are then suitable for 
vegetable food. These processes, however, are exceed- 
ingly slow and only sufficient to supply the demands of 
vegetable life under natural conditions. For this reason 
all waste animal and vegetable matter should be returned 
to the land to supply the needs of the living plants. 

Under the conditions of our civilisation, where popula- 
tion is concentrated in small areas, this is not always Hon 
Most of the retuse of our large cities is destroyed or 
thrown into the sea. Thus, not only have the fertile lands 
been exhausted, but the conditions which cause such great 
loss also call for forced production from the ground and 
Increase the rate of deterioration. In addition to these 
losses there are 100,000 tons of nitrie acid alone used 
yearly in the arts, and this is all prepared by treating a 
nitrate with concentrated sulphuric acid, and distilling. 
In this necessity for supplying the losses going on so 
rapidly, the vast deposits of guano, Chile saltpetre, and 
other fertilisers have been of incalculable benefit to the 
human race. These supplies, however, are not inex- 
haustible, and we are already beginning to see the end. 
Sir William Crookes, in his address on the wheat problem 
before the British Association in 1898, stated that unless 
artificial means for supplying this need were found within 
50 years the wheat crop would not be sufficient for the 
needs of the race and we would be facing starvation. This 
startling announcement renewed interest in the problem 
of utilising the inexhaustible supply of nitrogen contained 
in the air. Much work had already been done in attempted 
solutions, and though combinations could be effected 
between nitrogen and oxygen, the processes were во 
inefficient and the output so small that the reaction was 
only of scientific interest. | 

The earliest record we have of the fixation of nitrogen is 
that of Priestley's experiment in 1785 of passing an electric 
spark through air contained in a tube. He found that a 
small quantity of the oxygen and nitrogen combined. 
Cavendish was one of the early investigators, and he, as all 
other workérs on the problem, has made use of the same 
phenomenon. The first nitrifying chamber consisted of an 
inverted V-shaped tube. The upper portion of this con- 
tained air, and the legs were partially filled with mereury, 
upon which rested a layer of a solution of caustic potash. 
Platinum electrodes were passed up through the legs of the 
tube until the ends were close together at the top. Upon 
passing а spark between these, oxides of nitrogen were 
formed. These reacted with the caustie potash solution, 
forming nitrates and nitrites. Аз a scientific process this 


* Reprinted from the columns of the E/etrier! Review of New York. 
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method is successful and of value. It was used by Rayleigh 
in his separation of argon to eliminate the nitrogen from 
the air. Practically, however, the process was tco slow and 
inefficient to be used for the manufacture of conipounds of 
nitrogen. Many attempts were made in the last century 
to make the process commercial, and various means were 
employed to cause the spark to pass. Static or influence 
machines were tried. The combined effect of spark and 
brush discharge was tested by Prim. Induction coils were 
employed, and a patent on this application was taken out 
by Newton as early as 1859. In 1892 Crookes tried high- 
tension alternating currents. None of these methods, 
however, promised success. 

This was the condition of the problem when Mr. Charles 
S. Bradley and Mr. D. R. Lovejoy began work in 1899. 
After long and patient experimentation, they have evolved 
an apparatus which can produce nitric acid on a commercial 
scale and at a moderate cost. In their work it was found 
that the early apparatus had some serious defects. One of 
these depended upon the change in the resistance of air 
when heated. When the potential between two points is 
increased until a spark passes, the column of air through 
which this passes is heated, and its resistance falls, and a 
corresponding increase in the current passing between the 
electrodes will take place. Under these conditions the 
greater part of the electrical energy is converted into heat, 
and comparatively little reaction takes place between the 
nitrogen and the oxygen of the air. Another defect in the 
earlier apparatus is due to the dissociation caused by the 
action of the arc itself upon the oxides of nitrogen as they 
were formed. To avoid this loss it is necessary that the 
air which has been exposed to the are should be removed 
as quickly as possible. | 

After studying the effects of different kinds of arcs, 
both alternating and direct, it was found that a long, 
thin, direct-current arc was the most efficient. This arc 
is formed by allowing a spark to pass between two platinum 
points, and then drawing these apart quickly to prevent 
an increase in the current, which otherwise would follow 
the heating of the air. In this way a long, thin arc is 
formed. "The current passing is small, and a larger quantity 
of air is exposed to the arc. The potential used is about 
8,000, causing an arc to jump about I; in. through the air. 
In addition to the motion of the electrode, it is found 
necessary to place in series with the electrodes an induct- 
ance coil. This prevents the sudden rueh of current which 
would follow the establishment of the arc, and also main- 
tains the arc for a longer time than would otherwise he 
the case. The arc does not break until it has reached a 
length of from 6in. to 8in. To prevent the decomposition 
of the oxides formed by the further action of the arc, 
the air is kept in motion between the electrodes and is 
withdrawn from the nitrifying chamber as quickly as 
possible after it has been subjected to the action of the 
arc. The reactions which take place in this process are 
exceedingly interesting. The air taken into the nitrifying 
chamber contains oxygen and nitrogen. Under the 
action of the arc, a small part of these combine ‘to 
form nitric oxide. This reaction takes place only at 
high temperature and is endothermic—that is to say, 
it is accompanied by an absorption of energy. It has been 
stated that the reason the reaction is not continuous— 
that is to say, that it does not go on after being started— 
is that the temperature caused by the combination of two 
gases is not equal to that required for the reaction. This, 
however, is incorrect, because there is an absorption of 
energy in this reaction, and it therefore has a cooling effect. 
The energy required is 21,575 calories. Nitric acid is a 
colourless gas which has the property of taking up oxygen, 


2 SUPPLEMENT TO THE ELECTRICAL ENGINEER, DECEMBER 12, 1902. 


forming nitrogen trioxide and nitrogen peroxide. Doubtless 
both of these are formed in most cases, and these reactions 
are accompanied by a liberation of heat nearly eqnivalent 
to that absorbed when the nitric oxide is formed. These 
two higher oxides of nitrogen have a red colour and a very 
penetrating odour. They react with water to form nitrous 
and nitric acids. The following are believed to be the 
reactions which take place in the process : 

| (1) 


N +0 + 21,575 calories = NO. 


The nitric oxide, NO, may take up additional oxygen, 
according to either of the following reactions : 


2NO + О = N50, (nitrogen trioxide) . (2) 
2NO + 20 = 2NO, (nitrogen peroxide) (3) 


If the temperature be kept down, these gases react with 
water in the following way, the result being chiefly nitrous 


acid : 
N,O, + HO = 2HNO, (4) 
2NO, + H,O = HNO, + HNO, (5) 


At higher temperatures the reactions taking place give 
nitric acid, as follows : 


N. O + H,O = 2HNO, (6) 
3HNO, = HNO, + 2NO+H,0 . (7) 


The nitric oxide resulting from this reaction then goes 
through the reaction indicated in equation (3). In the 
actual operation it is desirable to prevent the formation of 
nitric acid in the nitrifying chamber, and for this reason 
dry air is used. The air is taken in at the centre of the 
chamber, which consists of a large iron cylinder about 4ft. 


4 
Kia J. —Showing Construction of Nitrifyinz Apparatus. 


in diameter and 5ft. high. It is taken out in six channels 
along the side and near the electrodes. There are six 
vertical rows of electrodes in the present type of apparatus, 
each row containing 23. These are wires tipped with 
platinum, having the tip bent upward and passed through 
porcelain sleeves in the side of the chamber. The wires 
passing from these electrodes are carried to the inductance 
coils placed in oil tanks. The other set of electrodes is 
mounted on a revolving shaft passing vertically through 
the centre of the chamber and driven by a direct-connected 
motor placed above. This shaft has six rows of 23 arms 
each, arranged spirally and all tipped with platinum. 
Current i8 carried in by a slip-ring on the shaft, jumps the 
small space between any two electrodes, and passes out 
through the coils back to the generator. 

The construction of this apparatus is clearly shown in 
Fig. 1. The cast-iron cylinder is shown in 1, and the 
vertical shaft carrving the moving electrodes, 6, is shown 
at 34. The fixed electrodes, 5, are connected in series 
with the inductance coils, 38, and are connected in parallel 
by the ring, 42. At 12 is shown the generator connected 
to this ring and to a slip-ring on the revolving shaft. This 
figure, however, does not show the vertical air ducts, these 
latter being a later improvement. The object of arrang- 
ing these electrodes in spiral rows, and not vertical, is 
simply to distribute the time of striking the arcs, and to 
make the load on the generator uniform. The shaft revolves 
500 times a minute, making in this time 414,000 arcs. 
When the air leaves the nitrifying chamberit passesto a large 
galvanised iron tank, the object of this being to give 
sufficient time for the second reaction (that in which the 
nitric oxide takes up more oxygen) to take place. From 
here it passes to a vertical tower filled with coke, down 
which trickles water, or any other material. The oxides 


of nitrogen are absorbed and carried out at the bottom of 
the tower into a reservoir, from which the liquid is drawn, 
to be pumped again to the top of the tower. The results 
of the reactions give a mixture of nitrous and nitric acide; 
or if the oxides are absorbed by potassium hydrate—as at 
present is being done—we have nitrates and nitrites. The 
relative proportions of the two compounds can be varied 
by varying the temperature. If the chamber is kept cool, 
more nitrites are formed ; if the temperature is raised, we 
have nitrates predominating. The efficiency of the process 
is low. Air passes through the chamber at the rate of 
from three to four cubic feet per minute, and not over 
3 per cent. of the nitrogen contained is oxidised. This 
low efficiency is immaterial so far as the gases are con- 
cerned, since the raw material is absolutely free; but it is 
desirable to secure a greater output from the chamber. 
This can be done by enriching the air to be treated with 
oxygen. Work is now being carried on to find the most 
economical mixture. 

At the same time that the enriching oxygen is 
supplied to the nitrifying chamber, this operation can 
be used to keep down the temperature of the mixture 


Ето. 2. —The Nitrifying Chamber, using Direct Current at 8,000 volts. 


and thus give complete control of the relative proportions 
of nitrate and nitrite formed. Fig. 2 shows the nitrifying 
chamber. The connecting wires for the stationary elec- 
trodes will be seen hanging at the side. In front are seen 
two small windows for watching the behaviour of the appa- 
ratus while in operation. The air-pipes show how the air 
is led in at the top and bottom of the chamber near the 
centre. The vertical channels in the side of the chamber 
are also clearly shown. These channels are covered on the 
inside with a thin sheet, leaving but a small opening. 
This opening is just about at the point where the arc 
breaks, and as the motion of the revolving shaft and ite 
electrodes keeps the volume of air within the cylinder 
revolving, the effect of these sheets is to shave off the outer 
surface of the revolving cylinder of air and thus carry out 
through the pipes shown the oxides of nitrogen as rapidly 
as they are formed. This modification of the apparatus is 
quite new, and has been found very efficient. From these 
vertical ducts the pipes conducting the gases away can be 
seen. To the left of the nitrifying chamber is one of the 
inductance coils connected to an electrode. Above the 
chamber can be 3een the driving motor coupled directly to 
the shaft. This apparatus has been found to be far more 
eflicient than the early types, one of which is shown in 
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Fig. 5. In this machine the nitrifying chamber is hori- | 


zontal, and contains two sets of fixed electrodes and a 
revolving shaft having also two sets of electrodes. This 
shaft was driven by a small synchronous motor, shown to 
the right, the speed being 1,500 revolutions per minute. 


High-tension alternating current was supplied to the 
electrodes, and as there was but one cycle per revolution 
it is evident but two sets of electrodes could be used. The 
alternating current before entering the nitrifying chamber 
was rectified by a commutator 14in. in diameter placed on 
the shaft. Inductance coils were used to prevent short- 
circuits at the instant of striking the arc. The output of 
this machine is comparatively small, and not to be com- 
pared to that of the apparatus previously described The 
machine illustrates, however, the patient work which has 
been done by the inventors of this process Fig. 4 shows a 
pair of electrodes. The stationary electrode, as previously 
described, is enclosed in a porcelain sleeve and inserted in 
the side of the chamber. The wire is tipped with platinum 
and the end turned upward, this simply to allow for small 
irregularities in the height of the revolving electrode. 
The latter is shown on the right, and consists of a steel 
rod tipped with platinum. As previously described, the 
arc jumps to the moving electrode when it has approached 
within about in., and is then drawn out by the electrode 
moving away from the stationary one. What would be 
practically a short-circuit is prevented by the inductance 
coil The nature of this arc is very characteristic. It 
consists of a small violet cylinder surrounded by a reddish 
flame. The chemical effect of this arc seems to be propor- 
tional to the surface exposed, while the energy consumed 
is proportional to the volume of the arc. This explains the 
higher efficiency of the small, thin arcs. By using a lower 
voltage or a higher speed, the arc can be drawn out until 
it becomes merely a spark. The useful effect of the spark 
is very small. The chemical reaction seems to produce 
ozone rather than oxides of nitrogen. 

Fig. 5 shows one of the inductance coils: This coil has 
been developed after a great deal of study and trouble. 
In ths first coils an open magnetic circuit was used, and 
the layers of wire were wound horizontally from one end 
of the bobbin to the other. These coils, although well 
insulated, were found to be very inefficient. In operation 
the wire became quite hot, while the iron itself remained 
cool. The cause of this, as found by Mr. Lovejoy, was the 
displaced currents flowing in the coils, and caused by the 


side as may seem desirable. 
. formed of thin stampings, bolted together, with adjustable 


FIG. 3.— Early Type of Nitrifying Apparatus, using Alternating-Current Arcs and а Synchronous Motor. 


capacity effect of every pair of layers. To overcome this 
objection, the coils are now wound in short vertical 
sections, and as many of these sections mounted side by 
The magnetic cireuit is 
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air-gaps, which permit adjustment of the time constant оѓ 
the coil. 'These coils, when in use, are placed within an 
oil-bath. 

The present arrangement of apparatus, which, it must 
be remembered, is merely experimental, is shown in Fig. 6. 
The nitrifying chamber is seen in the centre of the figure, 
with the driving motor above. The wires attached to the 


Flas. 4 AND 5 —Showing respectively the Electrodes and the Induction Coil. 


fixed electrodes can be seen passing to one terminal of the 
inductance coils. These coils are placed in a series of 
troughs containing oil. The other terminals are carried 
out and connected in parallel by a wire supported on the 
overhead framing. To the left of the figure is seen the 
galvanised iron tank in which the second reaction takes 
place. From here the gases are drawn out and passed up 
through the vertical tower shown between the nitrifying 
chamber and the tank. At the foot of this tower can be 
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seen the receiving vessel which, at present, is usually filled | 7,500 volts. This machine when used for arc lighting is 
with caustic potash. This is drawn up, as already explained, | furnished with two sets of brushes to ensure sparkless 
and introduced at the top of the tower, whence it gradually | commutation and to permit of regulation. In its present 
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. Fic. 6. - The Nitrifying Apparatus. 


finds its way back, absorbing gases on the way down, and | applieation the four copper brushes have been removed 
finally runs back into tho vessel. and two carbon brushes placed in the holders. An exciter 

The generator (Fig. 7) used to produce these high direct- | is provided giving a very complete control of the voltage 
current voltages is quite interesting. There are but few | of the generator. It was found that this machine when 
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FIG. 7.— Thie 10,0 U. volt Direct - Current Generator. 


high-voltage direct-current machines to be had to-day except | running unloaded and separately excited would give 
those used for arc lighting. The machine selected for this | 15,000 volts apparently without any distress, and with 
work is one of the large two. polo Wood are dynamos. | no tendency to flash around the commutator. When the 
The capacity at 10 amperes is 150 lamps, giving about | machine is in operation the voltage is adjusted by varying 
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the field current, and the ‘brushes are set for minimum 
sparking. The generator is driven by the 2,000-volt two- 
phase induction motor shown on the extreme right. 


As already stated, the efficiency, or, rather, the per- 


centage of oxygen in the air which combines with nitrogen, 
is small, but this feature of the operation is of little 
importance, except in so far as it limits the output of the 
chamber. The energy efficiency, however, is also very 
small, being only about 3 per cent. This, of course, will 
affect the cost of the products of operation, and the 
problem of raising the efficiency is one that is receiving 
a great deal of study. So far as the commercial applica- 
tion of the process is concerned, however, this point is at 
present а minor one, since nitric acid can be manufactured 
in this way at а much less.cost than it сап be produced by 
treating nitrates with sulphuric acid. 

The results of the tests recently made by Prof. Chandler, 
of Columbia University, show that one kilowatt-year will 
produce one ton of 70 per cont. nitric acid, with а cost of 
energy of 20dol. per horse-power-year. The expense per 
pound of acid would be less than 1:6 cents. The current 
price of this acid at this time is five cents a pound. The 
figure given, of course, does not include the charges for 
interest, depreciation, and labour. This last item, however, 
will be extremely small, since the only apparatus requiring 
watching will be the generators and the pumps for circu- 
lating the absorbing liquid. It is the intention of the 
Atmospheric Products Company to erect, as rapidly as 
possible, a large building, and to furnish this with apparatus 
which will absorb 100,000 h.p. This in itself is a great 
undertaking, and the company has already constructed 
the building for a machine shop in which to make its own 
apparatus. | 

t may be interesting to enquire what effect a plant of 
this size would have upon our available supply of oxygen. 
One hundred thousand horse-power snpliad: continuously 
to cause oxidation of nitrogen might, on first thought, be 
expected to have an appreciable effect upon the composition 
of the air. A slight calculation, however, will immediately 
dispel any fears in this regard. The air consists of about 
four parts of nitrogen and one of oxygen, so that, making 
allowance for their weights and assuming that the weight 
of the gases per square inch of the earth’s surface is 
14-7lb., we have as available oxygen 3'4lb. per square inch. 
The earth's atmosphere, therefore, contains approximately 
15 x 101° tons of oxygen. In one year 100,000 kw. will 
produce 100,000 tons of nitric acid, containing 76,000 tons 
of oxygen, an insignificant quantity compared with the 
total. There are many applications in which this process 
will be valuable, not only in the production of nitric acid 
and compounds of nitrogen, which will be practically pure, 
but in other operations, such as the manufacture of 
sulphuric acid, in which oxides of nitrogen are necessary. 
The manufacture of fertilisers, as already discussed, will 
offer a vast field-for the system. At the present time 
nitrogenous fertilisers usually consist of refuse animal or 
vegetable matter or Chile saltpetre. Many soils require 
lime in addition to this. By exposing limestone to the 
action of these oxides of nitrogen, calcium nitrate and 
nitrite can be formed directly without the acids being 
actually formed, and this form of fertiliser, using as it does 
a cheap and necessary base, will be very valuable as well as 
economical. The oxides of nitrogen can be easily con- 
densed and shipped from point to point, where they may 
be used to form nitric acid, and in this way effect a 
considerable saving in freight. 

Many other applications of this process could be 
suggested. At the present time, however, the solution of 
the fertiliser problem is doubtless the most striking. 


SOME NOTES ON AIR-PUMP DESIGN. 
.BY C. L. BROWNE. 
(Concluded from page 734.) 
In jet condensers, where the injection water is of bad 
quality, the air-pump barrel should be fitted with a brass 


liner. The pump-rod also should be brass cased, or formed 
of gunmetal or Muntz metal. In the British and American 


nane the whole of the air-pump is composed of a copper 
alloy. | 

The bucket of a vertical air-pump requires no packing, 
and works far better without, it being the usual practice 


to turn several shallow grooves in the periphery of the 


bucket to hold the water. The underneath edges of the 
bucket grids and ribs, or of any projections on the bottom of 
the bucket, should be carefully rounded off, so as to minimise 
the.shock when the bueket strikes the water on its down 
Stroke. À large number of serious air-pump breakdowns have 
been direetly due to the use of brass packirig Pn in air- 
pump buckets, which soon wear thin and break. The best 
packing, if any, is rope packing, being usually formed of 
iin. or fin. manilla rope, special provision being made for 
securing the loose ends. | ! 

The number of loose parts in an air-pump should be 
reduced to a minimum. In case studs are used in the 
pump they should preferably be of gunmetal or Muntz 
metal,and be fitted with brass nuts, otherwise they are 
liable to corrode up, which will necessitate their bein 
replaced every time the pump is stripped for periodi 
examination. The nuts within the pump should also be 
securely locked, and a split pin passed through the bolt 
above the nut is not sufficient for the purpose. Locomotive 
engineers have learned from painful experience what are 
the limitations. to the usefulness of the split pin used as 
above. Nuts so secured have been known to come adrift 
both by shearing the split pin and also by bending the pin 
right back and passing over it. In a case where a specially 
selected steel split pin was used on a passenger locomotive, 
the vibratory action of the nut against the pin caused the 
latter to hammer its way clean out through the end of the 
bolt. The weak point in the action of the split pin is that 
іп 99 cases out of 100 it allows the nut to slack back by an 
appreciable amount before it offers any real resistance to 
its movement. A better, though more expensive, method 
is to pase a taper split pin through both nut and bolt. It 
has been recommended that such studs and bolts as will 
not be disturbed in overhauling tbe. air-pump should be 
well riveted over the nut, but many engineers have an 
instinctive dislike to this practice as being unmechanical. 
Undoubtedly, the process of hammering the bolt or stud 
over the end of the nut has a tendency to ease the initial 
tension thereon, and many short bolts have become quite 
slack before the process has been completed. 

Another important point with regard to air-pumpe 
which is frequently overlooked is their regular indication. 
For this purpose, air-pumps of any size should have bosses 
cast on them for receiving the indicator cocks, and an attach- 
ment fitted to the motion for the indicator cord. Diagrams 
from air-pumps are exceedingly interesting and instructive, 
as recording the combined action of the water, water vapour 
and air passing through the pump, and yet many engineers 
who dutifully indicate the engines under their charge at 
frequent and regular intervals are satisfied with such know- 
ledge of the internal action of the air-pump as can be gained 
from the face of the vacuum gauge. Many difficulties in 
large waterworks pumping engines and also in air-com- 
5 have been satisfactorily overcome by applying the 

nowledge of their action gained by an intelligent use of the 
indicator. Indeed, this instrument has played no small 
part in the perfecting of their design. The larger sizes of 
air-pumps should be regularly indicated, and the indicator 
diagrams taken therefrom should be carefully preserved 
and recorded, as is the usual practice with the diayrams 
from the main engines, and by carefully comparing the 
cards obtained at different times, both from above and 
below the bucket, the causes of any decreased efficiency 
may be. readily located. It is also convenient to mark on 
these cards, in addition to the atmospheric line, the 
кшш line due to the temperature of the hot-well 

ischarge. The efficiency of the pump can thus be seen at 
a glance. The pressure of the air in the condenser is 
directly influenced by the action of the air-pump, the 
vapour pressure being dependent upon the temperature, 
and unaffected by the pump. 

A specialised vertical single-acting air-pump with a large 
future before it is that known as the Edwards air-pump. 
The principle involved in the action of this: pump is the same 
as that which obtains in the method which is frequently 


М 
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adopted for exhausting the air from the globes of incan- 
descent lamps, where successive drops of mercury fall down 
& tube past an aperture leading into the vessel in which the 
vacuum is to be created, each drop of mercury cutting off 
from the vessel and removing such air as exists in the 
tube between itself as it passes the aperture and the pre- 
ceding drop. The bucket of the .Edwards air-pump as it 
descends on the down stroke uncovers a number of ports 
round the lower part of the air-pump barrel, thus establish- 
ing а connection between the condenser and the air-pump 
barrel above the bucket. The bottom of the bucket is 
made conical in shape, and the base of the pump is similarly 
shaped to receive it. The water from the condenser flows 
by gravity into the pump, collecting at the bottom, and 
the descending bucket striking this water projects it at a 
high velocity through the ports in the pump barrel above the 
bucket. The ascending bucket passing these ports shuts 
off the communication between the contents of the pump 
and the condenser, discharging them through the head 
valves. Thus bucket and foot valves are done away 
with, allowing the pump clearances to be cut down to 
а minimum. The bucket valves and the foot valves 
in the ordinary pump necessarily occupy a large space, and 
it must be borne in mind that the clearance space between 
the underside of the head grid and the top of the bucket, 
when the latter is at its upper stroke limit, is filled with 
water and air at a pressure slightly in excess of that of the 
atmosphere. As the bucket descends the air contained in 
this water expands, and not only takes up the space which 
should be available for the air entering from the condenser, 
but also increases the resistance of the foot valves. In the 
Edwards pump the top and bottom clearances are decided 
only by such mechanical considerations as wear of brasses, 
etc. Almost any desired vacuum may be obtained with 
this pump, and the bucket may be driven at a high speed 
without impairing the efficiency of the pump. Sight and 
hand door are arranged for access to the head valves, and 
the makers claim that a leaky valve may be removed 
and a fresh valve put in its place while the pump is 
running and without impairing the vacuum. This, of 
course, means that the operation must be performed 
during a time less than that occupied by one double stroke 
of the pump. Unfortunately the makers do not supply a 
trained expert along with each pump in case it should be 
desired to perform this operation. With this pump the 
maintenance and repairs bill are reduced to a very low 
figure. 

The horizontal air- pump is almost invariably double- 
acting, and is greatly inferior in efficiency to that of the 
vertical type, its average efficiency being, as stated above, 
from 30 to 35 per cent. The causes of this low efficiency 
are several among them being large clearances, slippage 
through failure of valves to seat, reversal of direction of 
flow of the water through the pump, and the abrupt corners 
and pockets with which the pump frequently abounds ; 
indeed, this class of pump presents many difficulties in 
design. When this type of pump is used in connection 
with a jet condenser, the air-pump barrel is almost 
invariably cast within the condenser, and in this form it 
is frequently to be met with in connection with horizontal 
Corliss mill engines, being driven by a prolongation of the 
low-pressure piston rod of the main engine. The pump 
piston is apt to wear down in the barrel and to allow a 

rt of the contents of the pump to pass from one side of 
it to the other, instead of being discharged through the 
head valves. The wearing down of ike pump piston 
generally causes trouble by air leakage at the pump-rod 
stuffing box, and it is a very common experience when 
indicating these pumps to find a much less perfect vacuum 
at the front end than at the back end owing to the above 
cause. It is difficult to detect this leakage by inspection, 
and for this reason it is best to use a water-realed " pack- 
ing, а lantern brass being inserted in the stuffing box, and 
the space round the rod kept filled with water by means 
of a small pipe from the hot-well. А plunger is sometimes 
used instead of a piston in the interests of low first cost, 
and has the advantage that it may be packed without 
removal, but for several reasons is not to be recommended. 

It is very important in a horizontal double-acting air- 
pump that the water be made to closely follow the pump 


capacity of low-pressure cylinder 


piston, so as to prevent the air pes. t it, and to 
ensure the steady working of the pump, and for this p 
a head of water is required. Thus, it is best to place 


.the discharge valves at the highest point in the pump, 


which plan also allows the free ascension of air. The foot 
valves aleo often give trouble, and in order to make them 
more sensitive they have been placed at an angle, and even 
in some cases inverted. In the best American praetice it 
appears to be usual to place both the head valves and the 
foot valves above the working barrel of the pump, the head 
valves occupying a position directly over the foot valves. 
The movement of these valves in opening and closing is 
vertical, and is sometimes controlled by light springs. 
With this type of pump, when independently driven at a 
moderate speed and placed well below the condenser, a 
very satisfactory vacuum has been maintained. 

Generally speaking, the remarks made with regard to 
the faults to be guarded against in the design of vertical 
single-acting air-pumps may be applied to those of the 
horizontal double-acting type; but judging from the 
number of inferior specimens at present working, but 
little time and attention has been bestowed upon the 
undoubted difficulties to be met with in their design, and 
where a high degree of efficiency is desired, the advice of 
an engineer especially experienced in this claes of work 
should be obtained. Where the air-pump is direct driven, 
а practice which generally obtains with marine, mill, and 
large pumping engines, the capacity of the аг повр ів 
frequently expressed in terms of the capacity of the low- 
pressure cylinder. 

The following figures given by Mr. Seaton indicate 
present- day marine practice, expressing the ratio 


- - = R under various con- 
capacity of air-pump 
ditions. 

For jet condensation : 

With single-acting vertical air-pump R = 10 to 

With double-acting horizontal „„ КЕ = 16 to 
For surface condensation : 

With single-acting vertical air-pump R = 18 to 24. 

With double-acting horizontal „ К = 24 to 28. 

This method of computing the capacity of the air-pump 
is not altogether satisfactory, and cannot conveniently be 
applied where an independent condensing plant is to be 
installed, since the number of strokes made per minute by 
the pump may differ from the number of strokes made by 
the main engine in the same period of time. А general 
formula relating the capacity of the air-pump to the indi- 
cated horse-power developed by the main engines is equally 
unsatisfactory, since it takes no account of the amount of 
steam passing through the engine per indicated horse-power 
hour. А better uid more convenient method is to deduce 
а general formula expressing the displacement in cubic 
пе per minute required of the air-pump in order to 
condense a given number of pounds of steam per hour at 
а given terminal pressure and with given condenser tem- 
peratures, and afterwards decide what shall be the bucket 
speed, etc. If /, — the temperature corresponding to the 
terminal pressure of the steam, /, = the initial tempera- 
ture of the injection water for a jet condenser, T — the 
temperature of the hot-well discharge, and W = the 
number of pounds of injection water required to condense 
llb. of steam. By Regnault 


_1,1144+:34,-T i 
W кыре (1) 


This formula expresses the theoretical amount of water 
required to condense llb. of saturated steam under given 
eonditions as to temperature in the laboratory, but extreme 
accuracy is not necessary in every-day practice. The 
quantity of water carried in suspension by the exhaust 
steam is not known, and generally a considerable per- 
centage of the steam is condensed before it reaches the 
condenser. The injection cock, too, is never regulated to 
a high degree of nicety under actual working conditions; 
80 tbat for any terminal pressure which may obtain in 
good practice the following formula may be safely used: 


1175 - T 
W = 33 * . • 0 0 2. 
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In ordinary practice, and at temperatures which obtain in 


this country, W — from 25 to 26. Now, the condensed 
steam bas to be removed by the air-pump as well aa the 
injection water; and since llb. of water at ordinary con- 
denser temperatures contains approximately 28 cubic 
inches, the water to be displaced $ the air per llb. of 
Steam condensed per hour = 

(W + 1) 28 (3) 

60 


The air-pump has also toremove such airas may have found 
its way into the condenser, and the quantity of air exist- 
ing in a jet condenser may be divided under two heads as 
follows: (1) the air carried in by the injection and feed 
water ; (2) the air that has leaked in past the low-pressure 
cylinder glands and through leaky joints in that cylinder, 
in the exhaust piping, Г in the condenser; also, where 
иш air-pumps are employed, through the pump-rod 

nd. 

л Dealing first with the air entrained by the feed and 
injection water, sea-water has been found to contain 
mechanically mixed with it about j5th of its bulk of 
air. Undoubtedly the action of the waves materially 
assists in the aeration of the surface water of the sea; 
but all water, even when at rest, readily absorbs air, 
holding a portion of it in solution, and this air, as stated 
in the earlier portion of this article, is liberated in the 
condenser. Suppose that the pressure in the condenser 
is 2lb. absolute, the corresponding temperature being 
126deg. F., taking the pressure of the atmosphere as being 
15lb. per square inch, and the temperature 60deg F., 
any air introduced into the condenser will expand to 
15 126 ＋ 460 


— — — ze. 


2 60 + 460 
So that if W = a certain volume of water and air, of 
which 2908 are water and ẹth air before entering the 
condenser, its volume after having entered the condenser, 
neglecting the inappreciable expansion of the water, will 


cubic inches per minute . 


say, eight times its previous volume. 


be 20 W. Assuming the efficiency of a vertical single- 


acting air- pump to be 5, which, as stated above, is about 
the average result obtained, the displacement in cubic 
inches per minute required for a vertical single-acting air- 
pump working in conjunction with а jet condenser per 
pound of steam condensed per hour = 


W+1)x 28 * 27 1 
D = (W_+ 1) e + 1). (4 
60 x 20 х5 кА) 
And for double-acting horizontal ришрв, taking their 
efficiency at 35, this formula becomes 

(5) 


D - 18(W +1). 


These formule may be relied upon to give results in 
accordance with the best modern practice. No allowance, 
however, has been made for the volume displaced by the 
pump-rod on the down stroke, since it is only in very 
small sizes that the ratio of the displacement of the rod to 
that of the pump assumes any importance ; and it ia ques- 
tionable even then whether its effect is not counterbalanced 
by the decreased efficiency of the small-sized pumps It 
will be seen that it has been assumed that the feed water 
contains air in the same proportion as the injection water. 
This will hardly be tho case, since, except for such water 
as is added for make-up, the feed water being constantly 
drawn from the hot-well will bo more or less freed from 
air. The neglect of this consideration, however, makes an 
almost inappreciable difference in the computed size of the 
air-pump, as such difference as there is lies on the right 
side, since it increases the power of the pump to deal with 
such leakage of air as may exist in the steam plant. 

To judge from the various American pump-makers’ own 
ratings, air-pumps designed by the above formule will be 
rather larger than those constructed for jet condensation 
in the States. It is to be noted, however, that it is cus- 
tomary there to order the size next above that computed 
to be capable of dealing with the required amount of 
steam according to the builders ratings. These ratings 
also are exceedingly erratic, in some cases it being assumed 
that & horizontal double acting air-pump possesses an 
efficiency considerably higher than that attained by an 


air-pump of the vertical single-acting type. The assumed 
pump efficiencies are in many cases extraordinarily high, 
and no allowance appears to be made for possible air 
leakage Those interested in the matter are referred to 
the list of ratings for air-pumps serving jet condensers by 
such firms as the Conover ahd Dean Bros. Companies 
Referring again to such air as finds its way into the 
condenser through leakage in the plant, this is a very 
uncertain and variable quantity, and depends not only 
upon the design and type of the engine, but also upon the 
ability and attention of the engineers in charge. Among 
the worst offenders in this respect are the quick-revolution 
engines, in which the steam distribution is effected by 
means of piston valves. In the majority of these engines 
the boiler steam is admitted between the valve pistons, 
the exhaust consequently taking place on the outside. 
Thus the internal pressure at the low-pressure valve spindle 
glands is practically that of the condenser, and air leakage 
at this point is difficult to detect. It is no uncommon 
thing, in stations where one of these engines has been 
installed, to be told that when put on the condenser it 
lowers the vacuum by from Sin. to Sin., this result being 
generally traceable to the cause mentioned above. It was 
for this reason that many marine engineers of the old 
school used to like to see water drip past the low-pressure 
rod glands, considering that the presence of water sealed 


ы and against the entrance of air. 

1 pipe and other joints existing between the low- 
pressure cylinder and the.condonser, and in both of them, 
should be thoroughly well made, and a reliable jointing 
used. Suspected joints also should be at once remade. 
The common method of holding a lighted candle near a 
condenser joint as а test for tightness is hardly conclusive. 
Although this air leakage may be greatly minimised by a 
careful engineer, it can never be entirely eliminated, and 
it should be taken into account as a factor to be considered 
in air-pump design, especially where a surface condenser is 
installed. Where the above type of condenser is used, if 
the water only were considered, the **air-pump" need be no 
larger than the boiler feed pump; but were the air-pump 
80 designed, the pressure in the condenser would rise to 
that of the atmosphere in a few strokes of the engine. 

It would appear at буг? sight that the boiler feed water 
being used over and over again would become so highly 
distilled as to be freed from the last trace of air; but it 
must be remembered that this water ie exposed to the 
atmosphere both in the hot-well and in the feed tanks, 
the length of time so spent depending upon the capacity 
of each. The length of time taken by a particle of water 
in traversing the whole cycle through the boiler, engine, 
condenser, hot-well, ete., will vary with the type of plant. 
For instance, in a torpedo-boat destroyer under full steam 
this time may be as short as 15 minutes. Additional water 
has also to be constantly added, to make up for the losses 
due to leakage in the whole plant; and this water may 
possibly contain sufficient air to occupy, when expanded 
in the condenser, a volume equal to one-third that of the 
water; 80 that the air-pump to handle, in addition to 
the condensed water, (1) air due to leakage in the whole 
plant; (2) air entrained by extra feed water; (3) air 
absorbed by water in hot-well and feed tanks. | 

Leaky condenser tubes, also, are not entirely unknown. 
Thus, since the above quantities are exceedingly variable, 
it will be impossible to deduce theoretically a satisfactory 
formula for expressing the capacity of tho air-pump for 
surface condensation. When the air-pump is direct driven— 
that is, when it makes the same number of strokes per 
minute as the main engine—its capacity may be expressed 
in terms for the capacity of the low-pressure cylinder or 
cylinders. Values for the ratio | | 

capacity of low-pressnre cylinder 

- capacity ot -air-pump 

for air-pumps for surface condensation were given in an 
earlier portion of this article. It will be better, however, 
as in the case of air-pumps for jet condensers, to equate 
the number of pounds of steam to be condensed р hour 
to the displacement in cubic inches per minute of the air- 
pump. 

Ав а general rule, air-pumps for surface condensers are 
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given about one-half of the capacity which would be given 
them were jet condensation to be employed. The majority 
of American pump-makers design these air-pumps with a 
displacement equal to about 12 times that of the condensed 
steam if single acting and vertical, and 20 times that of 
the condensed steam if double acting and horizontal. 
These figures are also in accordance with good British 
Басо Thue, if w = the number of pounds of steam to 

e condensed per hour, the displacement of the air-pump 
in cubic inches per minute — | 


D = х 28 x 12 


| 60 = 56w (6) 
for single- acting vertical pumps, and 
D = 2х 28 х 20 9.33 70 (7) 
| 60 


for those of the horizontal double-acting type. 

Having arrived at the displacement required by an air- 
pump for a given duty, the next point to be decided is the 
8 at which to work the bucket. In practice this speed 
varies very greatly. Where the air-pump is independently 
driven, the bucket or pump-piston speed varies from 35ft. 
to 120ft. per minute, the smaller sizes being driven at the 
lower speeds. In the mercantile marine, where the air- 
pump is usually direct driven, the bucket i sar varies 
from 200ft. to 350ft. per minute, and in the British and 
foreign navies this speed varies from 250ft. to 450ft. per 


minute. Some of the “Atlantic greyhounds” are fitted: 


with independently-driven air-pumps, and in these cases 
the average bucket speed would appear to be about 60%. 
per minute. It is often stated in text-books, without any 
qualification, that the bucket speed must not exceed that 
at which the water, being put in motion by such head as is 
available, will follow the bucket. This assertion is liable 
to be misleading. Take, for example, an actual case. The 
main engines in a British warship running at 140 revolu- 
tions per minute drive an air-pump having a stroke of 
13in., the mean bucket speed being 303ft. per minute. 
The maximum velocity attained by the bucket = 909ft. per 


minute, or 909 = 


60 
the foot valves being one-third that of the bucket, the 
maximum velocity through the foot -valves will be 
(1565 x 3) = 45:48; say 46ft. per second. Now, if the 
water is to follow the bucket, this velocity must be 
imparted to the water during the time occupied by 
one half stroke, or in ig inch-second; or the accelera- 


46 х 28 _ 429'3ft. per 


second per second, and the length of the passage 
from the condenser to the air-pump being Ift., the 
pressure required to produce this acceleration would = 


4293 x 432 _ Added to this 


52`2 

would be the pressure required to overcome the friction of 
the passage, lift the foot valves, and set in motion the 
water above them. It is quite evident that no such pres- 
sure is available, the fact being that the air-pump was 
filled on each up stroke with water to the extent only of 
one-tenth of its capacity, the pump being designed for that 
purpose. It is evident from the above reasoning, however, 
that in order to secure quick reciprocation of the bucket 
of а vertical air-pump, the column of water to be set in 
motion below the foot valves should be as short as possible. 

The maximum velocity of the water through the bucket 
valves should not exceed 950ft. per minute, and since it 
will be difficult to obtain more than one-third of the area 
of the bucket for the passage of water, this consideration 
will limit the bucket speed. Ав the maximum speed of 
the water through the bucket valves does not depend upon 
the maximum speed of-&he-bucket, but upon the maximum 
speed of the bucket while water is passing through its valves, 
an airpump working in conjunction with a surface con- 
denser, and only taking water through the bucket valves, 
at the lower end of the stroke when the bucket is rapidly 
coming to rest, may have а higher bucket speed than may 


15:16ft. per second. The area through 


tion of the water required = 


5:45lb. per square inch. 


— as 


an air-pump serving a jet condenser where the bucket will 
most probably meet the water when the latter is moving 
at its maximum velocity. The permissible velocity of air 
through the pump valves is much higher than would be 
advisable with water. 

Some makers prefer, when jet condensation is employed, 
поб to give the bucket a much higher mean speed than 
200ft. per minute, as the descending bucket meeting the 
incoming column of water is liable to cause an objection- 
able shock where the speed of both is high. There is no 
doubt but that good design lies in the direction of short 
strokes and large diameters, since the larger bucket affords 
a more ample valve opening, and the friction absorbed in 
working the bucket is decreased. The depth also of the 
water lying on the bucket and foot valves will be less with 
a given displacement of water with the short-stroke pump, 


| thus increasing the sensitiveness of the valves. The ratio 


diameter 


stroke 
sequently in foreign navies, and the American condensing 
plant manufacturers show a tendency in the same direc- 
tion, although in the mercantile marine the average ratio 
would appear to be somewhat less. In independently- 
driven horizontal double-acting pumps the average ratio 
appears to be unity, these pumps being designed with the 
above ratio above or below unity according to the taste of 
the designer. | 
In these short notes upon air-pump design the writer 
has endeavoured to briefly indicate that thoughtful design 
in an air-pump for any particular duty has as much 
influence upon its efficient performance of the work it has 
been built to do as bave such considerations as type, size, 
and bucket speed. 


is of as much as 2410. in the British and con- 


m r$ 


STIRLING ELECTRICITY ACCOUNTS. 


The accounta of theburghof Stirlingelectricity department 
for the year ended May 15, 1902, show a total expenditure on 
capital account to that date of £52,858. Abstracts of the 
revenue account, balance-sheet, etc., are given herewith. 


Dr. | REVENUE ACCOUNT. £ s. d. 
Generation of olectricityp PPP 875 7 7 
Distribution of electricit ces 44 7 2 
Attendance and repairs to public lamps ... ................. 174 6 3 
Rents, rates, and taxees̃ 79 9 3 
Management expenses, salaries, ett... . ... 259 10 8 
Special charges, insurance, eto q . аа 28 3 10 

1,459 4 9 
Amount carried to net revenue account ............... 683 7 
£2,142 11 4 

Cr. £ s. d. 
Sale of current per meter ..................................... 1,378 5 5 
Publio BighUng уела и иби EE 651 18 11 
Rent of meters, apparatus, eto. ................................. 49 19 O 
Sale of current under contract ................................ 118 0 
Renis received “,,,, 8 60 0 0 

£2,142 11 4 

Dr. GENERAL BALANCE-BHEET. £ s. d 

Capital account—amount received ............... ......... 57,000 0 0 
£37,000 0 0 

Dr. £ s. d. 
Capital account amount expended for works 32,887 19 6 
, . аьа e n ia éd gaius 918 
Rent eeeivgabllle “dd as 18 0 0 
Balance of debit of net revenue account ..................... "Q^ 7 5 
Cash in n,... ð 3, 550 11 5 

£37,000 0 0 
STATEMENT OF ELEcTrRICIty GENERATED, Soup, ЕТС. 
Quantity generated in B. T. UU esee 127,062 
Publio lamps 1 
Quantity waf By contract аьа 228 111,569 
Private consumers by meter ... .. 62, 
Quantity used on Work q Z. 51,146 
Total quantity accounted Ёог......................... q .æ. . 124,515 
Quantity not accounted fo“ lknnr 2,547 
Number of public lamps "E 79 
Total maximum supply demanded (kilowatts) ........... ...... 121 
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NOTES. 


British Association.—Our note last week on the pro- 
posed visit of the British Association in 1905 to the Victoria 
Falls was too definite in one respect. The invitation of the 
Chartered Company cannot be definitely accepted until it 
has been considered at an annual general meeting of the 
association. 

Honour for Maxims.—It is announced that the Shah 
of Persia has conferred the rank of Commander of the 
Order of the Lion and the Sun upon Mr. Jules de Meray, 
the chairman of the Sir Hiram Maxim Electrical and 
Engineering Company. Our readers will remember that 
during the Shah’s visit to this country last August he paid 
& special visit to the Maxim electrical lamp works, and 
expressed his great pleasure and interest at the operations 
carried on there in the process of electric lamp making. 


Electric Light in Indian Cantonments.—The 
Government of India are taking practical measures towards 
the general adoption of electric lighting and punkah pulling 
in barracks and hospitals for British troops in that country. 
A committee has been appointed to advise the Government 
in the matter. The reference to this committee also 
includes the question of the installation of oil-engines and 
other motors in smaller stations, and as to the extent to 
which the apparatus can be economically utilised in the 
officers’ quarters and for street-lighting in cantonments. 


Edison's Storage Battery.—Mr. Edison, whose 
latest form of storage battery aroused considerable interest 
a few months back on account of the high claims made for 
it, is reported to be building five electric automobiles to 
run 5,000 miles each. They will all be equipped with his 
new battery, which it is the sanguine hope of Mr. Edison 
will enable a run of 100 miles to be made on one charge. 
A light run-about car is said to have recently covered 62 
miles with a battery of 21 cells weighing 5521Ь., and at 
the end of the trial the car still ran at 83 per cent. of its 
normal speed. i 


International Peace Exhibition.—It is projected 
to hold an international peace exhibition at Johannesburg 
in 1904-5, and а meeting of the supporters of the move- 
ment was held a few days ago under the presidency of the 
Duke of Cambridge. His Royal Highness welcomed the 
news that the idea of this exhibition was being loyally 
supported by the other English colonies as well as British 
South Africa. The representatives of India, New South 
Wales, South Australia, British Columbia, and Canada 
also spoke in support of the scheme, and put forward the 
claims of their respective countries. 


Fire-Alarm Telephones.—The latest reform of the 
Metropolitan Fire Brigade is the adoption of the telephone, 
which will greatly facilitate the locating and control of 
fires. With few exceptions, all the fire-alarms in the 
London area have been fitted with telephonic communica- 
tion with the nearest fire station, which the first fireman 
arriving on the spot can set in operation by means of a 
switch carried in his pocket. This will enable him to give 
information as to the location, nature, and extent of an 
outbreak to the fire station, which will then be in a better 
position to meet the situation. 


French Wireless Telegraphy.—The many rumours 
that have been going about to the effect that the French 
Government contemplate granting a monopoly of wireless 
telegraphy in France and her Colonies, are proved to be 
groundless. The Minister for Posts and Telegraphs has 
just issued a note in reply to many enquiries, pointing out 
that the monopoly of wireless telegraphy in those countries 


heavy falls of hail. 


belongs entirely to the State, which has not the least inten- 
tion of giving it up in favour of any individual or com- 
pany. This, we think, will upset the calculations of 
Messrs. Branly and Popp, who, as noted in our last issue, 
have been trying to get a monopoly for their system from 
the French Government in return for certain advantages | 
offered to the State. 


Electric Tramways in Alsace and Lorraine.— 
A curious request has been made by the Minister of Alsace 
and Lorraine to the Société Industriel de Mulhouse, whom 
he has asked to select for him a competent electrical 
specialist capable of writing series of articles in order to 
refute scientifically the superstitions of various villagers in 
Alsace. It seems that the villages in which these super- 
stitious people live have been recently provided with 
electric tramways, aad the inhabitants believe that the 
aerial wires attract storms, and are the special cause of 
Without a doubt the Minister will be 
able to get plenty of experts for the work, and we do not 
think any scientific explanations will be so effectual as the 
ordinary experience of the people after the lines have been 
longer in use 


Wireless Telegraphy.—In the Commonwealth of 
Australia wireless telegraphy is not yet, the Federal 
Ministry having refused to allow a private corporation to 
do telegraph business in the Commonwealth or between 
Australia and the surrounding islands. Should the pro- 
posed conference of Powers to draw up negotiations for the 
control of wireless telegraphy take place, it is not likely 
that the Commonwealth will be represented, but a delegate 
from the Postal Department will attend the ordinary tele- 
graph conference to be held in London early in May next. 
With reference to Mr. Marconi’s experiments at Cape 
Breton, it is claimed in the daily Press that he is now in 
daily communication by wireless telegraphy with Cornwall, 
but no authentic announcement has yet been received on 
the subject in this country. 


Aberdeen Association of Civil Engineers.—Mr. 
C. A. Honderson, a member of the electrical staff of the 
Corporation of Aberdeen, recently read а paper before the 
above association on the working of electric motors in 
practice. In the course of the paper he explained the 
qualities of electric motors wound respectively on the 
series, shunt, and compound systems as regards speed 
variation, torque, and efficiency. He then went into the 
various ways of controlling speeds and of gearing motors to 
their work. This led up to the final consideration of what 
was the best type of motor for any particular class of 
work. An interesting discussion took place, in the course 
of which Mr. К. С. Nicol, the harbour engineer, mentioned 
the fact that Mr. Henderson was about to leave the Cor- 
poration service to take up an appointment with the British 
Westinghouse Company at Trafford Park. The meeting 
concluded with a hearty vote of thanks to the author. 


Swansea Telephones. — The Swansea Telephone 
Committee have decided not to be influenced by the 
action of the Tunbridge Wells Corporation in parting 
with their telephone undertaking to the National Company. 
At a special meeting of the committee held on Friday last, 
which all the members of the Corporation were invited to 
attend, а long report by their consulting engineer, Mr. 
A. К. Bennett, was read and discussed. In it the accounts 
of the telephone undertakings in Guernsey, Glasgow, and 
Tunbridge Wells were analysed. The conclusion of the 
committee, after cross-examining Mr. Bennett at consider- 
able length, was that the Swansea work should be proceeded 
with, and also the extensions to Mumbles. Mr. Bennett's 
explanation of the expenditure at Tunbridge Wells being 


866 
more than his estimates was that, owing to wayleave 
difficulties, certain portions of the work had to be recon- 
structed even three or four times. His estimates for the 
work at Swansea are somewhat higher than those originally 
given for Tunbridge Wells. | 

The Trolley in Paris.—Following on the establish- 
ment of the trolley system of electric traction in the 
Avenue dela République and Rue du Quatre-Septembre, 
an enquiry is to be opened about Jan. 9 into the proposal 
‘of the tramway company of West Paris to substitute the 
aerial conductor and trolley for the section of their lines 
now equipped on the Diatto system. This section of the 
line, which would thus be changed over from the contact 
system to the overhead, is that from Billancourt Champ- 
de-Mars et Chatenay-Champ-de-Mars. Our contemporary 
І? Industrie Electrique comments on the way the trolley is 
invading by slow degrees the capital of France, in spite 
of the many objections raised against it for æsthetic 
reasons. The fact is that the conduit lines in Paris 
have cost so much to lay, and in certain cases to 
keep in repair, that the companies responsible for the 
tramway traffic are bound to adopt a cheaper method of 
electrical working. It would not be right to assume that 
the proposed change to the trolley system means that the 
Diatto system has been found faulty without knowing more 
of the facts of the case. 


Electrical Coal-Cutting.—At a general meeting of 
the Midland Counties Institution of Engineers held recently 
at Nottingham, an interesting paper was read by Mr. 
W. E. Garforth on the application of coal-cutting machines 
to deep mining. In the discussion which followed, the 
question of the safety of electric motors in fiery pits 
was again tothe fore. It was said by one speaker that a 
gassy mine was a source of danger, but that there was no 
greater risk in using a properly designed electric motor in 
such a mine than there was with the ordinary miner’s 
safety lamp. In a gassy mine a fracture of the lamp 
would mean an explosion just in the same way as a fracture 
of the motor case would do. His opinion was that if 
there were a sufficiently great amount of gas to be ignited 
by a small spark from a motor, the pit was totally unfit to 
be worked at all. Other questions as to cost of upkeep, 
and especially cost of repairs were ventilated, but the 
discussion was not closed in view of the importance 
attached to it by the members. At the end of the meeting 
the members visited the Nottingham Corporation elec- 
tricity works at Upper Talbot-street and St. Ann’s Well- 
road, Nottingham. 

British Empire League.—The Earl of Onslow 
presided over a mecting of the council of this league on 
Thursday last week in one of the committee rooms of the 
House of Commons, and among the matters brought 
forward for discussion was the Pacific cable enterprise. 
The league have continuously advocated, both in Canada 
and this country, an all-British line connecting the British 
Colonies with the Mother Country as an important bond 
of Imperial union. Sir Horace Tozer, speaking on the 
subject, referred to the circumstances which led to the 
Pacific cable being laid, and said that from the first 
Australia heartily supported the project which Canada had 
so warmly espoused. А resolution was unanimously 
agreed to tendering congratulations to the Imperial 
Government and to the members of the past and present 
(Governments of the self-governing Colonies and States 
which have been partners in the project. The resolution also 
noted with much interest that through the enterprise of 
the Eastern and Eastern Extension Telegraph Companies a 
new cable system, which has the advantage of connecting 
Great Britain with South Africa as well as with Australia, 
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having only one landing place not on British soil, has Been 
completed during the current year. 

Tramway Goods Trafiic.—Following on the initiative 
of Huddersfield and а few other towns, the Dundee 
Tramways Committee are considering the possibility of 
augmenting their income by developing mineral and other 
heavy traftic on the electric tramway system of the city. 
Should the proposal be carried out, the Tramways Com- 
mittee themselves would probably be the first to take 
advantage of it for supplying the electric power station 
with coal. At present the coal is transferred from the 
railway tothe generating station in carts—a comparatively 
expensive operation. The scheme contemplates the laying © 
of branch lines up to the sidings of the railway, so that 
goods would be delivered directly out of the railway trucks 
into the electric trucks without the intervention of any 
intermediary transport. Dundee would seem to be an 
ideal place for such an experiment. There are large 
numbers of mills and factories on the tramway routes, all 
of which could readily be connected with the tramway 
tracks, and coal brought either from the harbour or the 
railway depóts. In time also the manufactures could be 
removed in the same way. 16 is likely that the whole 
question will be discussed when the proposal to extend 


the tramways to the railway stations comes before the 


Corporation. 

The Astor Turbine Patents.—It is now confirmed 
that Colonel J. J. Astor, the American millionaire, has 
dedicated all his patents on marine turbines to the public 
“in the hope that the development of the ideal turbine may 
be hastened thereby." The inventor claims that turbines 
built after his designs would be particularly suitable to 
central-station work for generating electricity, in which 
ease the field and armature might be driven in opposite 
directions. This would improve the efficiency of the 
dynamo and increase its output for a given weight. Colonel 
Astor gives the following brief description of his turbine: 
„The turbine is shaped like a funnel, and comprises an 
outer shell or drum and an inner shaft running axially 
through it, these parts being relatively rotatable and cach 
having oppositely set spiral blades. The steam is admitted 
into the outer shell at the small end and passes through 
the turbine, expanding into the large end of the shell and 
acting on the spiral blades to rotate the shell and shaft 
simultaneously and in opposite directions. By allowing 
both the inner turbine and the ovter case to revolve, the 
speed necessary to ensure efficiency, which in ordinary 
turbines is often inconveniently high, is halved. As a 
result of this construction the weight is reduced practically 
50 per cent.” Presumably a trust will be formed to 
enquire into the subject of Colonel Astor's patents, and 
we trust that he has practical results to lay before experts. 

Science Faculty at King's College.—Further 
information has reached us with regard to the endowment 
of King's College, particularly in relation to the engineer- 
ing departments and the science faculty. In science and 
applied science there are altogether nine distinctive chairs, 
and to maintain these it is estimated that an annual 
income of £6,600 will be required. The capital necessary 
to bring in this yearly sum at 3 per cent. is £227,500. In 
addition to this, the engineering laboratory is in need of 
about £25,000 for additional buildings, a portion of which 
it is proposed to set apart for research. The additional equip- 
ment required includes а Willans, Belliss, Peache, or other 
high-speed engine; a Corliss engine; a Westinghouse or other 
direct-coupled gas-engine ; a Mond or Dowson gas plant ; à 
Parsons or other rotary engine; a Babcock or other large 
tube boiler, etc. Then there is the electrical engineering 
laboratory, which requires about £50,000 to cover the cost 
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of extensions, additional equipment, and such charges as 
are absolutely required for the suecessful working of the 
department. The additional equipment includes steam 
boilers, steam and gas generators direct coupled, storage 
battery, direct and alternate current motors, transformers, 
switchboards, resistance frames, measuring instruments, 
switches, etc. The council will be willing, if so desired, 
to assign to any chair endowed in its entirety by a single 
donor the name of such donor. 

Royal Statistical Society.—At a meeting of this 
society held on Tuesday, Dec. 16, at the rooms of the 
Society of Arts, Mr. W. M. Acworth read a paper on 
* English Railway Statistics." He began by expressing a 
belief that the inadequacy of the present English statistics 
was now generally recognised, and that reform was 
imminent, and he suggested that the Board of Trade 
should now appoint à committee to deal with the subject. 
After giving a list of the various documents relating to 
railways issued by the Board of Trade, he went on to discuss 
the general question of publicity, and urged strongly that 
this was even more in the interest of the railway com- 
panies themselves than of the public. "Then, taking the 
existing halfyearly reports of the companies as his text, 
the writer proceeded to deal seriatim with the different 
tables of capital, assets, revenue, expenditure, traffic 
carried, etc. Under each head he gave corresponding 
tables from French or German or American reports. In 
every case the result went to show how scanty in com- 
parison is the information furnished by the English com- 
panies. But it was pointed out that as the form and 
matterof the English accounts was prescribed by statute, 
the fault lay at the door of Parliament and not of the 
companies. One of the suggestions of the writer was that 
railway acceunts should, like those of ordinary trading 
companies, be only made up annually, an interim dividend 
being paid for the first six months. He also suggested that 
maps and statistical diagrams would make the reports more 
generally intelligible. 


Home Industries.—The competition between English 
and American manufacturers dealing in electrical supplies 
for tramway purposes is as keen as ever, but, curiously 
enough, the advantage of price is now frequently with the 
home suppliers. We had & few months ago to write a 
leader on this question, in order to combat a statement that 
our large English steelmakers are incompetent to turn out 
the special work required in tramway tracks. Statements 
of this kind are still to be met with, and, again, a number of 
contractors having agreements with American houses are 
apt to quote only for American-made plant. A case has 
recently arisen in Wigan over this very point, and the 
committee have found that the use of English-made special 
work will reduce the contract price a very considerable 
amount. Unfortunately, a subsidiary point for disagree- 
ment has to be settled because the committee, while 
accepting an English tender, do not wish to accept the 
lowest. The reason they give is local influence, and we 
are surprised to find that throughout the whole of the 
discussion no reference was made as to their engineer’s 
opinion on the subject. We are quite sure that the 
Corporation committee will do well to get such work in 
England, but they must also remember that the cheapest 
tender does not necessarily mean the best work. Another 
interesting case of English engineers more than holding 
their own against American competition has recently been 
brought to our notice in connection with some milling 
plant supplied to China. In this case the English firm of 
Messrs. E. R. and F. Turner, of Ipswich, secured the 
original order both on price and delivery, and succeeded 
in fulfilling their contract obligations in these respects. 


The result has been the placing of further orders with this 
firm. | 

The Gas versus the Steam Engine.—Mr. М. 
Adams, writing in our American contemporary Engineer, 
makes out a strong case in favour of the gas-engine as 
compared with the steam-engine. After discussing the 
respective merits of the two prime movers, he gives the 
results of а test of the comparative cost of operating a 
gas-engine and a steam-engine. The coal used had a 
thermal value of about 14,500 ‘British thermal units per 
pound. In the case of the steam-engine the total heat 
supplied was 15,261 British thermal units, including the 
heat return to the boiler. The following figures of the 
energy expended are interesting: loss at boiler, 4,349 
British thermal units; used by auxiliaries, 290; loss in 
pipe, 168; loss in exhaust, 9,300 ; friction of engine, 137 
and energy expended in useful work, 1,008 British thermal 
units. Thus he concludes 1,008 British thermal units is 
the amount transformed into mechanical work that can be 
realised under the very best conditions with a steam- 
engine. In the gas-engine there are also great losses, for 
of the 100 per cent. of energy which is supplied to the 
gas-engine it has been proved that 31 per cent. is 
carried away in the cooling water, and this is necessary to 
keep the temperature of the cylinder and piston down to 
the point where it is possible to operatethem. Also about 
45 per cent. is carried away in sensible heat in the exhaust 
of the engine. This leaves about 26 or 28 per cent. for 
doing useful work in the gas-engine, or 5,016 British 
thermal units, against 1,008 British thermal units for the 
useful work in а steam-engine. Most of the troubles of 
the gas-engine have now been overcome, and the author 
concludes that the gas-engine to-day stands as a heat 
engine which has many advantages over the steam-engine, 
and in the near future the gas-producer plant and the 
gas-engine will be looked at as a combination of economy. 


Recent Electrical Development.—A lecture on 
electrical development in America was delivered by Mr. 
A. Morris Thompson at the recent meeting of the Dundee 
Society of Experimental Engineers, and elicited consider- 
able interest from the fact that great advances have been 
made by America in all branches of electrical engineering 
in the past few years. The lecturer first described by 
means of diagrams and photographs the methods of 
tapping such sources of power as the Niagara Falls and 
the Lachine Rapids, and expressed the belief that there 
was a great industrial future before Canada in this direc- 
tion owing to the enormous energy which was stored up 
by Nature in the shape of rivers and falls. As we know, 
advantage is already being taken in the Dominion of these 
vast natural resources of power in connection with manu- 
facturing undertakings, and Mr. Thompson was safe in 
predicting a far greater development in the near future. 
This source of power, he thought, would be developed to 
a much greater extent when coal became less plentiful. 
Turning now to development in electric traction, he stated 
that tramway tracks in America were now almost uni- 
versally laid on cross wooden sleepers, as in the case of 
railways, and the steel surface was made good on the top. 
The adoption of this method of construction was on the 
side of cheapness, which rendered it feasible to lay lines 
radiating from a town into the outlying districts to 
distances of from 20 to 40 miles, and in some cases 60 
miles. Mr. Thompson advocated the use of the method 
in this country, particularly in scattered districts, which, 
it may be concluded, would allow of an extended network 
of tramways in country districts being carried out at con- 
siderably lower cost than with the present practice. He 
also described some of the applications of electricity for 
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power purposes of various kinds in the States, remarking 
that only in one case out of 100 workshops he had visited 
did he find electricity not used. He especially called 
attention to the extended use of eleetric cranes, and, in 
conclusion, expressed regret that in Dundee, where there 
was so much room for new industries, little or no attempt 
had been made to get hold of any of the great industries 
that had been called into being by the development of 
electricity. | 

Returned from the Маг. — A very interesting 
function took place at Erith on Saturday evening last at 
the works of Messrs. Callender's Cable and Construction 
Company. It was a welcome home by the directors and 
their fellow-workmen of a number of reservists and volun- 
teers who have returned from the seat of the late war, and 
have again taken up civil employment at Messrs. Callender's 
works. The welcome took the form of an excellent dinner 
at the works, at which 47 of the company's employés who 
went on active service in 1899 were entertained by the 
directors. It is a matter for congratulation that all have 
returned with the exception of one reservist and one 
volunteer, who died in South Africa from sickness ; and it 
is to the credit of the company that, under the reservists’ 
fund started by them, the widow of the reservist has 
received a pension for her support. The firm also very 
generously subscribed half-pay for all married reservists 
who were called out, and voluntary subscriptions were 
collected weekly from the employés and used to supple- 
ment this amount. In this way nearly £2,000 was allotted 
to the benefit of the reservists and volunteers, of which the 
firm contributed £1,445. The total disbursements to the 
reservists’ families have amounted to £1,738, or a weekly 
average of £11. 6s. Mr. T. O. Callender presided at 
Saturday's dinner and gave the toast of The Returned 
Warriors.” One of these was Corporal Kibblewhite, of the 
2nd Life Guards, who earned the medal for distinguished 
conduct in the field. On behalf of the firm he extended to 
them all a hearty welcome home. The party was sub- 
sequently driven to the National Schools at Erith, where 
the reservists were joined by their fellow-workmen and 
entertained at а capital concert. Mr. Callender again pre- 
aided, and was supported by several of his co-directors and 
officials of the company. 


Institution of Junior Engineers.— At the meeting 
of this institution on Dec. 5, the chairman (Mr. Kenneth 
Gray) presiding, the paper read was on The Planimeter 
explained simply without Mathematics,” by Mr. W. J. 
Tennant. After some introductory remarks as to the 
necessity of such an instrument as the planimeter for the 
use of engineers, who could by its means have calculations 
performed for them automatically, the author proceeded to 
describe the construction of the Amsler planimeter, and 
considered its principle of operation analysed graphically 
for a simple figure. The “sweeping in of parallelograms 
as performed by the instrument was dwelt upon, and 
deductions drawn therefrom. The roller and its functions 
was treated and the method of obtaining results in different 
units shown, as was also the manner of ascertaining the 
mean height of a diagram by direct reading. The author 
then summarised the principal features of the action of the 
instrument, as, first, the sweeping of up-stroke and down 
Stroke areas, two (or more) in number, by a bar whose 
length does not change during the operation, but which 
lies upon the whole more obliquely to its line of travel 
during the one stroke than during the other, assuming the 
measured figure to possess area and not merely length 
without breadth; and second, the automatic subtraction 
by the roller of these two classes of area one from another 
so as to present an indication of their difference. This 


— 


indication is the area of the figure, no matter how 
irregular, around the boundary of which the tracer bas 
been run. The question of looped indicator diagram areas 
was also considered, and Coffin's averaging instrument was 
described and its action illustrated. In conclusion, the 
author investigated the conditions obtaining when, in using 
the Amsler instrument, the pivot is encircled by the 
outline of the area to be measured. On the 10th inst. a 
party of members of the institution visited the works of 
Messrs. Elliott Bros., at Lewisham, where electrical instru- 
ments, switchboards, standard instruments for continuous 
and alternate current testing, recording instruments, etc., 
are made. All the various machines employed in the 
different processes of manufacture were shown in opera- 
tion, some of them being quite unique in their character. 
The whole arrangement and management of the works 
impressed the visitors by their excellence. 

Christmas Lectures at the Reyal Institution.— 
Prof. H. S. Hele-Shaw’s course of six lectures adapted to a 
juvenile auditory at the Royal Institution this Christmas 
promises to prove of considerable interest. He has chosen 
for his theme the wide subject of locomotion, which not 
only embraces traction on the earth and through the water, 
but aerial navigation as well. The first lecture will be 
given on the Saturday afternoon immediately following 
Christmas, and will deal with the invention of the wheel. 
In this lecture Prof. Hele-Shaw may be expected to dis- 
course on the fundamental principles of locomotion. In 
the second lecture, on Tuesday, the 30th inst., he will 
bring his juvenile audience more into touch with 
everyday matters. The road motor is the subject 
for that afternoon, and the lecturer will describe the 
three classes of motors used’ on the road at the present 
time — i. e., petrol, steam, and electrical. In connection 
with the electric motor, he may be expected to refer to the 
difficulties with storage batteries for automobile purposes, 
and how these difficulties are gradually being overcome ; 
also to the special conditions under which electric motors 
at.present are suitable. The third lecture, on Thursday, 
Jan. 1, will consider the position of the motor in its 
application to railways, the steam-engine being especially 
described and discussed. The adaptation of electricity to 
railways is the subject of the fourth lecture on Saturday, 
Jan. 3. Twenty-five years ago no electric railway existed, 
and Prof. Hele-Shaw will trace the development of the 
electric motor from that date. Having concluded that the 
locomotive carrying its own accumulator is less suitable 
for rails than for roads, he will turn his attention to the 
state of electric traction in this country, and refer in turn 
to the first successful electric railway in this country at 
Portrush ; the electric overhead railway at Liverpool; the 
electric railways of London; the difficulties and advan- 
tages of the transmission of electricity ; the great develop- 
ment of the electric tramway, and the reasons ; high-speed 
travelling on electric railways; Behr’s lightning railway ; 
the lightning railway between Liverpool and Manchester ; 
and special precautions for the prevention of accidents. 
The remaining two lectures, to be delivered on Jan. 6 
and 8 respectively, will deal, the one with the self-pro- 
pelled ship, and the other with the flying machine. 

Glover's Almanac,—Messrs. W. T. Glover and Co 
have this year issued a tear-off sheet calendar on which 
extracts of electrical interest are given. The greater part 
of the printed matter on the slips is extracted from the 
Proceedings of the Institution of Electrical Engineers. 
These extracts are interleaved with illustrations of cable 
work in various parts of the United Kingdom. The 
quotations from the Institution Proceedings are exceed- 
ingly well chosen. For instance, on April 1 the extract 
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reads: In a central station I was connected with it was 
the habit of the men to give an electric shock from а 
magneto machine to visitors, and although it was found 
that different people seemed to feel differently, yet one 
boy could stand more than anyone else. He was, however, 
unfortunately, of weak intellect. Another case of which I 
have heard was at à bazaar, where money was placed in а 
bowl of water charged from a Ruhmkorff coil. One woman 
took the money out every time, and had to be paid to go 
away, as she nearly made them bankrupt. She also was 
of weak intellect. Мо doubt this insensibility was due to 
the brain being affected. Mr. F. B. Aspinall (vol. xxxi., 
р. 750)" On April 3 Mr. C. Н. Wordingham's views on 
procrastination are given thus: The purchasers will pro- 
crastinate for months or years, allowing every trivial matter 
to delay them, but once they determine to go forward their 
lethargy is exchanged for panic and unreasoning haste. 
Here, again, over-production enables the foreigner to secure 
any of the contracts which in this case are often awarded 
to him, regardless of the price, because he can promise 
early delivery. The purchaser never considers that other 
contracts which must be executed first cannot by their 
very nature be carried out in so brief a period, and he 
finds subsequently, to his cost, that the plant, for which 
he has paid more than he would have had to pay to an 
English firm who required a reasonable time for delivery, 
is on his hands deteriorating and costing him heavy sums for 
demurrage.” In cases where the subject is headed it is given 
in English, French, and German. Curiously, at the end of 
each of the foreign words the gender of the same is signi- 
fied. For instance, on March 12 the extract is as follows : 
“ Network, Réseau (m), Leitungsnetz (n). All our expe- 
riences of electrolytic troubles are in cases where the 
leakage current is one of considerable difference of potential 
at the points of leakage; but on the middle wire of a 
three-wire system there can be no differences of potential 
between the most remote parts of а network, unless the 
two sides are out of balance, and even in that case these 
differences must be very small. If the Board of Trade 
will allow earthing of the middle wire, say, at all feeding 
points instead of at the generating station, I do not think 
there will be any trouble at all.—Mr. W. A. Chamen 
(vol. xxv, p. 169).” The almanac is exceedingly interest- 
ing. The only fault that we have to find with it is that 
the leaves tear off rather too readily. In fact, we have 
already spoilt our calendar by looking too far ahead. 


The Municipal Telephone Sale.—The anxiously- 
awaited decision of the Postmaster-General with reference 
to the sale of the municipal telephone system at Tunbridge 
Wells to the National Telephone Company was announced 
in the House of Commons on Thursday last week at ques- 
tion time. In view of the far-reaching importance of this 
decision, and the precedent which it establishes in such 
matters, we append Mr. Chamberlain's words in full. He 
said: After carefully considering the important questions 
of principle affecting the telephone system of the United 
Kingdom involved in the application of the Corporation 
of Tunbridge Wells I decided that I could not give my 
assent to the proposed sale except on certain conditions, 
which are necessary for the maintenance of the policy 
approved by Parliament in the Telegraph Act, 1899. The 
license held by the Corporation imposed on the conduct 
of their telephone undertaking certain important obliga- 
tions whieh do not apply geuerally to the licensed business 
of the National Telephone Company. The most important 
of these obligations is the following: (1) that the charges 
for the exchange service shall be maintained within certain 

specified limits; (2) that no favour or preference shall be 
shown in the charges made to any subscriber, and that no 


subscriber shall as a condition of service, be required to 
grant wayleaves, except for the connection of his own 
premises with an exchange; (3) that the construction of 
all plant shall be subject to the sanction and approval of 
the Postmaster-General; (4) that the subscribers in other 
areas to exchanges of the Postmaster-teneral and of 
his other licenses besides the National Telephone Company 
shall have the right to free intercommunication over the 
trunk-wire system without the imposition of terminal fees 
with the subscribers to the Corporation system, and that 
aubscribers to the Post Office system in the same area shall 
have the right of intercommunication on terms to be settled 
by arbitration if necessary. The National Telephone Com- 
pany lately accepted as а condition of their license in respect 
of the Tunbridge Wells area conditions 1 and 2, and 
thereby secured, under the operation of Section 3 of the 
Telegraph Act, 1899, as a result of the establishment of 
the municipal telephone system, an extension of the period 
of their license for the Tunbridge Wells area from Dec. 31, 
1911, to April 50, 1925, the date of the termination of the 
Corporation's license. Under these circumstances I wrote 
to the company on Nov. 22 that I could not give my assent 
to the proposed sale unless they further accepted as apply- 
ing in future to the whole of their system in the area the 
other obligations now attaching to the Corporation's system, 
in order that all telephone business in the area might in future 
be conducted in accordance with the principles approved Ly 
Parliament, and I made a further very important condition. 
In permitting the extension of the company’s license in 
looal areas where municipal competition might be estab- 
lished, Parliament intended to place the competing systen:s 
on an equality, but it did not contemplate the enjoyment 
of this advantage without competition. I therefore thought 
it necessary to secure for the Postmaster-General the right 
to terminate the company’s extended local license on 
Dec. 31, 1911, tho original date of termination specificd in 
their general license. The Corporation’s license, in order 
to provide for the continuance of the telephone service by 
the Post Office on its termination, gave the Postmaster- 
General the right to purchase such of their plant as might, 
on the expiration of the Corporation's license, be useful for 
Post Office purposes on what are commonly known as 
'tramway terms '—that is, at its fair market value as plant 
in use. I have extended this condition to the whole plant 
of the National Telephone Company existing in the Tun- 
bridge Wells area in 1911. These conditions, coupled 
with the terms as to rates of subscription, etc., contained 
in the agreement between the Corporation and the com- 
pany, secure all the advantages contemplated by Parlia- 
ment in sanetioning municipal competition as affecting 
both existing and future subscribers and the develop. 
ment of the general telephone system ; and I am glad to be 
able to state that I have to day received from the National 
Telephone Company an assurance that, having regard 
to all the cireumstances of the case, and looking at the 
matter not from the point of view of Tunbridge Wells 
alone, but from the broader standpoint as it affects the 
position of the Post Office and the company in the country 
generally, they are prepared to accept these conditions." 
It will be seen from the above that the National Telephone 
Company have had to forego considerable benefits in order 
to secure the consent of the Postmaster-General, and as far 
as the Tunbridge Wells area is concerned the difficulty of 
purchase in 1911 has been definitely solved. The same is 
the case in the London area, but elsewhere in the country 
the National Telephone Company will still hold a very 
strong position at the expiration of their license in view of 
the fact that the then Government will have no power to 
take over their undertaking except by agreement. 
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MAIDENHEAD ELECTRICITY SUPPLY WORKS. 


The number of towns in possession of works for the 
supply of electricity has been augmented very rapidly of 
late. Thelarger towns led the way in the matter of such 
provision ; now it is the turn of the medium sized and 
small townships to follow in their wake. 
trast to the lack of uniformity which marked the schemes 
of yesterday, we now find, so far as small undertakings are 
concerned, differénces only in detail, the low-pressure con- 


tinuous-current three-wire system with accumulators repre- 
senting the standard practice of to-day. The battle of 


systems, then, has not descended to the smaller towns, 
‘something approximating to uniformity of practice in their 
case prevailing instead, which is a state of things born 
of experience and no doubt favourable to the interests 
involved, but at the same time highly monotonous to the 
central-station engineer. It was with this reflection that 


we returned recently from a visit to the latest addition to 
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the list of completed works — the property of the Maiden- 
head Corporation. No radical departure from the generally 
adopted standard has to be recorded in regard to these works, 
but it may be said that their design and equipment are 
alike excellent, lending to them quite а model character, 
and much attention has evidently been devoted to the 
perfecting of the details. Thus the borough of Maidenhead 
comes into possession of an up-to-date concern, as to the 
future success of which there can be little doubt, although 
it is зарарро. to а certain extent by unusually dear 
eoal and the high average cost of service connections, the 
better-class private residences standing far back from the 
roadways. 

Maidenhead has a population of about 13,000. Itis a 
town of the strictly residential order, boasting no particular 
industry, unless brewing be counted one, and the amount of 
this which is done in the district certainly speaks eloquently 
for the local demand. The area of the town is 2,125 acres, 
and its rateable value £72,905. The local supply of 
gas is in the hands of а company, the price charged 
being from 38. 6d. to 3s. 9d. per 1,000 cubic feet. 
The present scheme of electricity supply may be said 
to date from 1898, when the consulting engineers, 


In striking con- 


FIG, 1.—Map of Maidenhead, showing position of Electricity Works and efthe Mains. 


Messrs. Burstal and Monkhouse, 14, Old Queen-street, 
Westminster, S.W., first reported to the Town Council. 
It is a modification of the original scheme which has 
been actually carried out at a cost of approximately 
£25,000. The system adopted as above indicated is that 
known as the three-wire continuous-current, with a pressure 
of 460 volts across the outers and 230 volts at the con- 
sumers’ lamps, either pressure being available, of course, 
for motors. The charges in force are 6d. per unit for 
lighting and 3d. for power, with a rebate of 1 per cent. 
per 1,000 units consumed per quarter. In the interest of 
the long-hour consumer the advisability of adopting the 
maximum demand system for power supply is to be con- 
sidered, we understand. The charge made on account of 
street-lighting averages out at about 2d. per unit supplied. 
In designing the scheme, provision has been made for the 
probable supply to a system of tramways in the district, 
it being the intention of the Town Council, we understand, 
to apply at no distant date for a provisional order under 
the Light Railways Act. 
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As regards the promoting of the present scheme of 
electricity supply in the borough. full credit must be given 
to Councillor James Edward Pearce, who worked with 
unflagging energy during its initial stages. Councillor 
Pearce officiates in the dual capacity of mayor and chair- 
man of the Electric Lighting Committee, but is perhaps 
even better known in connection with his service in South 
E as an officer with the Electrical Engineers Volunteer 

orps. 

Proceeding to details of the undertaking, it must be 
mentioned that the generating station is situated on the 
Braywick-road, close to the Great Western Railway (as 
shown on the accompanying map, Fig. 1). The site pro- 
vides ample room for future extensions, and although its 
distance from the river is to-be regretted for certain 
reasons, this, we understand, was unavoidable, since no 
riverside site was available for the purpose at a reasonable 
price. The station has been built to the designs of Mr. 
P. Johns, the borough engincer, and is of red brick dressed 
with Bath stone. It consists of a boiler-house, engine- 
room, and accumulator-room, besides very ample and con- 
veniently arranged office accommodation, stores, etc. The 
general disposition of the buildin principal dimen- 
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sions will be seen on referring to Figs. 2 and 5. The available. Meanwhile, provision has been made for an 
engine-room is faced with glazed brick up to the height of | auxiliary supply of water from the town service mains in 


the traveller rails, and has a light iron roof provided with | case of need. 


skylights and a louvred lantern for ventilation. The 


In the boiler-house there are at present installed two 


chimney shaft, 125ft. in height, is constructed on a patent | Babcock and Wilcox patent water-tube boilers, set in one 
system with segmental bricks, whereby a great saving in | battery, each having 1,619 square feet of heating surface, 
weight is effected—we believe about 50 per cent. on the | and constructed for а daily working pressure of 160lb. per 


ordinary method. It was erected in five weeks, and gives 
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square inch. The same firm also manufactured the water 
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Fic. 2.—Plan of the Maidenhead Electricity Works. 


an exceptionally good draught. 
station from a siding about a quarter of a mile distant, 
being carted up the inclined roadway (shown in Fig. 2) 
and tipped direct on to the stoking floor. The price of 
the coal—Welsh anthracite—delivered at the works is 
258. 10d. per ton. 

As regards water for boiler feed and condensing purposes, 
this is obtained from a well sunk on the station site. The 
pumps provided for the purpose deliver the water from 


FIG. 3.—Section of the Maidenhead Electricity Works. 


this well into a large service tank placed in a corner of the 
boiler-house at a considerable elevation above the floor 
level, as shown in Fig. 2 From this tank the water is 
drawn for boiler feed, but, being hard, the supply to 
the boilers is first treated by a water softener. The 
capacity of the well has not yet been fully tested, 
hut ite flow is enough for condensing at present. 
In order to conserve the supply of water from this 
source, it is probable that a cooling pond for the con- 
denser water will be constructed, there being ample room 


Coal is conveyed to Ше. 


softener (Oscar Guttmann patent) which is capable of 
dealing with 1,500 gallons of water per hour. This softener 
and combined heater consists of a chemical tank, into which 
the quantity of soda required for the day is put. The tank 
is filled with water, and steam admitted to a flat perforated 
coil at the bottom in order to dissolve the soda. Under- 
neath the chemical tank is the reaction tank, into which 
the impure water runs through a pipe, which reaches to 
the bottom of the reaction tank. The admission of water 


E 


is eontrolled by a valve, which is actuated by means of a 
rod conneeted to a float in the storage tank for soft water. 
A similar valve, which is connected to the same float, 
controls the admission of the goda solution, but between 
this and the chemical tank an ordinary cock is interposed 
in order to control any variation in the strength of the 
chemical solution or in the composition of the water. The 
mixture of water and soda solution in the reaction tank 
is heated to near boiling point, and at the same time 
thoroughly agitated by means of a steam injector. The 
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treated water flows from the reaction tank over a weir into 
a filter tank. This is rectangular, with divisions reaching 
alternately within a few inches from the bottom and top, 
forming compartments which compel the water to take a 
zigzag course. These compartments are filled with wood 
wool as filtering material, and this is so disposed by means 
of perforated plates that it can be compressed to the 
required density for the purpose of complete filtration, and. 
at the same time a free passage is left for the water, with 
space underneath for the accumulation of sludge. The 
water passes from the filter in a perfectly clear state into 
the feed-water storage tank below. The outlet of this 
storage tank is connected to the feed pump, which latter 
exhausts into the tank. The whole arrangement is very 
compact and easily accessible, being placed under cover, as 
shown in Figs. 2 and 3. | 

There аге two steam mains (see Fig. 5) one in the 
engine-room and one in the boiler-house, each connected to 
each boiler and engine separately. "The exhaust is taken 
below the floor round the engine-room, across the condenser 
pit to the atmosphere, through an automatic exhaust valve. 


cleaned out separately. The top boxes are fitted with the 
new type of internal lid over each pipe, which can be easily 
removed and a pipe withdrawn without disturbing any 
other part of the apparatus. The scrapers are of Lowcock’s 
patent spiral type, the scraper gear being operated by 
automatic reversing motion driven by a 14-h.p. electric 
motor. 

In the engine-room (see Fig. 3) there are installed three 
steam dynamos, each consisting of a vertical high-speed 
engine of 95 i.h.p. output at 500 revolutions per minute, 
coupled direct to a multipolar continuous-current dynamo 
of 60 kw. capacity at 460-500 volts terminal pressure. It 
will thus be seen that the total engine output amounts to 
285 i.h.p. and the dynamo capacity to 180 kw. The con- 
tract for the three generating sets was placed with the 
Clayton Engineering and Electrical Construction Company, 
Limited, but owing to the liquidation of that company, the 
receiver (Mr. Broderick) made arrangements with the 
Industrial Engineering Company, Newton, Hyde, Man- 
chester, who had purchased the entire works and plant of 
the Clayton Company at Newton, to complete the contract 


— 
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Fig. 4.—60-kw. Steam Dynamo, made by the Industrial Engineering Company, of Newton. 


Before passing to the vertical pipe the steam is passe 
through an exhaust box in order to extract all grease and 
water. This does away with the unsightly exhaust head 
often fitted for the same purpose, and being in an 
accessible position it can readily be kept clean and 
in order. The condenser is of the jet type, by 
Messrs. J. Н. Carruthers and Co., of Glasgow. 
The feed water can be delivered either direct into the 
boilers from the feed-water storaye tank, or through the 
economiser provided in the main flue. The feed pump is 
by Messrs. G. and J. Weir, of Glasgow, and, in addition to 
this, each boiler is fitted with an injector. 

As will have been gathered from the foregoing, the 
steam and feed pipes are in duplicate throughout, so as to 
minimise risk ot breakdown. It may be mentioned that 
the whole of the pipework, condenser, pumps, etc., have 
been supplied and erected complete by Messrs. Aiton and 
Co., of Willesden Junction. The economiser is by Messrs. 
Arthur Lowcock, Limited, Coleham Foundry, Shrewsbury, 
and consists of 96 heating pipes, in sections of eight wide 
arranged in one group, provision being made for enlarging 
in the future. The bottom branch pipes are provided with 
access lids opposite each box, so that every section may be 


for him, and we are indebted to Mr. F. S. Ransome, 
A.M.I C.E., for the particulars below. The engines are 
of the two-crank compound self-lubricating type, having 
cylinders Sin. and 154in. by 6in., running at a speed of 
500 revolutions per minute. Fig. 4 is prepared from a 
photograph of one of the combined sets. 

The dynamos were designed by Mr. H. V. Bowen, 
AM.LE.E. The machines are of the six-pole type. They 
are shunt and compound wound for lighting and traction 
purposes respectively. When operating as shunt generators 
each gives 60 kw. at any voltage between 460 and 500, and 
as compound generators 500 volts at no load, rising to 550 
at full load. Each machine is provided with а throw-over 
switch mounted upon the voke, so that in one position of 
the switch the generator operates as shunt, and in the 
opposite position as compound. The yoke and pole cores 
are of soft cast iron and steel respectively, and the frame 
is divided across the horizontal diameter. The armature 
stampings are mounted upon a substantial casteron spider 
and thoroughly ventilated. The armature coils are former- 
wound, and well insulated with tape and varnish before 
being laid in the slots on the periphery of the core. The 
slots are lined with insulating troughs made up of micanite 
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and presspahn. The armature coils are assembled on the 
core upon the “straight out” or “cylindrical” system. 
The coupling is embodied with the spider and is cast with 
same, this arrangement relieving the shaft of practically 
all the driving strains. The commutator is of hard-drawn 
copper, and the average voltage between adjacent segments 
does not reach 15 volts. The cap of the end bearing is 
arranged that it can be removed without interfering with 
the brush gear. The current density of the carbon brushes 
does not reach 25 amperes per square inch at normal full load. 
Figs. 5, 6, and 7 are a few curves taken from one of these 
machines. Fig. 5 is the efficiency curve (ineluding the 
friction of the brushes and end bearing) of the machine 
running as a shunt generator and with 480 volts at its 
terminals. The machines when tested. operated with one 
set position of the brushes from no load up to 25 per cent. 
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Fig. 5.—Efficiency Curve of Dynamos as Shunt Machines at 480 volts. 


overload and without any sparking taking place, and also the 
full load was thrown on and off several times with unaltered 
brush position without any flashing over taking place. The 
temperature rise above the surrounding air of the parts 
of the machines, after running six hours at 480 volts 
125 amperes, was only 45deg. F. on the hottest part of the 
armature core—under the pole face—the windings on the 
ends rising only 15deg. F., and the commutator and magnet 
windings each being under 30deg. F. The above figures 
indicate the thoroughness of the ventilation of the machines 
The excitation watts required at full load 
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Тю 6.—Oompounding Curve of the Dynamo as Traction Generator. 


The five-ton crane in the engine-room was supplied by 
the Chatteris Engineering Works Company. It has a 
span of 24ft. 9in., and is worked by hand ropes from the 
floor level. The crane is fitted with a self-sustaining brake 
which gives easy control over full load, the full load being 
lifted on a steel wire rope and yrooved barrel. The lifting 
hook is fitted with ball bearing to ensure ease of turning 
with full load. All bearings are provided with Stauffer 
lubricators. 

The accumulators, placed in the room to the right of the 
engme-room (Fig. 3), are of the Hart type, supplied by the 
Hart Accumulator Company, of Stratford. They are con- 
nected as two batteries, each of 128 cells. The guaranteed 
capacity of the cells is 35 amperes for 10 hours, or 70 
amperes for five hours, with maximum discharge rate of 
100 amperes for emergency. The capacities are to be pro- 
vided without the volts on a cell falling below 1:86. The 
cells are contained in glass boxes. The plates are supported 
inside the boxes by an entirely new method, consisting 


of a teak-wood frame, which surrounds the section and 
prevents any possibility of arene or buckling. For 
special charging two milking dynamos are provided, these 
being placed in the room adjoining the test-room, leads 
from one of the milking dynamos being taken into the 
test-room for meter-testing purposes. An exceptionally 
good equipment of testing instruments is arov idod, includ- 
ing a Crompton potentiometer. 

he switchboard connections are shown in Fig. 8, from 
which the arrangement of the balancers and boosters can 
be seen. These machines are of the type made by Bertram 
Thomas, of Hulme, near Manchester. 
was manufactured and erected by Messrs. Johnson and 
Phillips, of Old Charlton. The arrangement is remarkable 
for the way in which risk of arcing and fire has been 
reduced. Thus all the regulating resistances are placed 
under the gallery, where they are readily accessible for 
inspection from the engine-room floor. The regulat- 
ing switches are mounted on the switch gallery rail. 
Another feature is that the board is arranged to 
deal with a traction load as well as lighting. us in 
each dynamo circuit there is on the positive side a British 
Thomson-Houston automatic maximum-current circuit 
breaker and an ampere-hour meter; on the negative 
side a quick-break combined main dynamo equalising and 
shunt-breaking switch, which ensures that the operations 
of making the shunt circuit, putting the compound winding 
on to the equalising bus bar, and, finally, putting the 
incoming dynamo on to the 'bus bars, are completed in 
their proper order by the movement of one handle. There 
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is also a single-pole switch, a fuse, and an ammeter. The 
battery circuit switches are arranged on either side of the 
zero wire, 80 that the difference of voltage on them is kept 
low. The switches themselves are placed behind the board, 
and connected by bare copper rods to the end cells of 
the two batteries. They are operated by gearing with 
aluminium handwheels in the front of the board. 

The booster change-over switch is mechanically inter- 
locked with the booster generator field-breaking switch, 
thus preventing the booster armature being short-circuited 
when the field is on. The side panels of the board are of 
the well-known plug type, with four horizontal plug bars 
on both positive and negative sides, and each of the gene- 
rators, feeders, ete, have a vertical bus bar on each pole. 
The whole board is made up of enamelled slate and cast or 
wrought iron, etc., no wood or inflammable material being 
used throughout. All the instruments are of Johnson and 
Phillips's well-known make, being of the Weston type, the 
voltmeters having illuminated dials and the ammeters being 
of the edgewise type, some being at the bottom of the 
board and others at the top. There is a cast-iron pediment 
at the top with the usual eight.day clock, and a swing break 
on the negative side with two illuminated dial voltmeters 
placed across the feeders and giving the volts of any of the 
three or more feeders. All the cable work in the engine- 
house has also been carried through by Messrs. Johnson 
and Phillips, the cable being of their own well-known 
make, N. A. class, the cable being run on porcelain 
insulators. 

The system of mains, as indicated above, is a three-wire 


The switchboard | 
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one, and the contract for the supply and laying of the 
cables was placed with Callender's Cable and Construction 
Company, Limited. The cables are of a somewhat novel 
type, being triple concentric, with paper insulation, which 
is sheathed over all with a solid tube of vulcanised bitumen 
in place of the ordinary lead sheaths. The great advantage 
of this vuleanised-bitumen sheath is that it is à non-con- 
ductor, and therefore offers no inducements to stray currents, 
and is therefore not liable to disintegration by electrolytic 
action. These cables are drawn into Sykes's patent jointed 
conduits. The network in the town consists of about four 
miles of distributors, of which two miles is of 10, 05, 10 
square inch sectional area, and the other two miles of 08, 
04, 08 square inch sectional area. The network (Fig 1) 
is fed at a point close to the river by a triple-concentric 
10, 05, 10 feeder, which feeder is about one mile in 
length, and at two other points in the middle of the town 
by simple concentric 10 square inch cables, these two 
latter feeder points being about half а mile each from 
the generating station. The network is divided up 
into two distinct sections, connected through an under- 
ground safety fuse box. There are four are lamp 
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successful, the whole street-lighting of the borough will 
be taken over. 

The are lamp standards were supplied by  Messrs. 
MeDowall, Steven, and Co., of Glasgow, and are of pleas- 
ing appearance. For about 7ft. above ground the pillars 
consist of a moulded base enriched with flutings and foliage 
in bold relief. The shaft is plain, and tapers towards the 
top, where it terminates in an arc lamp bracket of the 
“ swan-neck type, ornamented by scrollwork in east iron 
of а simple but effective design, and arranged to project 
lamp 3ft. from pillar at a height of 20ft. above the ground. 
About half-way up the shaft there is àn ornamental cast- 
iron eap, from which spring two small brackets to take 
ineandescent lamps, and designed to harmonise with the 
arc bracket. 

The demana for light and power has quite como up to 
expectations. The equivalent of about 4,000 lamps of 
8 c.p. has already been applied for by some 80 consumers; 
also one of the local breweries is installing electric motors 
with an aggregate demand of 17 h p, which will provide 
а load for the day. In fact, it is expected the station 
plant will be fully loaded by the end of the winter, and 
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circuits: three of 10 lamps are run in series across 
the outers—i¢, 460 volts—and one of five lamps run 
in series between the middle and an outer. The arc 
lamp cable has a sectional area of 022 single conductor 
insulated with vulcanised bitumen. A three-core pilot wire 
of the ordinary Board of Trade standard size 18 laid to 
each feeder point alongside each feeder. The system is 
very efficiently provided with disconnecting boxes, so that 
any street can be disconnected from the rest of the network 
at almost a moments notice ‘rhe Fishery Estate is treated 
as a separate network, which consists throughout of 08, 
'04, 08 triple-concentric paper-insulated and vulcanised- 
bitumen sheathed cables laid in Sykes's conduit exactly as 
the rest of the town. In a few cases, where extensions are 
impossible, armoured cables have been laid. 

The arc lamps in the public streets are 37 in number, 
there being three series circuits of 10 lamps each, one 
circuit of five lamps, and two odd lamps. These are all of 
the British Schuckert open arc type. The two incan- 
descent lamps on the same poles are to be switched on at 
11 p.m. each night. The positions of these lamps are 
indicated in Fig. 1. Nernst lamps are also to be tried for 
lighting additional streets, and if the experiment is 


extensions of plant are already contemplated. A special 
launch-charging station is being equipped on the riverside, 
and will contain a motor-generator, so that the voltage can 
be varied to suit the different requirements of electric 
‘launches. It is suggested that a supply will be given to 
| опе or two of the launch builders in bulk, which will 
| enable them to use the current for their own purposes and 
| to retail it to others. The supply meters installed up to 
| the present are of the Chamberlain and Hookham type for 
| large consumers, while Bastian meters are employed where 
| the number of lights is small. 
The opening ceremony on Wednesday last was divided 
| into two operations, the first of which took place in the 
central station. After a speech by Mr. J. E. Pearce, the 
mayor, in which the technical details of the undertaking 
were explained to the large company present, Mr. Ernest 
Gardner, M P., formally started one of the engines. After 
the works had been inspected, the company adjourned 
to the town hall, where the lights were switched on by the 
High Steward, Mr. W. Н. Grenfell, М.Р. After this func- 
| tion and the accompanying speeches were concluded those 
| present, were entertained to tea by the Mayor. 
Mr. C. O. Milton, the resident engineer to the Corpora- 
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tion, has had charge of the work during completion, under 
the superintendence of Messrs. Buratel and Monkhouse, 
the consulting engineers. Mr. Milton’s extensive experience 
at Hull as assistant engineer eminently fitted him for the 
position of chief at Maidenhead, and it is worthy of note 
that the committee selected him for this position out of 
130 applicants. 

We have to thank the consulting engineers for the loan 
of the drawings from which our illustrations have been 
prepared, and also Mr. Milton and the various contractors 
for the various details of the scheme which appear above. 
It only remains to wish the Maidenhead electricity works 
& prosperous career under the able chairmanship of 
5 J. E. Pearce, who is sparing no effort to attain 
this end. 


SOME ENGINEERING HINTS ON A TRAMWAY 
SYSTEM. 


BY W. DALTON. 


In the following artiele an endeavour has been made to 
discuss some of the chief points in the design and running 
of a tramways power-house, etc. 

Site of Power-House.— The ideal site for the power-house 
when minimum transmission losses are desired should, if 
possible, be situated in the centre of the area of supply, 
providing that the price of the land is not prohibitive. 

ut whether this site be adopted depends also on the 
availability of water for condensing purposes, and also if 
it be conveniently near a railway ading or river where the 
coal can be cheaply delivered to the bunkers. Another 
thing should also be taken into consideration to avoid legal 
troubles, and that is to isolate the works as far as possible 
from any property the owners of which might object to 
the vibration and noise of the running plant. There is no 
doubt that the ideal site is that close to the banks of a 
river or canal, as this means cheap coal and plenty of free 
water for condensing purposes. Ав a constant circulation of 
water could be obtained, no cooling towers or ponds would 
be required, thereby saving а great amount in capital 
outlay. With regard to the dimensions of the building, 
it should be designed for probable extensions consistent 
with а view to future demands. One of the greatest 
mistakes which engineers of many stations have to put up 
with to-day is conglomerated and unsymmetrical machinery, 
due to the station having been originally put down without 
any consideration having been paid to the probable future 
demands to be made on it. 

Steam Plant: Boilers.—The type of boilers to be used is 
chiefly a matter of opinion, as both fire and water tube 
boilers have:their good points. Water-tube boilers have 
the advantage that in cases of emergency loads they can 
be forced without fear of damage. ТЇ by some unforeseen 
accident they should lose their water and an explosion 
occur, the damage done is small as compared to a fire-tube 
boiler under the same conditions. The floor space occupied 
is small. Water-tube boilers require very careful handling, 
as if they are carelessly stoked fluctuation in steam pres- 
sure occurs, and if the feed water is not closely watched 
the same thing happens, or else, which is far more serious, 
priming takes place. Of course, what are claimed as dis- 
advantages for this type can be got over if the boilers are 
well looked after. In the writers opinion, Lancashire 
boilers are generaly most favourable for central-station 
practice, combined with water-tube boilers for emergency 
loads. The ratio of water-tube type should be about 
25 per cent. to the total boiler capacity installed. Boiler 
fluids should not be used unless the feed water absolutely 
necessitates it. When a boiler is new, a good plan to give 
it a kind of protective skin on its interior is to feed it with 
sea-water for the first week or fortnight; as this cannot 
often be procured, ordinary salt water might be used. On 
no account must oil be allowed to find its way into the 
boilers, or it will deposit on the furnace crowns and form 
a non-conducting covering, and the plates will heat; and, 
as is well known by every engineer, the ultimate result is, 
if this point be neglected, the crown of the boiler will 
probably bulge or collapse. To guard against this, the oil 
filters fitted in the engines should be well looked after. 


Turkish toweling makes a good filter. Instead of filters, 
oil separators are sometimes used, and give satisfactory 
results. | 

Engines.—The type of engine or sizes of units cannot 
very well be discussed, as they vary so much under 
different conditions. Where big units are required, the 
marine type of engine is very satisfactory. The advan- 
tages of Corliss valve gear over the ordinary “О” type 
or piston valve are generally known and recognised, but 
besides the quick cut-off produced, is that with variable 
expansion governing stresses on the moving and recipro- 
cating parts due to rapidly changing inertia is overcome 
to a great extent, the engine runs quieter and more 
smoothly. The governing is also better, and there is less 
clearance. 

Auxiliary Machinerj.—When designing a station, all 
auxiliary machinery should be duplicated. Nine-tenths 
of failure of supply from stations can be traced to break- 
downs of condensing plant, pumps, or engines driving 
mechanical stokers, etc., and having no spare gear to take 
their place. This is an important point, but one which 
is often overlooked. Electrical feed pumps are often 
adopted, but they have one drawback. If the volts drop, 
due to a load coming on just at the time when the boilers 
should be forced, the pumps slow down and the boilers 
get less water. Of course, speeding-up apparatus can be 
fitted, but, generally speaking, direct-acting pumps give 
more satisfaction. | 

Oil.—The quantity of oil used should have careful 
consideration. Engineers often pay little attention to 
this point, but it is a vital one. As long as they do not 
get hot bearings they seem quite satisfied. If they would 
only ecnsider for а moment the power used in raising to 
a safe limit the temperature of an average bearing, and 
keeping it at that temperature, and the amount of coal 
thus wasted, they would treat the matter more seriously. 
For high-speed engines the oil used can be thinner than 
that for low-speed, but it should be of good quality. А 
cheap oil is never economical; on the other hand, it is 
detrimental to the efficient running of the plant, and helps 
to put up station costs. It is far better to have a dearer 
oil and use less of it, and get а better lubricating effect. 
The surfaces in а bearing should never touch. They 
should be kept separate by a film of oil. Good oil only 
will do this. Cheap oil will not. Let this experiment 
be tried. Buy a dear oil and use it carefully. Then try 
а cheap oil. Endeavour to use only enough of this oil 
to keep the bearing in the same condition as when: the 
good oil was used. Compare prices at the end of the 
test, and it will be found that in the long run the cheap 
oil works out more costly than the more expensive kind, 
for the reason that a greater quantity has to be used 
proportional to its inferior quality. Automatic lubrication 
should be used wherever possible, as this gives an even 
and constant supply of oil. Hand oiling tends to flood a 
bearing one moment and the next the bearing has not 
enough oil to sufficiently lubricate it. 

Swttchboard.—The switchboard should be as simple as is 
consistent with it being practical. Complicated con- 
nections often lead to an accident being aggravated, due 
to an attendant losing his head at the time he most 
requires it, and pulling out or throwing in a wrong 
switch. Provision should be made on the board for the 
station lighting being run from the battery, and at night 
the lighting should always be connected this way, so that 
in the event of a machine circuit breaker coming out 
(which if it were a large unit would probably bring out 
all the others, if there were any running), the station 
lighting would still be maintained. This connection to 
the lighting should be taken from the wrong side of the 
circuit breaker, and thence through a smaller one to the 
lighting panel; so that if the battery should be floating on 
the line and a short occur, although the generator and 
battery circuit breakers might open, it would not affect the 
lights. If the town lighting is run from the traction board, 
the same arrangement should be made. Perhaps а better 
method would be to arrange that car-sheds, station, and 
town lighting be done from a high-speed direct-coupled set. 
It is the usual custom to fit maximum circuit breakers to 
the generators only, but where a battery is installed it is 


$76 THE ELECTRICAL ENGINEER, DECEMBER 19, 1902 А 


а good plan to fit minimum circuit breakers also. Suppose 
a machine is being taken out of parallel, it is advisable to 
let the current get as near zero as possible, so that the 
load is not suddenly thrown on the other generator (or 
generators) left running; and in the endeavour to do this 
the attendant engineer might let the load get past zero 
before he could pull the cireuit breakers, which would not 
only tend to motorise the generator, but the battery 
current might reverse the polarity of the machine. Plenty 
of s shonld be provided behind the board. Serious 
accidents and loss of life occur through men having to 
work in а restricted passage behind the board. 

Batteries and  Boosiers.—The only successful method of 
dealing with a rapidly fluctuating traetion load is by means 
of a floating battery on the line direct, or through the 
armature of an automatic booster. For a station capacity 
of, say, 3,000 kw. to 4,000 kw. the battery power installed, 
if it is really going to be of any use, should be about 
20 per cent. of the total engine power. For small stations— 
say 1,000 kw. to 2,000 kw. capacity—the battery power 
should be from 40 to 50 per cent of the total engine 
power. This would enable the steam plant to be shut 
down at times of light load. Many engineers a few years 
ago, appeared very sceptical as to the real advantages of & 
storage battery for traction work. They appeared to argue 
from one point of view only, and that was that the efficiency 
was, under the very best circumstances, only about 75 per 
cent., and that the cells soon deteriorated. 'Thefact that the 
efficiency of the power put into the power taken out is 
only, say, 70 to 75 per cent, is no argument at all. It 
will be seen that the ultimate efficiency indirectly is much 
higher than this when the following is taken into account. 

ith a battery the load on the engines is kept constant, 
thereby saving a great deal of wear and tear, reducing the 
stresses to a minimum, and generally prolonging the life of 
the engine. The volts аге kept almost constant. When а 
heavy load comes on, the battery at once picks up that load, 
leaving the engine running as smoothly as though it were 
running on a test tank. When the load suddenly drops 
off, the battery drops it, the engine does not; and if it 
falle still lower, the engine still runs on with the same 
load, the amperes which went off the line having auto- 
matically been transferred to the battery charge. This 
happy state of affairs is even more apparent when the 
battery is connected through the armature of an automatic 
booster. The usual method adopted is that the main 
current of the station (or a portion of it) goes round the 
series coil of a booster, its exciting power being neutralised 
by a shunt winding. When the station load is normal, the 
two windings exactly neutralise each other, the battery 
doing nothing. If a load comes on, the increase in the 
series field intensifies it, which overpowers the shunt field, 
and the battery immediately discharges. If, on the other 
hand, the | drops, the reverse action takes place and 
the battery is charged. Another type of booster is for 
boosting up the volts for charging the battery, or boosting 
up а line or rail feeder, but is not automatic The series 
coils of the two generators are in series, and part of the 
eurrent can be shunted, if desired, through a resistance. 
The line current excites the machines, as a part of a nega- 
tive current in damp weather might tend to leave the 
rails, and the volts would not be raised in proportion to 
the increase of load. А subsidiary 'bus bar is provided with 
throw-over switches on the station switchboard, and when 
there is any undue drop on the feeder the machine is run 
up and the switches thrown on to the subsidiary bar. A 

ood plan is to make out a set of tables of the drop in the 
eeders at various loads, and keep it by the switchboard 
and boost up accordingly. Another method is to watch 
the recording voltmeters on the Board of Trade panel, and 
see that the limit is not exceeded. If shunt-wound gene- 
rators are used for traction work, an automatic series-wound 
booster should be used. With this arrangement, when the 
external load increasen the battery begins to discharge, due 
to the volts on the generator falling As this discharge 
eurrent excites the booster it gives a few additional volta, 
which increases the battery discharge atill further, all the 
overload current coming from the hattery. 

(аз. As the cables and mains on a tramway system 
form an important branch of the undertaking, too much 


‘be disconnected for testing purposes. 
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attention cannot be given them. It is a mistake to put 
down cables of small section, as it is generally discovered 
later that they are quite inadequate to cope with the work 
put on them, and loss of power is the result. 5 square 
inch section should be the minimum ; even if the system 
originally is on а small scale, this will ultimately be found 
none too large. At the points where the line is fed, the 
feeders should be arranged to go through disconnecting 
boxes before going to the section pillars, so that they can 
By this means a very 
much more satisfactory test can be made, asif they are tested 
connected to the switch panels in the pillars a large leakage 
Surface is provided, which makes the cable come out appa- 
rently low. This arrangement also applies to rail feeders. 
The types of cables in general use are indiarubber, jute, 
non-hygroscopic, guttapercha, and paper. Indiarubber as 
a form of insulation has been superseded by resinous oil 
impregnated paper for the following reasons: (1) very 
much cheaper compared with indiarubber; (2) ite insulating 
properties are as so long as moisture is kept from it ; 
(3) its durability 1s greater in most cases than indiarubber. 
The same reasons apply to non-hygroscopic material. 
Guttapercha is never used, as it becomes very plastic at 
low temperatures, thereby causing decentralisation of the 
conductor. Jute is still used in many cases, and proves a 
very good form of insulating material. It is absolutely im- 
perative that all cables insultated with paper and jute should 
be lead cased. The best form of си а heavy 
cable is hoop iron. The only weak point about this type 
of armouring is that ite tensile strength is small, but for 
heavy conductors this need not be taken into account. 
For small cables a wire sheathing is better, as its tensile 
Strength is very great and no strain is put on the con- 
ductor. With regard to types of cables used for alternating 
or polyphase work, the chief thing in the design of a 
eable which is going to have а low power factor is capacity. 
Now, capacity not being а very tangible subject to study, 
it causes students and even engineers to lose their tempers, 
and after trying to grasp it for a few months they give it up 
altogether as hopeless. It certainly is too long a subject to 
discuss here, but capacity may be summed up as this: taking 
a piece of iron having a certain permeability for absorbing 
magnetic lines of force, then the capacity of an insulating 
medium for absorbing electrostatic lines of force can be 
held as an analogy to permeability. Capacity is propor- 
tional to the area exposed, and theoretically inversely 
proportional to the dielectric resistance. The losses due to 
a high capacity are in some cases greater than the С? R 
losses. Electrification is a later form of capacity effect, 
and when testing cables the number of megohms which 
that cable gives is no criterion whatever of its quality or 
volt-resisting properties; its only advantage being the 
utility of being able to make a simple loop test to localise 
a high-resistance fault without making allowances for the 
шаш of the normal leakage. 

Electrolysis.—Earth-plates on а tramway system invari- 
ably give trouble if used near the supply station as a 
means of bringing back to the generators part of the 
negative current. Insulated return feeders of an ample 
section should be used, as they tend to prevent electrolysis, 
and very little trouble from this source will be found if 
they be adopted, providing the bonding of the rails has 
had good attention. The bonds should be inserted in 
holes which have been freshly drilled without lubricating. 
The sheathing of the cables (both line and return) should 
be metallically connected together at all electro-negative 
pointe and the earth, the earth consisting of bonding to 
the rails or to the conductor of the return feeders. This 
will bring electrolytic action down to а minimum, although 
at times of heavy loads the current may tend to leave 
the rails at points distant from the station (especially in 
wet weather) and return by the sheathing of the cable: 
it will not affect the cable, as it has а metallic path to 
guide it back to the feeder. There is no objection to 
current getting into a system of piping or the sheathing 
of cables; it is where it gets out that the mischief is done. 
If there are feeders belonging to other electric supply 
systems adjacent or running parallel to the rail of the 
tramway, it would be to the interests of the owners to see 
that the sheathing of their cables are bonded to earth also 
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If the tramway company will not allow them to he bonded 
to their rails they should be connected to earth-plates, as 
this will locate the electrolytic action to the earth-plate, 
and relieve the cables from any likelihood of damage. 

Application of Polyphase Currents to Tramway Work.—In 
a previous part of this paper attention was drawn to the 
section of feeders not being less than ‘5 square inch 
section, as the losses in smaller cables, if they are 
of any considerable length, are во great with a 
pressure of only 500 volts. Now, in some cases 
where the routes go from the centre of supply—say 
three to six miles—polyphase working can be combined 
with a continuous system with great saving and advantage. 
At the termini sub-stations could be built (if there are 
car-sheds, which is quite probable, the sub-stations could 
be included in them, and so save the cost of a special 
building) to contain the transforming apparatus. The most 
suitable system to adopt for this would be to generate 
three-phase currents at a pressure of, say, 5,000 to 6,000 
volts, and then transform by means of a rotary trans- 
former back to 500 volts continuous, the two sections of 
the line being separated in the usual way by section pillars 
and switches. For generating the three-phase currents 
a combination machine might be adopted at the power 
station, consisting of an engine with a continuous-current 
generator on one side for feeding the centre part of the 
town and a three-phase machine on the other side, or the 
three-phase sets might be quite separate. 


NOTES ON POLYPHASE MOTORS. 
(Continued from page 841.) 


Turning again to Fig. 15, we see that when we employ 
& fourth wire the ЕМЕ. and current between each line 
. wire and the neutral lead is that due to one of the three 
windings, А, B, or C, and therefore will have as its 
maximum value V or I. Between any two line wires we 
have seen that the tension wil have as its maximum 
value V volts, but it is apparent that in this case also the 
current is that due to only one winding, and that therefore 
the maximum value of the current will never exceed I. 
In the case of the mesh formation the tension is that due 
to one winding only, but the current is the sum of the two 
currents in the two windings. These two currents are not 
in phase, therefore it is not sufficient to add the algebraical 
values, but, proceeding as before, we must add the sines, 
and shall obtain as the resulting value 95 I as the 
maximum value. Hence we see that with the star forma- 
tion the current has as its maximum the value I due to 
one winding only, but that the tension between two wires 


is equal to / 3 V; while with a mesh formation the tension 
between two wires is only that due to one winding, V, but 


that the current is equal to 4/5 І. The star formation, 
therefore, is more economical as regards the weight of the 
transmission leads required. This method of connecting 
up the windings has a further advantage, as, although not 
necessary for motor installations, the fourth lead can be run 
in combined lighting and motor installations ; the tension 


between any line wire and this being only E of the 


tension between any two-line wires, often permits of a 
standard make of lamps being used for the incandescent 
lighting. For instance, if the voltage of a star - con- 
nected installation is 400, the E.M.F. between the fourth 


wire and the line is 400 + E. = 250, for which tension 


stock lamps can be obtained. This fourth wire in this case 
would only be carried to the lighting circuits, the motor 
circuits being run entirely independent of it. 

We have treated the generator as though a three-phase 
dynamo were an adaptation of an ordinary direct current 
machine. This is not the case at all. Any alternator can be 
altered to give а three-phase current, and it is immaterial 
whether the machine be of the revolving-field type, the 
revolving-armature type, or the induction type: they will 
all work equally well if properly designed and built. It 
will also be apparent that the conversion of a monophase 
alternator to a polyphase machine will increase its output, 
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as the second and third coils on the armature to a great 


extent occupy spade that cannot be advantageously utilised 
for the generation of a monophase current. 


Polyphase motors are of two types—viz., synchronous 
motors and induction motors. The former are easy to 
understand, as they are simply polyphase generators run 
as motors. In the generation of an alternating current 
we are compelled to utilise a direct current for the excita- 
tion of the field, and consequently every alternator is 
separately excited from an auxiliary small dynamo called 
the exciter, which may be directly connected to the shaft 
of the alternator or belted to it or driven from a separate 
engine. If, now, an alternating-current generator is put 
down to run as a synchronous motor, it will still require 
to have its fields excited by means of a direct current ; 
this direct current could, of course, be supplied from the 
alternator exciter, and a pair of small direct-current mains 
run from the switchboard to each motor. This method 
would be costly and complicated, so that, in place of 
adopting it, a small direct-current exciter is connected to 
each synchronous motor, and only a three-phase current is 
supplied. The way the motors are started is as follows. 
A eompensator or other device to lower the tension is 
inserted in the circuit and takes the place of the starting 
resistance in the case of a direct-current motor, the current 
passing through the armature coils gives rise to a magnetic 
field, which induces poles in the iron of the mechanical por- 
tion of the field of the motor. These magnetic poles react on 
the armature, which commences to turn round. More current 
is required, and stronger induced poles are so created. 
Gradually the speed of the armature approaches to 
synchronism. In the meantime the armature of the direct- 
eurrent dynamo connected to the motor has begun to 
revolve, and to generate an E.M.F. As the speed of the 
main motor approaches synchronism the voltage generated 
in the exciter will approximate to its normal, and the 
fields of the motor can then be directly connected to the 
exciter. The conditions of working are now those that 
obtain in practice, and the motor will be in true synchronism 
and the load may be thrown on. The great objection 
to the use of this class of motor is the cumbrous method 
of starting which it entails, added to the fact that the 
motors will not start under load. Each machine consist- 
ing of a motor proper with its exciter, there are more parts 
to be kept in order, and often no advantage over the more 
ordinary direct-current system. 

The use of the synchronous motor exists still, because 
in certain cases it has advantages over the more customary 
installed induction motor. It has a constant speed for all 
loads, while, owing to the direct exciting current, its power 
factor may be made equalto unity. The efficiency of the 
synchronous motor is usually rather higher than that of 
the induction motor, while for very slow speeds it is 
cheaper to build, notwithstanding the fact that it consists 
of two machines, in place of the single type of machine 
given by the induction motor. А further advantage is 
that the current may be made to lead in phase, and so 
made to compensate to some extent the lagging current 
due to the induction motors in another part of the circuit. 

As we have seen above, the action of the synchronous 
motor in starting is the same as that of the induetion 
motor, but the conditions are not as favourable, conse- 
quently a synchronous motor is not suitable where frequent 
starting or large starting torques are required. 

It must also be remembered that the speed of the 
eynchronous motor depends upon the number of poles, so 
that when we speak of a motor running in synchronism, 
we do not necessarily mean that it runs at the same speed 
as the generator, but that it runs at the same speed as the 
generator would were it fitted with the same number of 
poles. The speed of the synchronous motor depends upon 
the periodicity and the number of poles, and not upon the 
voltage of the current supplied to it; hence the speed of 
the motor can only be altered by altering the speed of the 
generator, which has the effect of altering the periodicity. 

Notwithstanding that synchronous motors possess certain 
advantages, they are not used to much extent in this 
country, and therefore we can pass from further considera- 
tion of them, and devote more attention to the more 
generally adopted induction motor. 
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We have seen that in the case of the alternating-current 
generator we are dealing with the same principles that we 
have studied with direct-current machines. The E.M.F. is 
generated in the armature by the cutting of the lines of 
foree of the inductors, and, as with direct-current machines, 
either the magnets or the armature may be the revolving 
part; or we may adopt a third method, and obtain a 
revolving magnetic field by means of a stationary field 
and revolving pieces of soft iron in the air-gap between 
the poles and the armature. In the case of the induction 
motor, the revolving field is obtained in a different manner 
altogether. Here we have still the two parts which may 
for the moment be called the field and the armature, either 
or both of which may revolve, but if both are at rest we 
shall stil have a revolving magnetic field. This field 
revolving independently of the motion of any of the 
mechanical, magnetic, or electrical parts of the apparatus 
constitutes the great difference between polyphase and 
direct-current machinery, and it will be necessary to care- 
fully consider the structure of the machines with reference 
to the behaviour of polyphase alternating currents in order 
to obtain а thorough grasp of the principles underlying the 
working of this class of motor. Another difficulty which 
at once presents itself to the student is to discover which 
part is the armature and which is the field magnet. There 
are two distinct windings; one receives current from the 
mains, and this current induces an E. M. F. in the other 
set of windings, which causes a current to flow 
through it. Now, the current through the first 
winding is proportional to the load on the machine, 
and this winding is, therefore, similar to the armature 
winding of the direct-current machine, and it would then 
appear as though this ought to be called the armature. 
Against this argument must be set the fact that, as a rule, 
this part did not revolve in the earlier-built motors, and 
as the usual practice is to call the revolving portion the 
armature and the stationary portion the field, it became 
customary to call this part the field. Again, in dealing 
with horseshoe magnets, for instance, the armature is the 
part whieh joins the two ends and completes the magnetic 
circuit when the magnet is not in use, any magnetisation 
which may exist in it being due to induction. This is the 
case with the central portion of the polyphase motor; it is 
magnetised by induction only, and also completes the mag- 
netic circuit of the other part, and may, therefore, be called 
the armature. In order to avoid the confusion which arose 
owing to the uncertainty as to which part was meant by 
different people by the two terms, it was considered advis- 
able to abandon their use entirely, and to name the internal 
part in which the current was induced the “rotor” and the 
other part the “stator.” This got over the difficulty for a 
time only, for when this class of machinery was first built 
the rotor always revolved and the stator was always 
stationary. But the difficulty was only removed for a 
time, for nowadays some makers build machines in which 
the rotor revolves in one direction and the stator in another, 
and we have the anomaly of having a rotating stator. But 
the difficulty does not end here, for other makers build 
motors with a stationary rotor and a revolving stator, and 
so matters are worse confounded to the student than they 
were when the terms armature and field were employed. 

French writers have overcome the difficulty much more 
effectually. As we have seen, one winding receives a current 
from the external source, and this current induces an 
E.M.F. in the other winding. Now by terming the part 
carrying the winding which receives the external current 
the “inducer,” the function of the part is clearly expressed 
and there is no ambiguity, while the other part bearing the 
winding in which the current is due solely to induction can 
be equally well called the “inducted.” Such a nomen- 
clature avoids all misconception, and at the same time 
the terms are distinct in the one case from “inductor,” 
the correct term for the active portions of the wires on 
the armature of a direct-current or alternating-current 
generator, and in the other case from "induced," the 
adjective used to define the E.M.F. which is generated 
in the winding of the rotor. Аз, however, the terms 
rotor and stator are those which, though very badly 
selected, are generally adopted in this country, they will 
be the terms employed in these notes. 
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A difficulty which generally confronts the student at the 
commencement of his investigation of the induction motor 
is to understand why, as the windings of the stator are 
directly connected across the supply mains, there is not a 
large rush of current through them sufficient to burn out 
the wires, or why the current taken should be proportionate 
to the load on the machine. The difficulty is increased by 
terming this portion of the machine the field magnets, the 
name it originally bore, as the windings are then liable to 
be confused with the series turns of a direct-current motor, 
which would be certainly burnt out were they so directly 
connected across the mains. If, however, it is remembered 
that an induetion motor fulfils the function of a direct. 
current motor and an alternating-current static transformer, 
the difficulty will disappear. : We have seen that when a 
coil carries a current which is subject to rapid fluctuations 
in value or to frequent reversals in direction, а counter 
E.M.F. is generated in the coil which prevents the current 
attaining undue proportions; we have also seen that the 
intensity of this back E.M.F. will be greatly increased if 
the coil is wound round an iron core, which is the condition 
which obtains in the case of the stator winding of a poly- 
phase motor. If an alternating current is sent through 
the primary winding of a transformer when the circuit 
through the secondary is closed, the back induction is so 
great that it prevents more than the smallest current to 
flow ; if, then, the secondary cireuit is closed through a 
high resistance the back induction of this latter neutralises 
the baek induction of the primary to a certain extent, and 
more current is so permitted to flow through the primary 


Fr. 14. 


Ав the resistance in the secondary is decreased, more and 
more current will flow through it, and equally through the 
primary. As we shall see later, the stator winding of the 
induction motor is equivalent in its action to the primary 
of the transformer, and the rotor winding to the secondary. 
Hence it is easy to deduce that if little or no current is 
induced in the rotor winding at light or no load, there will 
be only a small current flowing through the stator wind- 
ings, not more than would travel through the shunt windings 
of а direct-current motor. As the load increases, if the 
current induced in the rotor windings increases, then the 
current flowing through the stator windings will equally 
increase. In other words, we may say that the action of 
induction dams back the flow of current through the stator 
windings at light loads, but that as the load is increased 
the induction of the rotor current removes in proportion to 
its value the retarding effect of the induction due to the 
stator current. 

In order to demonstrate the revolving nature of the 
magnetic field, it is necessary to consider the distribution 
of the induction in the air-gap at various instants when 
the values of the currents flowing through the different 
phases have different values. For the sake of simplicity, 
we will first of all consider the distribution of the magnetic 
flux when the rotor is at rest. Every polyphase motor is 
built with so many poles, the speed of revolution depend- 
ing upon the frequency and the number of poles, and being 
independent of the voltage. But though the motor is 
built with a given number of poles, these are not so self- 
evident as is the case with the direct-current machine. On 
the contrary, the stator is built up of a circular yoke, the 
internal bore of which is grooved into a number of equally- 
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spaced slots, as shown in Fig. 14, which is an illustration 
of one of the stators as built by the Westinghouse Com- 
pany; the number of poles is determined by the way 
in which the wires are placed in the slots, or, otherwise 
expressed, the number of poles depend upon the number 
of slots occupied by each coil and by the total number of 
slots in the stator. 

Let us assume that in a three-phase stator there are 36 
slote and six complete coils, so that the turns of each coil 
is wound in six slots. Then the winding plan of this 
stator will be that shown in Fig. 15, where A, B, and C 
represent the three phases. Let us also assume that the 
maximum current which flows through any coil is repre- 
sented by Ima. We must also at this point in our investiga- 
tion remember that the etising effect of any single 
turn of wire is equal to 4 x I 10, where I is the value 
of the current, in amperes, which flows through the 
coil. If there are n turns in the eoil this equation becomes 


4 1 п I; special stress is laid on this point, for, although 


it is one of our first and most elementary expressions in 
al magnetic work, whether for direct or alternating 
currents, it is of the utmost importance in dealing with 
the distribution of the magnetic flux in the air-gap of a 
polyphase induction motor. 
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It is difficult to clearly represent the various circuits in 
the, stator of an induction motor without the use ef 
different colours, a distinctive one being used for each 
circuit. In Fig. 15, in order to make the circuits as clear 
as possible, the first phase is shown in full lines, the wires 
of the second phase in broken lines, and the wires of the 
third in dotted lines. If we are sup to be standing 
at the front of the motor—: e, at the end at which the 
windings are connected to the mains—it is evident from 
Fig. 15 that the current will be flowing in the windings 
from us in the wires lying in slots Nos. 1, 2, 3, 4, 5, 6, 16, 
17, 18, 19, 20, 21, 22, 23, 24, 34, 35, and 36; and to us in 
the slots Nos. 7, 8, 9, 10, 11, 12, 13, 14, 15, 25, 26, 27, 28, 
29, 50, 31, 32, and 33. The figure, as has been said, is 
simply a plan of the windings, and in the actual stator would 
not lie opened out, but would form a circle, so that slot No. 36 
would join slot No. 1. Considering the figure again in this 
light, we note that there are four belts, as it were, of conduc- 
tors—viz., first a belt of nine slots, numbered from 7 to 15 
inclusive, in which the current is flowing towards us ; then 
a belt of nine slote, numbered from 16 to 24 inclusive, in 
which the current is at the same instant flowing from us; 
the next belt ai nine slots contain wires in which the 
current is flowing wards us again; while the last belt 
contains the slots 33, M, 55, 36, 1 to 6, in which the wires 
are carrying a current firing from us. This is the condi- 
tion of affairs at the insta, M when the current in the first 
phase has its maximum value) but as the current alternates 
the direction of flow in the vaXious wires will alter, and at 
some moments one of the phases will be carrying no 
current at all. 

Assuming, then, that at some 
in the first phase possesses its may-1mum value, I, we know 
that the currents in each of the (her phases will be equal 
to – 1 І, and we can consider tha ck there are four sets of 
coils forming magnetic poles in е stator. These four 
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poles are due to the four belts of conductors before referred 
to; but in order to obtain these poles the wires must not 
be considered in the belts described, since it is necessary 
that each pole-forming coil shall consist of wires half of 
which convey current in one direction and half in the 


other. 
(To be continued. ) 


QUESTIONS AND ANSWERS. 


М thou hast knowledge, let others light their candle at М. 


Under this heading we insert questions and answers 
of a practioal eharacter relating to central-station work, 
tramway. work, or construction work; and for each suiv- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
Jwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking tho relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to uos and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

545. In an ‘‘ Aron” meter is the speed of the swing of the pendulum 
increased or decreased by attraction in the coil below it? Give 
an example showing the result of both the repulsion and 
attraction. —C. G. 8. 

544. A 74-h.p. three-phase induction motor drives by means of a 
belt a large punching machine. This machine has hea 
flywheels and move parts, and is very bad to start, though, 
when once up to speed, it takes very little to drive it. Readings 
were taken from this motor in the usual way—viz., with a watt- 
meter, ammeter, and voltmeter. In starting the motor it was 
found that, еш the ammeter showed a very high reading, 
the wattmeter ing was comperatively low. Ав the motor 
gradually got up speed, however, the ammeter needle fell and the 
wattmeter needle rose, until a point was reached when both fell 
together till the motor reached fullspeed. Explain fully why 
the ammeter and wattmeter needles should move in opposite 
directions. —W. А. К. 

ANSWERS. 

Question No. 537.—Will the brake horse-power of an engine driving 
a Thomson- Houston arc lighter vary in proportion to the output, 
seeing that the current, field, and speed are constant for all out- 
puts? N.B.—The amount of movement of the throttle-valve 
spindle is not perceptible for ап output of 1,500 volts and 
2,500 volts at seven amperes. Steam pressure constant. 

Answer to No. 537 (awarded 7s. 6d.).—There is clearly 
something wrong with the particulars given in the question. 
As is vell known, the output of а dynamo can be altered 
in two ways—by altering, firstly, the current ; secondly, 
the EME. Seeing that the machine is a Thomson- 
Houston arc lighter for arc lamps in series, it will be 
justified to assume the current to be constant : the E.M.F. 
must, therefore, vary with the output ; but is is given in 
the question that the field and speed are constant for all 
outputs. The E. M. F., if this be true, must be constant, 
likewise the output. From these considerations it is 
obvious that an error has been committed, and that the 
error would appear to be, instead of stating the current 
through the field and field shunt was constant, merely the 
field itself has been mentioned ; evidently the shunt has 
been overlooked. The brake horse-power required by 
the dynamo will depend on its output and efficiency. 
The efficiency of а series-wound dynamo mostly depends 
on its C?R losses in the field and armature. In the 

articular case under consideration the armature losses 
rom this cause are constant, and the losses in the field 
from the same cause varies with the output, or, in other 
words, the voltage, seeing the current is constant. This 
may be better understood when it is noted that the resist- 
ance of field shunt is increased to raise the voltage, thus 
causing a larger eurrent to flow through the field windings, 
which are of constant resistance; the eddy currents and 
hysteresis losses will also vary with the output, or, more 
correctly, with the voltage, the speed being constant. 

The Curve A here given shows the efficiency of a 1,000-volt 
series-wound dynamo for various outputs; the Curve B, 
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the brake horse-power required to drive the machine 
for various outputs. This last curve will show how the 
brake horse-power varies with the output in this particular 
machine, and from it, it will be seen that the two do not 


alter constantly at any particular point, but а general idea 


is shown of their relative values. 


Qs 


PER CENT EFFICIENCY Ало BMAP | 


To find how the brake horse-power varies with the 
output of the machine alluded to in the question, it would 
be necessary to draw an efficiency curve similar to that 
shown. With regard to the movement of the throttle 
valve spindle being imperceptible for the output between 
1,500 and 2,000 volts, this may be owing to the load 
between these limits falling in that part of the horse-power 
curve which has very little slope. In the machine the 
curves here given are taken from, it will be seen that from 
an output of 20 kw. to 30 kw. there is only an increase of 
5 h.p., though the actual output increases by 13 b.h.p.; and 
it is quite possible that in certain machines where the 
efficiency curves rises very suddenly, the output may 
increase largely with only a fractional increaso in brake 
horse-power.—A. J. J. G. W. 


Answer to No. 537 (awarded 7s. 6d.).—The brake horse- 
power required falls off slightly with the voltage, though 
not nearly proportionately. This is due to the fact that 
the method of voltage regulation employed in these 
machines causes the efficiency to fall off rapidly at the 
lower voltages. Fig. 1 shows the armature and commu- 


Marrs 


,tator of an ordinary three-coil Thomson-Houston arc 
lighter diagrammatically. The two brakes, P P!, of 
similar sign normally touch the commutator at points 
about 60deg. apart, whilst each of the three commutator 
plates covers about 115deg. When a number of lamps is 
eut out and the voltage has to be reduced in order to 
maintain constant current, the regulating solenoid causes 
the distance between the brushes of similar sign to be 
increased (the back brush being moved back about 
three times as much as the forward brush is moved 
forward), and the distance between brushes of opposite 
sign, like P N, to be reduced. This affects the action 
of the machine in three ways: (1) The coils which are in 
series between brushes of opposite sign have a smaller 
combined E.M.F., since the voltage of one opposes that of 
the other for part of the time. This produces the required 
reduction in terminal E.M.F. (2) As soon as the angle 
between brushes of opposite sign becomes less than 115deg, 
the machine becomes short-circuited momentarily six times 
jn each revolution. This point has no direct bearing on 


the action of the machine. (5) Pairs of coils with different 
induced E.M.F.'s are constantly being put into parallel, and 
consequently large idle currents are set up in the circuit 
formed by two such coils and the two brushes of similar 
gign. 

ja is the large additional losses in armature and brushes 
due to the last effect which lowers the efficiency of the 
machine sufficiently to keep the brake horse-power almost 
constant over a wide range of voltage.—Q. 


Answer to No. 537 (awarded 58.).— The output of a 
dynamos is expressed in watts, the number of watts being 
equal to the volts multiplied by the amperes. By practice 
it has been found that 746 watts are equivalent to one 
actual or brake horse-power. Now, we know that horse- 
power is the capability to do work, and that work is the 
product of force and distance, its dimensions being 
M L? T-?*. Тһе dimensions of an electric current 


are M! LÈ Т’, which are entirely different to the dimen- 
sions of work, and therefore the horse-power required to 
drive a dynamo must depend upon something more than 
the output of the machine in amperes only. Consider the 
matter in another manner. If the horse-power did not 
depend upon the E.M.F. as well as upon the current, it 
would take with the same percentage of efficienoy the 
same horse-power to drive a plating dynamo giving an 
output of 4 volts 1,000 amperes as for a lighting dynamo 
generating 400 volts 1,000 amperes, although one is a 
4-kw. machine and the other a 400-kw. generator. 

The contention of “ А. W.,” however, would seem to be 
that the power is always the same taken by the machine, 
and, therefore, the efficiency falls in proportion to the 
lighter load. The case given, that the speed and the field 
are always the same, dees not necessarily show that the 
E.M.F. generated is constant, and that at light loads part 
of this E.M.F. is wasted internally. The construction of 
a Thomson-Houston constant-current machine is vastly 
different to the usual direct-current dynamos met with in 
practice. In the first place, it is an open-coil machine, and 
consequently the theory of the collection of the current is 
quite different to that of closed-coil armatures. There are 
only three commutator segments and two brushes, but 
there is this difference from the ordinary brush: in the 
Thomson-Houston the brushes are in сорока and each 
pair are so arranged that the angular distance between 
the two constituents of each pair сап be altered. 
The constant current is maintained by altering the 
E.M.F. as the resistance is varied in the outer circuit. 
This is automatically done by altering the angular distance 
between the two brushes. 16 is evident that if there are 
three sections to the commutator there are only three coils, 
and consequently that during the time each coil is in the 
neutral position it is cut out of circuit. At other times 
each coil will be in parallel with one of the other two coils, 
but this will only occur when the coil is comparatively 
idle. If at any time the current exceeds the normal, a 
magnetic device comes into action, whereby the second 
brush of each pair is made to lag further behind. The 
result of this is that the individual coils are each cut out 
of circuit for a longer period, and, therefore, the E.M.F. is 
reduced. The actual field strength may remain the same, 
but the number of lines of force cut by the coil during each 
revolution while supplying current to the outer circuit is 
reduced. It will be noted that the position of the brushes 
is not arranged for sparkless collection of the current, but 
to secure a constant current, consequently, a might be 
anticipated, these machines spark enormously, and special 
devices are adopted to blow out the sparks. “А. W.” will 
find a long account of the thoory and design of this class 
of dynamo in Prof. S. P. Thompsgy’s * Dynamo - Electric 
Machinery.” | 

At one time these machines 


ere almost universally used 
in all cases where arc lighti g was required, and as the 
number of arc lamps requiMed at various times varied, it 
would not have been wise fto put down a machine which 
was efficient at опе loaj| only. Again, “А. W.“ must 
remember that the potter developed by an engine can 
only be found from an indicator diagram, and not from 
simply watching the ottle valve to see if it alters its 
position. The mistake hade appears to be in thinking that 
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the full E.M.F. was naturally induced because the field 
strength and the speed remained the same, and that then 
this excess E.M.F. was deliberately wasted in the machine. 
This is not the case, the, true fact being that by altering 
the position of the rear brush of each pair the time that 
each coil is supplying current to the outer circuit is reduced ; 
hence for all practical purposes it may be said that at light 
loads each coil cuts fewer useful lines of force per revolu- 
tion.—M. 

Answer to No. 537 (awarded 5s.). — The horse-power 
delivered to the pulley of dynamo will not increase in the 
same degree as the output, because the electrical efficiency 
of the dynamo is higher at the greater load. This power 
will, however, vary directly as the output plus losses in 
windings, hysteresis, and friction. The reason so little 
difference is observed in the quantities of steam passing to 
the cylinder is due to the condition of engine and belt. 
It is apparent that at the smaller load an uadue propor- 
tion of the energy developed by the steam in the cylinder 
is wasted owing to the inefficiency of the combination, and 
that taking the efficiency as the ratio between the watts 
at dynamo terminals and the steam delivered to cylinder, 
then the difference of the efficiencies at small and large 
load respectively is exceptionally great. By taking 
approximate figures, simple calculations for the two cases 
will make this clear. 

The diagrammatic sketches represent the conditions. 
Let us suppose each section of armature winding to be 
7 ohms, and that the field magnets are 10 ohms in 
resistance. 


e 
1 
! 
: { 
t 
4 1 
ч .А 0:5 Ones 
огоо Уо275 . 


Fic. 1. 


{= — — — — —-$ 


Resistance of armature = 7 + 4 


= 104 ohms. 
Resistance of magnets = 10 ohms. 
Watts lost in dynamo = 7? х (104 10) 
= 1,004:5. 
Watts utilised in circuit = 7 x 1,500 
= 10,500. 
Total watts generated = 1,004:5 + 10,500 
= 11,504:5. 


< . ‘2600 vdà«7$ . 
Fic. 2. 


Resistance of armature = 14 ohms. 
Resistauce of magnets = 10 ohms. 


Watts lost in dynamo | —7? x (10-- 14) 
| — 1,176. 
Watts utilised in circuit = 7 x 2,500 
= 17,500. 
Total watts generated = 1,176 + 17,500 
= 18,676. 


Let us now allow (and it will be fair average conditions) 
efficiencies, of 45 per cent. when running at 1,500 volte and 
70 per cent. at 2,500 volte. Then 
Steam consumption at 1,500 volts 
Steam consumption at 2,500 volts 

10,500 x 100 


45 70 1 
22 — 
17,500 x 100 75 1:07 
70 

` —M. M. 


[N.B.— The writer of this answer neglects the fact that 


the C? R loss are included in the efficiency calculations.— 
Ер. Е. E.] 


GOVAN ELECTRICITY ACCOUNTS. 


From the accounts of the Govan Corporation electricity 
department for the year ended May 15, 1902, it appears 
that the total expenditure on capital account to that date 
amounted to £38,983. Abstracts of the revenue account, 
general balance sheet, and statement of electricity gene- 
rated, sold, ete., are appended. . 


Dr. REVENUE ÁCCOUNT. s. d. 
Generation of electricity ..................... . 1,740 10 4 
Distribution of electri cit. . 347 11 3 
Attending and repairing public lamps ......................-. 445 9 5 
Rents, rates, and taxes ...................................5... 77 14 7 
Management expenses ............................................. 418 6 8 
Law and parliamentary сһагдев............................—... 1 5 5 
Insurances and other expenses . 113 16 11 

3,132 14 7 

Amount carried to net revenue account ............. used 2,140 18 8 

Balance for bad debts written off .............. ........ ⁊ . 59 6 9 

£5,335 0 0 

Sale of current per meter . . 2,916 35 3 

Ditto for public lighting I i .. 1,892 15 6 

Sale and repairs of ешр» and apparatus ..................... 81 9 3 

unc 24 12 9 

Law expenses during 1900-1 charged in error 417 9 3 

£5,333 0 0 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. unit . p 480,786 
Public lamps ........................ 187,694 

Quantity sold] By contract q . 8,540 409, 397 
Private consumers by meter 213,163 | 

Quantity used on works UU: ,960 

Total quantity accounted fo! . 450,557 

Quantity not accounted foſſ rr L . 50,429 

Total maximum supply demanded (kilowatts) .................. 820 


Number of public lamps (10-ampere arcs), 100. 


FORTHCOMING EVENTS. 


Fripay, Dec. 19. | 

Institution of Mechanical Engineers.—At 8 p.m., ordinary 
meeting. Paper: '' Recent Practice in the Design, Construction, 
and Operation of Raw Oane Sugar Factories in the Hawaiian 
Islands, by Mr. J. N. S. Williains. If time permit, com- 
mittee's report on '' Standardisation of Flanges." 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: ‘‘ Electricity Supply from Double-Current Generators,” 
by Mr. P. R. Wray. 


Electro-Harmonic Society. —Ó At 8 p.m., Holborn Restaurant. 


Smoking concert. 
SATURDAY, Derc. 20. 
Glasgow Soientific Society.— Eleventh anniversary dinner. 
Turspay, Dec. 23. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed: ‘‘The Rupnarayan Bridge, 
Bengal-Nagpur Railway,” by Mr. Stephen Martin-Leake. The 
succeeding paper will be ‘‘ Electric Automobiles,” by Mr. H. F. 
Joel. 


SATURDAY, рес. 27. 


Royal Institution. —At 5 p.m., Christmas lecture. 
Hele-Shaw on Locomotion. 


Prof. H. 8. 
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TAUNTON. 


It is with extreme reluctance that we touch once more— 
and for the last time so far as we are concerned—on this 
imbroglio, but surely the Englishman’s proverbial love of 
fair play must be considered, and both sides permitted to 
state their case. Mr. Thornhill, the electrical engineer to 
the Corporation, was attacked in a manner to be condemned 
by the strongest words in the English language. Не is ` 
young, has а future at stake, and his honour is as dear to 
him as is personally that of any professional man. To 
enter a criminal action against a corporation official for 
applying a system which, if as bad as the opponents’ 
standpoint of view would define it, could have no personal 
interest for him, was, we contend, a most unwarrantable 
method of dealing with the matter. “The Father of the 
Assistant," referred to in our issue of Nov. 28, put his 
case to our readers in our issue of Dec. 12. Не also wrote 
to the Lord Chancellor on the subject of the magistrates’ 
decision, and all through, from the reports in the local 
papers, he seems to have been taking a very active part 
in this matter. The correspondence with the Lord Chan- 
cellor is given as follows in one of the local papers: 


* Mr. А. E. Witham has written to the Lord Chancellor, 
sending portions of the electrical case, and stating that it 
was а miscarriage of justice on the part of the magistrates. 
His Lordship at once communicated with Mr. Thos. Penny, 
who was chairman of the bench, enclosing Mr. Witham’s 
letter, and in reply Mr. Penny sent his Lordship a full 
report of the case, and received the following reply : 


* House of Lords, Dec. 10, 1902. 
*'Sir,—I am desired by the Lord Chancellor to thank 
you for your letter of the 8th inst., with enclosures. I 
now send you by his Lordship's direetions a copy of a letter 
which he has caused to be written to Mr. A. E. Witham.— 
Yours faithfully, (Signed) “R. C. NORMAN. 
* «Thos. Penny, Esq., Parklands, Taunton.’ 


ee House of Lords, S.W., Dec. 10, 1902. 

*'Sir—With regard to your letters of Nov. 29 and 
Dec. 2, I am directed by the Lord Chancellor to inform 
you that he has communicated with those magistrates to 
whom you referred, and has received from them a complete 
report of the proceedings against the Taunton borough 
electrician, together with observations in reply to your 
charges. His Lordship is surprised that you should not 
have placed him in ion of all the circumstances of 
the case. Had he known them he would not have con- 
sidered it necessary to intervene in any way. Ав it is, 
however, the result of the enquiry that he made in con- 
sequence of your statements, which now appear to his 
Lordship to be partial and misleading, has been to satisfy 
him that the charges of prejudice which you have put 
forward are unfounded. 

* < His Lordship has directed a copy of this letter to be 
sent to Mr. Thos. Penny, the presiding magistrate. 

(Signed) %% R. C. NORMAN. 

** A, Е. Witham, Esq., 2, Windsor-terrace, Taunton.” 


The moral of this correspondence is that the gentleman 
in question is addicted to half-truths. In general, the only 
harm in dealing with half-truths is in the being found out, 
and the right course for every man to take after the 
finding out is to avoid at all hazards the dealer in half. 
truths. Mr. Thornhill, in explaining the system pursued 
to his Council, says, among other things (vide Somerset 
County Express, Dec. 13, 1902) : 

The practice that I have authorised to be adopted with 
reference to the testing and adjusting of meters since | 
have been electrical engineer has been that, if my attention 
were called to the meter on any premises registering an appre- 
ciable difference from that in the corresponding previous 
year or years, to cause the meter to be tested, and inform 
the person who was to test the meter about the number of 
units which the meter registered slow as compared with 
the corresponding period. My intention in giving this figure 
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was, unless there were very exceptional circumstance, the 
meter should not be put on more than the amount oon- 
sumed during the corresponding period, but, on the other 
hand, if, upon testing, the meter would not justify such an 
amount being put on, the person instrueted to do the test- 
ing and adjusting should aet accordingly and not put on 
the full or (if the meter was all right) any increase. He 
should make enquiries which might account satisfactorily 
for the difference in the consumption. This practice was 
in vogue when I entered the service of the electric light 
company, and continued until I was appointed as your chief 
engineer in 1899. Iam not aware whether the practice 
was strietly right or not (I think now it would have been 
more satisfactory if the consumer's attention had been called 
to any alteration), but during the time that I acted under 
Mr Cousens in testing and adjusting the meters I never 
altered the reading of any meter unless I was satisfied that 
such alteration was fair as between the Corporation and 
the consumer, and in making the alteration I had in mind 
the amount consumed in the corresponding period and 
what the test would justify my doing. In altering the 
meter I was careful that it should be altered so that the 
consumer would not have to pay for more onergy than had 
(as far as I could fairly judge) been consumed. No meter 
was ever altered by me with the idea of prejudicing any con- 
sumer. Witham left the employ of the Town Council 
early in August, and about the end of the month I had an 
interview with his father. This interview was at the request 
of Mr. Witham, sen. (in whose waste-paper basket some of the 
slips given by me to his воп were found). At this interview 
Mr. Witham appeared to be annoyed at his son having to 
leave the works and being out of occupation for the time 
being. On the morning following the interview, I received 
a letter from Mr. Witham, sen., of which this is a copy: 
‘2, Windsor-terrace, Taunton, Aug. 50, 1902.—Dear Mr. 
Thornhill,—Laet evening you and I had a very serious 
conversation. Of course, you will require some little 
time for due consideration, and therefore I named 
Wednesday, 3rd prox., for your decision. Several gentle- 
men (large consumers of electric light) will meet me on 
Thursday next, and your reply or non-reply to this will 
guide their action. I do not write this as a threat, 
but (without prejudice) I hope you will accept what I 
intimate, as I mean it—viz., it is not my wish to injure 
you, but that which I want, and which I demand, is 
justice.—I am, dear Mr. Thornhill, yours very faithfully 
(signed), A. E. WirHAM. I treated the letter with con- 
tempt, and immediately communicated with the chairman 
of the committee. I should like to say, further, that no 
suggestions have been made by the chairman or any other 
member of the committee to me as to altering any meter, 
or as to the method to be adopted in adjusting meters. 
I can only add that if the Council or the Electric Light 
Committee desire, or I am given an opportunity in a court 
of law, any further explanation as to my conduct in the 
matter I shall be happy to furnish or give it.” 


The substance of the conversation between Mr. Thornhill 
and Mr. Witham, sen., was given by Mr. Thornhill to 
his Council on Dec. 9 as “to the effect that if he (Mr. 
Thornhill) did not take Witham’s son back, or get him a 
similar job, he (Mr. Witham) would make it hot for him 
(Mr. Thornhill)” We neither know Taunton, Mr. Thorn- 
hill, or Мг. Witham. Our position is that a professional 
man has been attacked in, according to our opinion, an 
unjustifiable manner, and it is necessary at once for his 
professional colleagues and the papers representing the pro- 
fession to unmistakably resent such attacks. There is no 
system infallible, and any busybody can find matters 
requiring consideration and perhaps alteration. Attention 
called to defects, but called in a proper manner, would 
receive attention. The members of councils, instead of 
seeking notoriety or the clap-trap applause of the gallery 
by siding with the busybodies and querulous complainers, 
should inform themselves from authoritative sources before 
making speeches and quoting figures gleaned from the 
hearsay evidence of outsiders. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


MOTOR. 


SIR,—I suggested 40 cells as being the most practicable, 
and therefore running the motor at a potential of 80 volte. 
For à motor it is questionable whether regulating cells are 
necessary, as battery should not fall in voltage below 
1°9 х 40 = 76. 

If 60 cells are used and charged in two lote, there will 


2-19 x 30) = 41 volts 


have to be an average of 110 — ( 


taken up by resistance. To charge in two lots will entail 
considerable loss of energy, waste of time, and compli- 
eated connections. When cells are charged two rows in 
praed the result is generally very unsatisfactory, it 
eing difficult to keep the current in each row normal. 

A description of the cell mentioned by “ M. Gregory’ 
would be interesting. He says: “each containing one 
square foot of positive plate surface . . . ^"; and, 
further, “the current will be 48 amperes." 
Now, to discharge an ordinary accumulator cell at a 
greater rate than about eight amperes per square foot of 
positive plate —i. e., four amperes per square foot of positive 
plate surface—will result in a short life of the battery. 
The meaning attached to “total current = 55 x 8 = 440 
amperes ” is rather involved. 

General practice points to a charging and discharging 
rate of about eight amperes per square foot of positive 
plate and a capacity of from 90 to 100 ampere-hours per 
square foot of positive plate. 7 x 6 is evidently a ea 
for 746.—Yours, etc., M. M. 


TUNBRIDGE WELLS TELEPHONES. 


SiR,—I enclose correspondence which has taken place 
between myself and the town clerk, which explains itself. 
The refusal of the Telephone Committee to give me access ` 
to the construction aecount, which is supposed to havo 
been expended in accordance with my estimates, but which 
there is very good reason to believe has not been so spent, 
is very significant, and calls for a good deal of explanation.— 
Yours, etc., А. К. BENNETT. 

Glasgow, Dec. 15, 1902. 

| * 65, Renfield-street, Glasgow, 
“Dec. 2, 1902. 

“Чү, C. Cripps, Esq., Town Clerk, Tunbridge Wells. 

« Telephones. | 

„Dear Sir, —I should be glad if you would name an 
early day on which, in company with the borough 
accountant, I ean go through the capital account of the 
telephone department, with all its accompanying vouchers 
since its commencement. 

‘When the department was organised, it was arranged 
that I should be furnished with a weekly statement of 
work done and wages spent, and a monthly statement of 
the financial position of the undertaking, including par- 
ticulars of the position of the capital account. It was also 
arranged that all payments for work done and material 
supplied should be certified by me. 

“ These arrangements were departed from at an early 
date, and since February last I have not been furnished 
with any of these statements, notwithstanding that I have 
frequently applied for them and complained of their absence. 
For a long time I have not been asked to certify for any 
payments, and large sums have been paid away without 
my 10 У or approval for work for which it is now 
sought to hold me responsible. 

“ Orders for work and material have been given Without 
reference to me. Much work has been carried on which 
was never included in my estimate, and which was totally 
unnecessary. I have been kept in ignorance of the financial 
position, and all control of the work bas been taken out of 
my hands. 

“Т am indirectly informed that the capital account has 
been debited with charges having no bearing on construc- 
tion, and that the amount alleged to have been spent in 
construction has not been so spent. It is for the purpose 
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of ascertaining the real facts of the case that I now apply 
for access to the books and vouchers. I also desire to be 
furnished with proper information as to the cost of the 
various construction jobs. It is not a fact that the prices 
c.timated were insufficient; they were in all cases calculated 
to afford a liberal margin, and the causes of the loan proving 
inadequate must be sought in the original policy of expan- 
sion adopted by the Tolephone Committee. I do not 
blame the progressive members of the committee, as their 
plan was unquestionably the correct one, and they could 
not foresee that the enterprise would be cut short 
before the results of their foresight could become 
apparent. The policy of the Telephone Committee has 
been exactly paralleled by the policy of the Post Office 
in connection with thoir London telephone exchange and 
by the Glasgow Corporation. In both cases large sums 
have been spent in anticipation of future requirements. If 
the Post Office telephone undertaking in London were 
* burdened with interest and sinking fund in the same way 
as the Tunbridge Wells enterprise has been burdened, its 
first year of working would show an enormous loss ; and 
if there is any logic in the determination of the Tunbridge 
Wells Town Council to sell its undertaking to its enemy 
at a break-up price, a public agitation ought to be 
immediately started to compel the Post Office to 
sell its London undertaking to the National Tele- 
prone Company also. The Postmaster-General would 

ve no diffieulty in defending himself against any such 
ridiculous propos yet the circumstances are exactly 
analogous to those at Tunbridge Wells, except that the 
Post Office system is now actually being worked at a loss, 
while the Tunbridge Wells system is not and never has 
been. The substitution of small underground cables for 
the overhead lines which were originally estimated for— 
for which change of plan I wasin no way responsible— 
and the wayleave difficulties which led to much of the 
work being reconstructed several times over, also caused 
greatly increased expenditure. In none of these matters 
had Ia controlling voice. No engineer can build two miles 
of railway for the cost of one, and no contractor can lay 
double the quantity of cable contracted for without doubling 
his charges, and the attempt to saddle the responsibility 
upon myself is unjust and despicable. 

“I would also remind you that I have complained 
many times of the extravagant scale of working expenses. 
The undertaking, in spite of my frequent protests, has 
been managed with а reckless disregard to financial 
results, and the circumstances not only до not prove that 
my estimates were inadequate, but quite the contrary. I 
have several times pointed out that six or seven officials 
were employed to perform work which in another muni- 
cipal telephone department, having a greater number of 
subscribers and more responsibility, has long been satis- 
factorily performed by three. 

"I trust that you will arrange for me to go through 
the books at the earliest, possible moment, and am, yours 
faithfully, (Signed) “ A. К. BENNETT." 


“ Town Clerk's Office, Tunbridge Wells, 
* Dec. 5, 1802. 
“Tunbridge Wells Telephone .1ccoun. 

“Dear Sir,—I beg to acknowledge the receipt of your 
letter of the 2nd inst., which I will lay before the Tele- 
phone Committee at their next meeting.— Yours truly, 

(Signed “W. C. Cnirrs, Town Clerk. 

* А. К. Bennett, Esq., 65, Renfield-street, Glasgow." 


“ 65, Renfield-street, Glasgow, 
* Dec. 6, 1902. 
“W. C. Cripps, Esq., Town Clerk, Tunbridge Wells. 
“ Telephones. 

“Dear Sir,——I am in receipt of your letter of Dec. 3, 
informing me that my letter of the 2nd inst. would be 
laid before the Telephone Committee. I beg to express 
my regret that my letter is not to be laid before the Town 
Council itself. Recent events have conclusively shown that 
there is no effective Telephone Committee in existence. 
Otherwise the Corporation undertaking, which that com- 
mittee was supposed to have under its control, would not 
have been privately sold without any reference to it. I 


am afraid that if my letter is laid before the committee 
nothing more will be heard of it, and I accordingly 
reserve my right to publish this correspondence.— Yours, 
faithfully, (Signed) “А. К. BENNETT.” 


“Town Hall, Tunbridge Wells, 
“Dec. 11, 1902. 

“ Dear Sir, —By the instructions of the Telephone Com- 
mittee I send you at the foot hereof copy of a resolution 
which was passed by them at their meeting to-day : 

“< Letters from Mr. Bennett of Dec. 2 and 6 were laid 
before the committee Resolved unanimously : “ That, 
having regard to the terms in which such letters and Mr. 
Bennett's communications to the public Press have been 
couched, the letters be simply acknowledged, and that the 
town clerk be instructed to send Mr. Bennett a copy of 
this minute." '—Yours faithfully, 

| (Signed) “W, C. Cripps, Town Clerk. 
“А. Е Bennett, Esq., 65, Renfield-street, Glasgow.” 


. ... ... 


REVIEWS. 


Encyclopedia Britannica. Vol. XXX. Published by Adam and 
Charles Black, Edinburgh and London; and the Times, Printing 
House square, London. 

This volume of the “ Encyclopedia” (K—MOR) opens 
with a prefatory essay on the “ Modern Conditions of 
Literary Production” by Augustin Birrell, K.C. This 
essay clearly shows the modern tendency in literary work. 
Electrical engineers will find in this volume a compara- 
tively large number of subjects treated which are auxiliary 
to their profession. Amongst these is the article on 
“Light,” by G. C. Knott, D. Sc.; that on “Liquid 
Gases,” by James Dewar, F.R.S. ; on “ Lubrication,” by 
Osborne Reynolds, etc. Also, it contains some complete 
treatises on “ Magnetism ” and on “ Terrestrial Magnetism.” 
The two authors responsible for these respectively are 
Dr. Shelford Bidwell, F.R.S., and Dr. Charles Chree, who 
is now continuing his investigations on the latter subject 
at the National Physical’ Laboratory. The information 
given on “ Liquid Gases " is bound to be to a certain extent 
old, but the article is of great interest to any engineer 
who has not kept himself well up to date with the important 
investigations carried on in this direction at the Royal 
Institution. The average man will perhaps at once turn 
to the last paragraph, which deals with the industrial 
application of the liquefaction of gases. In this respect 
Prof. Dewar acknowledges that little can as yet be 
reported. Не finally disproves the vain hopes of certain 
inventors that the liquefaction of air was equivalent to 
the discovery of perpetual motion. There is a chance, in 
his opinion, that where economy is of little account, liquid 
air might be utilised as motive power. Thus, for driving 
submarine boats, and at the same time for providing a 
supply of oxygen to the crew, it has „ It might, 
of course, be used for this latter purpose in the submarines 
now being experimented with, in which electric accumu- 
lators provide the power required for submarine journeys. 
Liquid-air machines have been used to a limited extent 
for obtaining oxygen from the atmosphere The fact that 
nitrogen boils away more quickly than the oxygen resulta 
in the remaining liquid becoming more and more rich in 
oxygen. Up to the present the commercial use of liquid 
air for obtaining oxygen for metallurgical and other opera- 
tions is only prevented by the cost. The author refers to 
the explosive for mining purposes which can. be made 
by mixing powdered charcoal and liquid oxygen. The 
advantage of this explosive is that if the fuse fails, the 
cartridge becomes inoperative after a short time, owing 
to the evaporation of the oxygen. The article on 
“ Lubrication " is a résumé of the theory of the subject 
as developed since the historic researches of Mr. 
Beauchamp Tower in 1883. The article shows the 
mistaken ideas which were accepted as gospel before that 
date, and the more exact theories that the observations 
of this gentleman and other experimenters have warranted 
of recent years. As is frequently the case, epoch-making 
discoveries were made by two authorities at practically the 
same time. Engineers used to forced lubrication will be 
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surprised to find that the essence of their practice can 
be expressed in differential equations, some of which are 
by no means easy of solution. Of the two artieles on 
“ Magnetism " and “ Terrestrial Magnetism” respectively, 
the first is of the utmost importance to the dynamo designer 
and commercial man, while the second is on a matter with 
which the pure scientist is most concerned. In fact, the 
magnetic observatories have much to complain of in the 
way they have been treated by the electrical engineer 
installing electric trams with earthed return circuits. A list 
is given 1n this latter article of four different observatories 
which have been completely upset in this way, and others, as 
one can well understand, are in darger of a similar fate. To 
tramway engineers, who look upon terrestrial magnetism 
with disdain, the article in the Encyclopedia ” will be 
instructive, as showing what a vast amount of organised 
research has been carried out in this subject. The ‘simul- 
taneous observations in stations a great distance apart on 
the periodic variations in the earth’s field, afford consider- 
able proof as to the way in which the field fluctuates. It 
seems from such results that the most characteristic move- 
ments in either the horizontal or vertical component occurs 
‘simultaneously over very large areas, such as the whole of 
Europe. With stations so far apart as Kew and St. Peters- 
burg considerable differences in detail are observed, and 
between stations in Melbourne and London the differences 
in curves are even more pronounced. Ап interestin 
résumé is given of the research work by Profs. Riicker an 
Thorpe on the “Terrestrial Magnetic Field in the British 
Isles.” These gentlemen are inclined to believe that sub- 
terranean mountains can be located from the behaviour of 
the magnetic needle. Another experimenter in Germany 
has found that a magnetic ridge line runs approximately 
parallel to a line of no deflection of the plumb-line, which 
is confirmatory of the above. Interesting results are given 
of a small area, 5 miles long by 1} miles wide, near Port 
Walcott, off the North-West Australian coast, where 
extremely wide variations in the magnetic elements 
were found by Captain Creak. The declination actually 
varied from 26deg. west to 5deg. east, and the inclina- 
tion. from 50deg. to nearly 80deg. within this small 
area. The various theories to account for the annual 
and daily variations are fully discussed, and are worthy 
of careful study. The article on “Magnetism” is quite 
as full as the one above referred to, and has been 
по by the author well up to date. А good part of 
this deals with abstract questions of theory, but there is 
а great amount which is essential to complete the know- 
ledge of any electrical engineer having to do with original 
design. The present volume contains, as is usual, a vast 
amount of general information of indirect use to the engi- 
neer, but amongst this cannot be classed the article on 
" Metallography." This is of supreme importance nowa- 
days, as was clearly shown by an interesting paper read 
this year before the Iron and Steel Institute. 


es 


THE INSTITUTION DINNER. 


On Wednesday last, at the Hotel Cecil, the fourteenth 
annual dinner of the Institution of Electrical Engineers 
took place, with Mr. James Swinburne, the president, in 
the chair. Due either to the magical number, 14, or more 
probably to the influence of the President, the dinner was 
the most enjoyable one that has taken place for years. 
The radical improvement was due to the reduction of the 
toast list to about one-half its ordinary length, and by 
confining the able speakers to which the remaining toasts 
were entrusted to five minutes each. The dinner was 
also remarkable for the large number of eminent gentle- 
men connected with the law who were present as guests 
of the Institution These included Lord Justice Cozens- 
Hardy, Mr. Justice Bingham, and a number of King's 
counsel who have distinguished themselves in electrical 
cases. The local section3 of the Institution were well 
represented by their chairmen. 

The evidence of the PRESIDENT's originality was first 
given by an ejaculatory grace, and he further distinguished 
bimself by proposing the health of the King in a novel 


way. Having remarked that kingship was of savage origin, 
Mr. Swinburne explained how vastly we had improved our 
kings century by century. This toast and the other loyal 
toast of the Queen and other members of the Royal family 
were then duly honoured. | ; 

Mr. J. BALFOUR BROWNE, K.C., proposed The Institu- 
tion of Electrical Engineers" in a humorous speech, in' 
which he explained the useful connection between members 
of the Bar and the electrical profession. Electrical engi- 
neers were compared to bees collecting honey to be con- 
sumed by others. He had pleasure in coupling with the 
toast the name of the President, for whose abilities he had 
such respect that he believed that Mr. Swinburne, if he 
had not been such a distinguished electrical engineer, would 
have been a successful lawyer. 

Ma. JAMES SWINBURNE, in reply, referred to the out- 
break of engineers in Egypt thousands of years ago, at 
which time large irrigation works were successfully carried 
out. He attributed the want of permanence of the 
Egyptian civilisation to the fact that although engineers 
were then at the head of affairs, they were also half priests, 
which prevented progress. Since those times little had 
been really done in engineering until about two centuries 
ago, when printing and other inventions .in manufacturing 
were first introduced. The civilisation resulting from this 
latter outbreak of engineers was more permanent, because 
of the complete intercommunication which it had estab- 
lished between the various parts of the world. Mr. 
Swinburne went on to lament that engineers were not now 
in control of the Government, and to criticise the present 
system of government by majority. He said that even a 
limited liability company, which was the worst-managed 
class of undertaking, would not put up with the system 
of popular control adopted as the Government of the 
country. 

Mr. RoBERT HAMMOND, the treasurer of the Institution, 
then proposed “ The Law,” and spoke in high terms of the 
purity of our legal system. 

The Right Hon. Lord Justice Cozens Harpy thanked 
the previous speaker for his kind remarks, and said while 
the judges were quite independent of the Executive and 
of the Government, they valued extremely highly the 
appreciative sympathy of their fellow-countrymen. An 
invention which he thought would find the approval of 
the Courts would be one which was capable of reducing 
the length of patent law cases, and also of curtailin 
counsel’s speeches. He could promise those who actempeed 
to establish such a patent that the Courts would not object 
to its validity, either on the grounds of previous knowledge 
or of want of utility. | 

Mr. J. M. AsrBURY, K.C., also replied. 

The last toast, Our Guests, was proposed by Mr. 
RoBERT KAYE GRAY, and responded to by Mr. W. H. Maw, 
the president of the Institution of Mechanical Engineers, 
and by Mr. W. R. BovusriELp, K.C., М.Р. 

The PRESIDENT then announced that the meeting was 
* adjourned for a year into the other room." The other room 
was the Victoria Hall, where Mr. Harry Ivimey gave some 
humorous sketches. The early adjournment, at about 
10.15, enabled the members to meet more freely than is 
possible if the proceedings are lengthened out over the 
dinner table. This innovation was much appreciated by 
all present, and we should think it is likely to be repeated 
another year. 


INSTITUTION OF ELECTRICAL ENGINEERS, 


At the ordinary general meeting of the Institution on 
Dec. 11 the following candidates were balloted for : 


Member.—A. б. Way, Westminster Engineering Company, Limited, 
Willesden, N.W. 

Associate Member.—G. F. A. Norman, G.E. Power Company, 
Germiston, South Africa. 

Associutes.—H. Bourne, 60, Olifton-road, Rugby; F. Bruce, 2, 
York-buildings, Hastings; Е. J. Humphrey, 4 Creffield-road, 
Colchester; К. Е. Morris, 5, Foregate-street, Worcester; Е. О. J. 
Roose, Corporation Electricity Works, Bournemouth ; J. C. Serjeant, 
Chemins de Fer de l'Etat, Alexandria, Egypt. 

Student, —M, G, Tweedie, Erleigh, Herschel Park, Slough, 


886 THE ELECTRICAL ENGINEER, DECEMBER 19, 1902. 


TRADE NOTICES AND NOVELTIES. 


—— 


Electrical Switehgear. 


We illustrate herewith a few of the specialities manufactured 
by Messrs. Brook, Hirst, and Co., Northgate Electrical Works, 
Victoria-road, Chester, a firm devoting their attention until 
quite recently almost exclusively to private installation work 
and the wholesale supply of special switchgears to manu- 
facturers of dynamos and motors, hut now doing good work 


also in а wider field, including the supply of central-station 
switchgears—s departure in regard to which we wish them 
every sucoess. 

Referring to the accompanying illustrations, Fig. 1 shows 
the lighting and traction switchboard which they have recently 
supplied for the new municipal electricity supply station, 
Gravesend, under construction at their Chester works. This 
illustration incidentally serves to show the business-like equip- 
ment of the erecting shop at the Northgate Electrical Worke. 


Fie. 2—Switchboard for Controlling Small Installation. 


The next illustration (Fig. 2) shows the firm’s standard type 
of switchboard for controlling a small installation with coim- 
333 dynamo and a battery of accumulators. It may 

mentioned that the switches on this board are so arranged 
that the dynamo can only be connected to the battery as 
& shunt machine, and to the lights as а compound-wound 
machine. 

Fig. 3 illustrates a two-way quick-break knife switch of the 
firm's K type, with carbon breaks, This switch is claimed to 


FIG 1.—Gravesend Switchboard in Erecting Shop, Northgate Electrieal Works 


be very suitable as a main dynamo switch in a combined light- 
Ing and traction station, belng used to connect the machines to 
either the lighting or traction 'bus bars. The switch has a clean 
lightning break both ways, and is held in a vertical off 
position by a spring and plunger, the latter protruding through 
the bearing casting into a socket in the handle lever. 

The firm's C type iron-clad motor-startiog rheostat, with no 
voltage and ‘‘ overload release, is shown in Fig. 4. One of 
the principal features of this rheostat is that the contact lever 
can be relea*ed at any period of its travel over the stops, should 
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an overload occur or the current be cut off from the motor. 
The magnet arm is fitted with a worm-wheel segment engaging 
with а worm on the spindle of the operating haud-wheel ; 
the switch can only therefore be used to slowly start the 
motor. The method of operating the switch is as follows: the 
contact lever being in the no circuit position, the hand-wheel 
is turned in the direction which will make the magnet arm 
travel towards it. As soon as the lever and magnet arm touch 
the shunt circuit of the motor is made, and the keeper 
on the lever engages with the magnet. The hand-wheel 
is then rotated in the opposi'e direction, the magnet draw- 


Fic. 3. -Two-Way Quick-Break Knife Switch, 
ing the contact lever over the stops, and the re.istance is 
gradually cut out. The overload arrangement consists of an 
electromagnetic coil in series with the main current to the 
motor. Should an overload occur the force of the current in 
this coil raises an iron core against two contacts connected to 
the ends of the coil of the lever-retiining magnet, and the ooil 
being short-circuited the magnet is de-energised, and the lever 
flies back to the open circuit position, inserting the resistance 


| as it does so. The method of short-circuiting the terminals of 
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the retaining magnetic coil is very positive, as the overload 
current in the serles coil causes the core to press tightly against 
the contacts. A soratching contact is made between the core 
and the latter, a good clean surface, which is very essential, 
being the result. To release the switch by hand, a planger 
extending from the bottom of the overload arrangement is 
tripped, the core being raised against the contacts, with the 
same result as when an overload occurs. It is claimed that this 
type of starter fulfils all the requirements for a switch to start 
a motor, which cannot by any possibility allow the operator to 
accidentally damage the motor when starting. 
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Fig. 4, —Ironclad Motor-Starting Rheostat. 


Our last illustration (Fig. 5) shows M :ssrs. Brook, Hirst, and 
Co.’s laminated edge-type circuit breaker, which is intended for 
the protection of circuits subject to repeated and violent over- 
loads, the parts being made especially heavy to stand constant 
use. The design of this switch appears to be excellent both 
mechanically and electrically. 
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Ете. 5. —Laminated Edge Type Circuit Breaker. 

In the foregolng we have dealt with а few only of the 
specialities described in an exceedingly well compiled and 
illustrated little catalogue recently issued by the above-named 
firm, and in which will be found further information relating to 
the apparatus herewith illustrated, besides numerous other well- 
designed articles for which the company find a rapidly increas- 
ing demand. At present the firm have in hand two traction 
awitchboards for the Chester Corporation and one for the 
Wrexham tramways respectively. 


NEW COMMITTEES. 


BECKENHAM. —Tramwuy—Councillors Grant, Richardson, Payne, 
Culver, Grose, Liddle, Pawley, Greetham, and Parnacott. 

CoLnE.—Electrical Sub-Committee—The Mayor; Alderman Foulds ; 
Councillors Hewitt, Holgate, and Paterson. 

EccLEs.— Works aad Lighting—Alderman Meller and Councillors 
Oldfield and Pearson, and the chairman and vice-chairman of the 
Public Lighting and Electrical Supply Committee. 

HARROGATE. —Liyhting Sub Committee The Mayor; Aldermen 
Ohippindale, Hudson, Simpson; Councillors Davidson, Houfe, and 
Turner. 

HEywoop.— Electric Lighting—Councillor Popple, chairman. 

WALSALL.— Electric Lightiny—Mr. Alderman William Brownhill, 
chairman, and the Mayor, vice-chairman. Zramiays—Councillor 
Cope, chairman ; Councillor Zeller vice-chairman. 
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APPOINTMENTS VACANT. 


City Electrical Engineer, Dundee Town Council £400 per. 
annum, Dec. 27. See advertisement. 

Clerk and Canvasser, Bermondsey Borough Council Electricity 
Department, £2 per week, Dec. 21. Leeds City Tramways. See 
advertisements. 

Switchboard Attendants, Falkirk Town Council, 25s. per week, 
Dec. 19; Peterborough Corporation, 25e. per week, Dec. 20. 

Assistant Electrical Engineer, London County Council Tram- 
way Department, £500 per annum, Jan. 5, 1903. Kirkcaldy Town 
Council, £100, Dec. 24. See advertisements. 

Electrical Engineers, Elland Urban District Council, Dec. 22. 
Morley Town Council, Dec. 27. See advertisements. . 

Senior Electrical Engineer, Sanitary Commissioners of Gibraltar, 
£300 per annum, Jan. 20, 1903. 

Aro Lamp Repairer, Burgh of Partick. Particulars may be 
obtained from Mr. H. B. Maxwell, burgh electrical engineer, Partick. 
See advertisement. 

Mechanical Electrical Engineer, Croydon Mental Hospital, 
358. per week, Dec. 50. See advertisem-nt. 

Foreman Electrician. See advertisement. 

Skilled Mechanio, as instructor, Dec. 29. Seo advertisement. 

Engineer, for private gencrating plant. See advertisement. 


LEGAL INTELLIGENCE. 


THE FERRANTI ELECTRICITY METER. 


The Court of Appeal, composed of Lords Justices Vaughan Williams, 
Stirling, and Cozens- Hardy, delivered judgment in the case of 
Ferranti v. the British Thomson- Houston Company on Monday, the 
arguments in which were heard on the 19th ult. The action was 
brought by the plaintiff, Mr. S. Z. de Ferranti, for alleged infringe- 
ment of his patent No. 701 of 1887, relating to improvements in 
electricity meters, by the defendants, the British Thomson-Houston 
Company. In the Chancery Division Mr. Justice Swinfen Eady gave 
judgment in favour of the defendants, and this appeal was by the 
plaintiff. The facts of the case were reported in our issue of Nov. 21. 

Lord Justice Stirling delivered the judgment of the Court 
dismissing the appeal. He said that much depended upon the con- 
struction of the words in the plaintiff's specification. Having regard 
to various passages in the specification, their Lordships thought that 
the direction in the words in question, as applied to meters of the 
kind invented by the pun was intended to mean tbat the branch 
circuit should pass from the main conductor to earth or to the 
return conductor without passing through the mercury bath. It 
appeared to the Court that the patentee regarded this direction as 
essential to the working of his meter. There was nothing to show that 
it ever occurred to him to consider whether the current through the 
additional coil might be admitted into the bath under any conditions, 
or, if so, what they were ; certainly no suggestion on the subject was 
to be found in the specification. If the statical friction between the 
mercury and the bath could be overcome by the use of a coil. the current 
through which did pass through the bath, and the meter could thereby 
be made to start and work accurately. it seemed to their Lordships that 
such user (not being colourable merely) would not fall within the scope 
of the plaintiffs patent. The defendants did not use a meter in which 
the current to be measured was made to pass through a bath of mercury. 
But notwithstanding this, they might be guilty of infringement, for 
it was stated in the specification that ''the same improvement is 
applicable to all motor meters—that is, motor meters in which the 
movement is obtained from the current to be measured." Assuming 
that the defendants' meter was a motor meter of the kind referred to, 
what was it that they had done’ In their meter the current to be 
measured passed through fixed coils and acted on a branch or shunt 
current passing from the main to the return conductor through a 
rotating coil, whose revolutions were recorded Та this form of meter 
there was statical friction, just as iu the plaintiff's form, and to over- 
come it the defendants used an additional coil, placed, not in the 
current to be measured, but in the branch current just spoken of. It 
would be observed, however, that in this arrangement there arose a 
difficulty precisely analogous to that which was met when, in а meter 
of the kind invented by the plaintiff, the current through the addi. 
tional coils was permitted to pass through the mercury bath, for the 
current in the coils, added to the defendants’ meter, acted upon the 
current passing through the rotating coil whose revolutions were 
recorded, and might produce motion in it, though no current might 
be passing to any lamps. Їп fact, it was admitted by Mr. Dugald 
Clerk, the plaintiffs witness, that this arrangement of the defendants' 
was electrically equivalent to the use, in connection with а mercu 
meter, of a current which did not enter the additional coils unti 
after it had passed through the mercury bath. Nothing had been 
done by the plaintiff's specification towards tbe removal of this 
difficulty, but the defendants had found the way of getting over it. 
This appeared to consist in a delicate adjustment of the additional coil 
in such & way that the force exerted by it on revolving coil was 
insufficient of itself to overcome the friction, but was sufEcient to 
Start the meter when combined with the force produced by the 
smallest current passing to the lamps — . e., a single lamp current. 
If the force exerted by the additional coil was more tban sufficient to 
overcome the friction, then the result would be that the revolving coil 
would begin to rotate, and the customer would be charged with current 
notused in the productionof light, ashad been pointed out by Mr. d 
Clerk in his evidence, On the other hand, if the force exe by 
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the additional coil, together with that produced by a one-lamp current, ! they would not part with any of the Company’s funds unless the model 
were insufficient to start the meter, the customer would not be charged , was in complete working order. He was pleased to tell them that they 
with current which he was using. Mr. Clerk stated that the necessary | had carried that undertaking out. When the model was brought over 
adjustment was a fine one. In those circumstances their Lordships : here it was not in a condition in which they could show it to technical 
agreed with Mr. Justice Swinfen Eady in thinking that the defendanta | people, and unless they could make an instrument of commercial value 
had not infringed, and consequently the appeal failed, and must be | it was no use the directors spending their money upon it. Pref. 
dismissed, with coste. The Кагы judge had decided in favour of | Silvanus Thompeon had recommended a practical gentleman to see the 
the defendants on a further ground—namely, that the plaintiffs directors, and they had engaged his services with a view of perfecting 
invention was limited to ‘‘current meters," properly so called, as dis- ( the machine. That gentleman had been able to design an apparatus 
tinguished from energy meters," and the defendants’ meter belonged | which several of the shareholders had bad an opportunity of seeing. 
to the latter class. As at present advised, their Lordships were not | Since it had been known in certain quarters that the Company were 
satisfied that this latter ground of decision could be supported ; for | in а posicion to substitute automatic telephones for the present system 
though the defendants' meter was an energy meter, it was, in fact, used | they had received many enquiries respecting it, and at the present 
for measuring current, and could only be so used by reason of the | moment very important negotiations were pending, snd therefore he 
pressure in tlie shunt current being kept practically constant. It was | urged the shareholders not to refer to that matter, as it might 
unnecessary, however, to express a concluded opinion on this point. injure the Company. In addition, the directors were in treaty for 

The appeal was dismissed, with costs. the sale of their patents, and on Thursday last one of the Colonial 

Government engineers called at the offige of the Company to ascertain 

whether they could deliver or instal an exchange for which they had 
lately tendered. Therefore the Company's patent was not a mere 
speculation. They had left the speculative stage and were now enter- 
ing upon the practical stage of the business, but to carry on the 
concern it was necessary that the Company should have its own plant 
and factory capable of turning out telephonic machines. He believed 
that their factory would be self-supporting from the beginning. To 
properly equip with plant and machinery the factory in an up-to-date 
manner further working capital was required, for which purpose it was 
proposed to reconstruct the Company. He might state that they had 
received a large number of proxies from the shareholders in support of 
the scheme, which, including the votes of the directors, would amount 
i xi : to over 200,000. Не did not think until late last month that it 
omnibus to get off their lines, with the result that the car caught the | would have been necessary to reconstruct, but it had become necessa 
tail of the omnibus. The collision threw the plaintiff off her seat. | because he had not been ablo to make other financial arrangements. 
The back of her neck and shoulders were severely ruised, and although | He concluded by moving resolutions to voluntarily wind up and 
no bones were broken, she was sufficiently injured to be unable to | reconstruct the Company. 
fulfil some engagements she had as & singer, and it was some weeks, Mr. Cameron seconded the resolutions, which after a lengthy 
in spite of medical care and a change to the seaside, before she could | discussion, were carried. ' 
sing in. There was no question of contributory negligence here, : 
and all the jury would have to decide was whether the defendants’ 
servants had been negligent. 

The jury, without leaving the box, found for the defendants, and 
judgment was entered for them accordingly. 


ACTION AGAINST THE LONDON UNITED TRAMWAYS. 


Mr. Justice Darling and а common jury on the 11th inst. heard the 
case of Willsmore v. the London United Tramways Company, which 
was an action to recover dam for personal injuries. 

Mr. Kemp, K. C., for the plaintiff, said that on the evening the 
accident occurred Miss Willsmore got into an omnibus belonging to 
the London General Omnibus Company at the Marble Arch to go 
home. The vehicle had got safely as far as Shepherd’s Bush Green, 
along the Uxbridge-road, when it was overtakep by a car belonging 
to the defendant company. The plaintiffs case was tbat the car was 
proceeding at a high rate of speed, and did not ring a warning to the 


BASTIAN METER. 


In their report for the 12 months ending Feb. 28, 1902, the directors 
state that the sole selling agency of the British Electric Meter Com- 
peny, Limited, was not cancelled until Jan. 19, 1902, and during 
nearly the whole of the first period of 12 months the Company's 
operations were considerably hampered by the unsatisfactory nature 
of that arrangement, and were disorganised owing to the negotiations 
for its termination. The loss of £635. 8s. 10d. may fairly be attributed 
to these causes. A profit of £930. 9s. Ad. has been earned during the 
ensuing sir months (at the 1ate of nearly 5 per cent. on the issued 
d en of the Company), and the continued expansion of the business 
indicates that this profit will be considerably increased by the end of the 
financial year, and that the anticipated benefit to this Company by the 
acquisition of thecontrol of thesalesdepartment will provefully justified. 
The increase in the British and foreign sales are both equally satisfac- 
tory, and that the Bastian meter іза practical success is proved by the 
numerous repeat orders and testimonials constantly received by the 
Company. The value of the goodwill has certainly increased, and 
the value of the patents has been well maintained by the addition of 
patents for important improvements in details of construction of the 
meter. Ап important number of new customers have been obtained 
during the year. The market in Spain has been opened up, and 
meters supplied to Madrid, Seville, Carthagens, Burgos, and many 
other towns, but the directors are of opinion that a large trade can 
only be safely conducted by manufacturing .іп the country, and 
negotiations for the sale of the Spanish patents are well advanced. 
Batisfactory orders are also being received from Belgium, and steps 
аге being taken that the Company's interests be efficiently repre- 
sented in South Africa. The Bastian meter, specially designed for 
use on electric tramcars, is just being put on the market, and the 
directors anticipate a large sale, as it supplies а distinct want. 


Prorir AND Loss AccovNT (Six Montus ENDING Aud. 31). 


DUBLIN TRAMWAYS. 


In the Nisi Prius Court, Dublin, last week, Mr. Justice Madden 
and а city special jury heard the case of Thomson v. Dublin United 
Tramways Company. The action was brought by Joseph Thomson, 
ап ex-sergeant of constabulary, to recover a sum of £1,600 for personal 
injuries alleged to have been sustained by reason of the defendant 
company's negligence. Defendants denied that they were guilty of 
negligence, and further pleaded that the plaintiff was guilty of con- 
tributory negligence. he alleged occurrence took place in Earl- 
street while an incoming tram was at a siding, and when the plaintiff 
was getting off the top of the tram. Не fell to the ground, and 
sustained the injuries complsined of. 

The jury found for the defendants on all points—that the 
defendants were not guilty of negligence, that the tramcar did not 
move, that the plaintiff was guilty of contributory negligence, and 
that the defendants could not ipe avoided the accident by reasonable 
care or diligence. | 


Judgment was accordingly entered for the company. 


TUBE RAILWAY COMPENSATION. 


In the London Sheriffs’ Court on Monday, before Mr. Under-Sheriff 
Burchell and a jury, Messrs. Bowden Bros., of Brompton-road, claimed 
compensation from the (:reat Northern, Piccadilly, and Brompton 
Railway in respect of property which the company sceks to acquire in 
constructing its tube railway. 

Mr. Boyd, K.C., in opening the case, said the premises had been 
acquired for а site for a station for the new tube railway—one of the 


r. . d. 
schemes in which Mr. Yerkes was largely interested. Оп these | Depreciation of plant, tools, office furniture, etc. . . 19 8 0 
premises Messrs. Bowden had for some years carried on the business | Debenture interest . ... . . . . ... . ... Pc 124 17 5 
of fine art dealers, and they acquired the building оп a lease for | Audit fee . . nennen 1515 0 
26} years from Christmas, 1898, at a rental of 8220 per annum. Balance to balance-sheet ......................................... 771 6 5 

The jury heard expert evidence and awarded £7, compensation, аы. 
with £1,100 for stock and £500 for fixtures. £931 6 10 

Cr. 
Balance, being profit after paying for materials, wages, 8 в. d. 
and expenses, and providing for bad debts giis 950 9 4 
COMPANIES! MEETINGS AND REPORTS, | Transfer fees at , 017 6 
5 £931 6 10 


AUTOMATIC TELEPHONE. 


An extraordinary general meeting of this Company was held on 
Saturday at the Cannon.street Hotel, Mr. Max Margowski presiding. 

The Chairman, after expressing regret at the absence of the chair- 
man ofthe Company, who wasat present in Australia, said that at the 
last meeting, when their chairman addressed the shareholders, they 
were informed that at the suggestion of the Board tlie chairman went 
to Paris to see the working of Monsieur Gustave Seligmann-Lui's 
model, which that gentleman stated was in perfect working order. 
He must confess that the chairman's statement was rather sanguine, 
because when they received the model and invited their own engineer 
to examine it to see if it was in compliance with the contract, it did 
not appear to be complete and in working order. The shareholders 
would remember that the directors gave an undertaking last year that 


METROPOLITAN DISTRICT RAILWAY. 


À special general meeting of the shareholders in this Company was 
held at the Westminster Palace Hotel yesterday at noon, Mr. R. W. 
Perks, M. P., presiding, for the purpose of considering the provisions 
of the Metropolitan District Railway (Various Powers) Bill and the 
Metropolitan District Railway (Works) Bill. 

The Chairman, in moving that the consent of the shareholders be 
given to the promotion of these two measures in the ensuing session 
of Parliament, at once described the main propositions of the Various 
Powers Dill. In the first place, it was proposed to construct three 
short lengths of railways—viz., between Studland-road and Turnham 
Green, between Gloucester-road and Earl's Court Station, and between 
Mark-lane Station and the Tower Station, on either sido of the City 
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Lines and Extensions Railways, for the purpose of forming a station 
under Trinity-square, Tower-hill. The first of these new railwaya 
would run parallel to the London and South-Western Railway hetween 
Studland-road and Turnham Green, over which this company had been 
accustomed to run for many years. They were also taking power, 
if necessary, to agree with the London and South-Western Rail- 
way to widen their railway, and thereby obtain four ways of line 
instead of two. With electric traction, and a rapid service of trains from 
Harrow, Ealing, Hammersmith, and Richmond it would be obviously 
impossible to carry the traffic over two single lines. Having described 
the other main provisions of the Various Powers Bill, he mentioned 
that the directors were coming to a friendly e with the 
London United Tramways Company, and that they would work in 
friendly relations with that company, instead of in competition as 
heretofore. He also stated that Mr. Clifton Robinson, the managing 
director of the London United Tramways, had that morning been 
appointed to the Board of the Metropolitan District Railway Company. 


One result of a friendly agreement with the London United Tramways: 


Company would be the issuing of through tickets over the two systems. 
With the introduction of electric traction on the District Railway the 
trains would be almost too long for some of the stations, and powers 
were therefore being sought to extend these where necessary. Every 
electrical train would consist of seven coaches, each 50ft. in length. The 
front and end coaches of each train would be motorcars, and there would 
also be a motorcar in the middle. The directors wero not asking Parlia- 
ment for a settlement of the fares question, as the Company already held 
powers to enforoe certain fares and to charge a uniform rate if desired. 
They would carry their passengers at rates quite as low as the Central 
London Railway, and they had made the xg eds possible provision 
for the carrying of the working olasses at the lowest rates. Referring 
to the Works Bill, the main object of this measure was to obtain 
powers to extend the authorised scheme for а deep-level line, the pro- 
en extensions being from Earl's Court to Hammersmith in the 

est, and from the Mansion House to Whitechapel in the East. This 
deep-level railway, however, would only be constructed in the event 
of the traffio on the District Railway increasing to such proportions 
that an outlet for part of it would have to be found by the opening of 
another line. It would then be an entirely di igh undertaking from 
the parent railway, with a separate capital. In conclusion, the chair- 
man expressed gratification at the temporary defeat of the powerful 
combination for securing the Piccadilly and Strand routes for under- 
85 electric railways, and stated that the Works Bill which this 

ompany were promoting would enable them to better meet the 
. with which they were threatened from the City to the 

eat. 

Major Isaacs seconded the resolutions, which were agreed to 
unanimously. "e 

An extraordinary meeting was held immediately afterwards for 
considering a resolution authorising a new issue of ordinary stock. 

The Chairman explained that this new issue was necessary їп order 
to make provision for the payment to the Construction Company in 
respect of the electrical equipment of the District Railway. That 
company under their agreement were entitled to an issue of £50,000 
of ordinary stock at 25 per cent. and £133,000 debentures at par. 

In reply to а shareholder, 

The Chairman stated that the Harrow-to-Mill Hill and the 
Hounslow-to-Mill Hill sections would be ready for electrical operation 
immediately after Ohristmas, but the introduction of the electric 
service waa dependent on the completion of the power-house at Chelsea, 
With regard to the main line, it was hoped to have the trains running 
electrically in about 15 months’ time. 

The resolution was unanimously carried, and the meeting closed. 


BRITISH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING. 


The third annual meeting of this Company was held on the 12th 
inst. at Westinghouse-building, Norfolk-street, Strand, Mr. George 
Westinghouse, chairman of the Company, presiding. 

The Chairman, in moving tbe adoption of the report, stated that 
manufacturing operations on a considerable scale wero now being con- 
ducted at the Company's works in Manchester, where all farther 
orders for electrical machinery, steam-turbines, and gas-engines would 
be executed. These orders included the um 5,500-kw. turbines and 

nerators for the Underground Electric Railways Company of London, 
Limited (including the District Railway), and tbe three 3,500-kw. 
turbines and gonerator for the Metropolitan Railway Company, besides 
the entire steam and electrical apparatus for the Olyde Valley Power 
Company. There were now employed in the works at Manchester 
about 5,000 operatives, who, under ex perienced supervision, were rapidy 
becoming familiar with new mechods of manufacture. There was 
every reason at present to expect that the costs and rate of production 
would be entirely satisfactory. Не then referred to the Company's 
relations with the American companies. During the past year the 
business of those companies had so increased as to make necessary the 
purchase of additional land and the erection of further workshops, 
which would nearly double the present output capacity, in order to 
meet existing demands. This increased capacity, it was hoped, would 
provide in a small measure for the requirements of some of the prin- 
cipal steam railways which were planning to extensively use eleotricity 
for thé operation of suburban traffic, especially in and near New 
York. The developments of these several American companies in 
the matter of new designs of apparatus, new methods of operation and 
of manufacture, had. been particularly important during the past year. 
and especially in respect of the construction and use of gas-engines and 
Parsons steam-turbine engines. The Parsons steam-turbine for the 
driving of electric generators was an ideal device, and so long as 
steam was depended upon, its usc for power purposes could be widely 
extended, and the Company had, therefore, made the manufacture of 


i this type of. engine a special feature. 
chairman that the gas-engine would also prove the most important 
instrument for the cheap production of power, particularly if a simple 
and effective device be found to remove tar and dust from ordinary 
soft coal producer-gas. Such a device would soon be available to this 
Company, the application of which would make the gas-engine branch 
of the business large and profitable. 
report, it would be seen that it was proposed to increase the preference 
share орі to a total of £2,000, 


satisfactory state of the report. 
nothing had been written off for the depreciation of the steamships, 
all of which had been actively employed during the year. The 


It was the conviction of their 


Reverting to the subject of the 


—i.e., to authorise a further 
issue of 200,000 £5 preference shares to rank parri passu with those 
already issued, and if so authorised, the directors would forthwith 
offer 100,000 of such new shares to the present е at £5. 108. 
рег share. They had already secured such a volume of business as to 


Justify the profitable use of this additional working capital. He 


mentioned that shortly before sailing from New York the Board of 
the American company authorised him, at his discretion, to take all 
of the 100,000 shares proposed to be issued which might not be 
applied for by the proprietors at £5. 10s. per share, which authority 
he should take pleasure in exercising, for such action would assure to 
this Company 3 premium of £50,000 on the issue of the 100,000 new 
preference shares. Referring to the contract for the electrification of 
the Mersey Railway, he stated that this work had progressed favour- 
ably, and the plant would be ready for operatiou early in January, 
about the time named in the contract for the completion of the work. 
Discussing the present position of electric traction, he said it was 
que clear that the rate of development of electric traction in Great 

ritain would depend largely upon tbe facility with which the required 
capital could be raised, the machinery constructed, and the plants 
established. The fact that the North-Eastern Railway, instead of 
building its own plant for the manufacture of electricity, was proposing 
to take а supply from the Newcastle-on-Tyne Electric Supply Com- 
pany, would undoubtedly draw attention to and establish the fact 
that the great railways could avoid a large expenditure of fresh capital 
by securing a supply of electricity (rom companies already having the 
required parliamentary powers, or from other corporations yet to be 
formed. Besides the North-Eastern Railway, the Lancashire and 
Yorkshire Company had announced its intention tə electrify its line 
between Liverpool and Southport, while the Great Eastern and London 
and Brighton Railway Companies had 1 notice of their intention 
to apply for parliamentary powers for like p es. In conclusion, 
he referred to the good services rendered by the staff during the past 
year. 

Mr. J. F. Mason seconded the motion. 

A Shareholder suggested that the best way to make the pro- 

new issue would be to offer it pro rata to each individual 
shareholder. id 

Tho Chairman replied that it was not practicable conveniently to 
allot the shares exactly pro rata, but as nearly as possible as that would 
be the object of the Board. 

The motion was unanimously agreed to, and а special resolution 
ош the increase of the capital as recommended was afterwards 
carried. 

This was confirmed at a separate meeting of the ordinary share- 
holders held immediately on the conclusion of the general meeting. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


In the absence of the Hon. Henry Marscham, Major Leonard 
Darwin presided over the ordinary general meeting of this Company, 
held at the offices, Cannon-strect, on Tuesday. . 

The C in proposing the adoption of the report (vide last 
issue), stated that their cable ship '' Silvertown had just landed the 
Californian shore-end of the cable which would connect San Francisco 
with the Sandwich Islands. She was now engaged in laying the cable 
towards Honolulu, about 200 miles being ''paid out." During the 
financial year under review the Company's Dacia and ‘‘ Buccaneer ” 
had had employment, and the latter was now engaged in cable герете 
on the West African coast. Тһе general business had shown a falling 
off in value, although not so much in bulk. "The lower selling prices 
were responsible for this to & great extent, büt there had also been 
some shrinkage in business. The works at Silvertown and Persan 
were in excellent order. It was probable that.the Board might have 
to increase the accommodation at the Silvertown works to enable them 
to handle the goods with greater dispatch than they were now able to 
do. The shareholders would appreciate the necessity for these changee 
when he informed them that the Company had about 4,200 employés, 
and the number was ever growing. 

Mr. Abraham Scott seconded the motion. a 

A Shareholder asked for an explanation of the enormous increase 
of the stock-in-trade, from £364,000 to nearly £827,000, the latter 
amount representing nearly the total share capital of the Company. 
He also put various other questions to the chair. i 

The Chairman said he thought he had answered in great part the 
question as to the increase in the stock-in-trade. The Company had 
at the present moment a cable which was being laid, and there was 
a large stock-in-trade in connection with that cable. On the other 
side, there was a large increase in the ‘‘ debts owing by the Company 
and amounts received on account of partly executed contracts.” 
When the cable was thrown overtoard and altogether paid for the 
two items would shrink to their normal amounts. With regard to the 
debentures and shares in other companies, it was perfectly accurate 
that there had been a sale of certain shares in other companies. This 
sale had been effected at a moderate profit. The ordinary trade had 
not been quite up to the usual level. The fact that certain shares in 
other companies had been sold at a profit explained, in a measure, the 
he directors had been asked why 
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i 
dir ectors had given the matter their consideration, and they thought 


that the steamships were fully worth to the Company the amount at 
which they were placed in the accounts. The managing director 
informed him that between one-eighth and one-tenth of the item 
was the proportional value of the steamships. As to the auditors’ 
remark that the reserve fund fully covered the amount of £46,000 
shares held in other companies, he thought that those gentlemen had 
shown а very cautious disposition, and, of course, the amount very 
fully indeed covered the item. There was no outstanding liability on 
any of the shares, and he felt convinced that they were fully worth 
the amount at which they were set out in the accounts. 

The resolution was then carried. 

An extraordinary general meeting was then held. 

The Chairman remarked that, under present existing conditions of 
business, it was desirable, and indeed essential, that the Company 
should have power to hold interests in and to assist in the formation 
of other companies. Те Board, however, had been advised that it 
was open to serious doubt whether the Company had power to hold 
shares and securities in other companies, and they were further advised 
that the proper course for the Company to take was to apply to 
Parliament to confer upon them the desired power. After explaining 
in detail other powers which the measure would confer, he moved & 
resolution approving a Bill proposed to be introduced in the ensuing 
session of Parliament. ` 

Mr. George Henderson seconded the motion, which was earried. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING. 


The ordinary general nieeting of the shareholders in this Company 
was 1 at Salisbury House on Tuesday, Lord Arthur Butler 
presiding. 

The Chairman, in moving the adoption of the report, which 
appeared in our last issue, explained that, although the accounts dealt 
with a period of 18 months (to Sept. 30 last), the directors had been 
able to bring the general balance-sheet down to the end of November. 
An abundant supply of water for the boilers had been obtained from 
the Company’s own wells, which made them independent of the public 
water supply, and thereby saved them some hundreds of pounds per 
annum. hen the line was opened and the traffic began to develop, 
it was found that the 40 cars supplied under the contract were inade- 

uate to meet the requirements, and 20 new cars were ordered, 
10 of which were delivered and were running during last summer, 
and 10 more would be ready next season. After stating 
that the maintenance of rolling-stock at Thanet must always 
be an expensive matter, as the sharp curves and steep gradients 
involved constant use of the brakes, and consequent wear and 
tear of wheels and rails, he said the shareholders would readily 
understand that there was exceptional difficulty in making arrange- 
ments for the traffic of the district served by the Company's tramways, 
for while there was great pressure during the summer months, the 
traffic during the winter months was very small. As an instance of 
this, he mentioned that the passengers carried in the winter months, 
October, 1901, to March, 1902, were 1,255,095, and in the summer 
months, April to September, 1902, 5,539,402. The Company expe- 
rienced а considerable loss on last winter's traffic, owing to their 
want of experience of the requirements at Margate and Ramsgate. 
Guided by what they learnt last winter, they were now working the 
traffic at a reduction varying from £70 to £100 per week as compared 
with the corresponding period last year.  Practically the present 
receipts were the same as those of the previous year, with the excep- 
tion of the last fortnight, when they showed a decrease owing to the 
АМ inclement weather. The directors had hoped that the summer's 
traffio would have been considerably in exoess of that of the previous 
year, but owing to the weather the Company had had a most unfortu- 
nate season. Їп August, their busiest month, there were no fewer 
than 17 wet days, which had lost the Company £1,000 in traffic 
Maca ia The Board were, however, hopeful that in the future the 
supply of current required for lighting purposes in the winter would 
to a great extent make up for the lessened receipts from traffics during 
that season. The installation of the public lighting at Margate had 
unfortunately had to be postponed, owing to the fact that the negotia- 
tions with the Corporation had not been definitely concluded. The 
Company were, however, laying the distributing mains to enable them 
to provide for the private lighting, which they hoped shortly to be in 
a position to supply. 

Mr. Henry Brown seconded the motion, which was carried. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER. 


The ordinary general meetiny of the shareholders in this Company 
was held on Friday last at the Law Association Rooms, Liverpool. 

Sir John Willox, M.P., presided, and in moving the adoption of 
the report he detsiled the progress of the Company, pointing out 
that during the 14 years that had elapsed since the Company got 
to work а substantial part of their programme had been realised. 
They aimed at establishing a complete and continuoas network of 
tramways in the district of South Lancashire, available for passengers, 
parcels, and goods, and looked with confidence to the co-operation of 
local authorities in making the service really useful to the community. 
The Company's system brought mills, factories, collieries, ete., into 
mmediate contact with each other and with the port of Liverpool, 
and, traversing as it did prosperous industrial districts where there 
was an unlimited quantity of raw material and manufactured goods 
to be handled, they could look forward to securing a large share of 
goods traffic besides that of passengers. So far their experience had 
been fairly setisfactory despite many difficulties, and there waa етс 
reason to believe that the receipts the year round would be good an 
the expenses moderate enough to allow a fair margin of profit. 

Mr. E. K. Muspratt seconded the motion, which was adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Wigan.—The Corporation invite tenders for a supply of cable. 
Tenders by Dec. 29. See advertisement. 

Bucharest.—The Postal Telegraph Department require tenders for 
50,000 kilos of galvanised iron wire. Tenders by Dec. 29. 

Swindon.—The Corporation invite tenders for the wirin 
town hall for the electric light. Tenders by Dec. 29. 
ment. 


Wigan.—The Corporation invite tenders for an extension to the 
switchboard at their central electric supply station. Tenders by 
Dec. 29. See advertisement. 


Glasgow.—The Corporation invite tenders for the supply of 100 
electric motor equipments and spare parts for same. Tenders by 
11 a. m. on Jan. 5, 1505, See advertisement. 


Lowestoft. —The Corporation invite tenders for motorcars, trucks, 
motors, and equipments, and track sweeping and watering car. 
Tenders by Jan. 7, 1903. See advertisement. 


Stepney.—The Electrical Committee invite tenders for a 500-kw. 
dombined steam-engine and multipolar direct-current dynamo. 
Tenders by Jan. 16, 1903. See advertisement. 


Trujillo (Caceres, Spain).—The Municipality of the first-named 
town require tenders for an electric lighting installation. "Tenders by 
Dec. 26. Details may be obtained from the Mayor. 


Bristol —The Electrical Committee invite tenders for surface con- 
densers, etc., for the second instalment of their Avonbank electricity 
works. Tenders by Jan. 6, 1903. See advertisement. 


Sunderland.—The Corporation invite tenders for the supply of a 
Lancashire boiler, 28ft. by 8ft. 6in. diameter, with fittings, etc., 
complete. Tenders by 12 noon on Jan. 2, 1903. See advertisement. 


Blackpool Тһе Electricity and Tramways Committee invite 
tenders for the supply and delivery at the electricity works of overhead 
tramway equipment and cable. Tenders by Dec. 24. See advertise- 
ment. 


Wallasey.—The Urban District Council invite tenders for engine 
and dynamo for traction purposes, Lancashire boiler, condensing 
plant, and water-cooling tower. Tenders by Jan. 15, 1903. See 
advertisement. 


Burnley.—The Health Committee invite tenders for the supply 
and delivery of steel steam-piping required for conveying steam from 
the refuse destructor boiler to the electricity station. Tenders by 
Dec. 20. See advertisement. 


Walsall.—The Corporation invite tenders for the supply of 28 
double-deck tramcars with electrical equipment. Specification, etc., 
may be obtained from Mr. Alexr. Wyllie, borough electrical engineer, 
Wolverhampton-street, Walsall. Tenders by 29th inst. 


Hebden Bridge.—The Urban District Council invite tenders for 

-engines for direct coupling to dynamos ; dynamos, booster, and 

alancers; sto battery, switchboard, travelling crane, and supply 
and laying of cables. Tenders by Dec. 22. See advertisement. 


Blackpool.—The Tramways Committee invite tenders for laying 
about one and a quarter miles of double line at Lytham-road South. 
Specification, etc., can be obtained from Mr. John S. Brodie, borough 
engineer and surveyor, Town Hall, Blackpool. Tenders by Dec. 22. 


Sidmouth.—The Urban District Council invite tenders from elec- 
trical engineers and others for the lease for а period of 42 years of & 
provisional order for the supply of s for lighting, heating, 
and power throughout their district. Tenders by Dec. 20. See 
advertisement, 

Partick.—The Town Council invite tenders for the supply of 200 
arc lamp columns, arc lampe, fittings, etc., supply, laying, and 
jointing of necessary, cables, feeders, joint-boxes, etc. Specifications, 
etc., can be obtained from Mr. Н. B. Maxwell, burgh electrical 
engineer, Partick. Tenders by Jan. 6. 

Stoke-upon-Trent.—The корон invite tenders for the supply 
and erection of boiler-house plant, steam dynamos (single-acting 
engines), balancer, reversible boosters (hand-regulated), switchboard, 
battery, street mains and accessories, travelling crane, and workshop 
machinery. Tenders by Jan. 14. See advertisement. 

Brighton.—Thlie Council invite tenders for the construction of the 
permanent way of the tramroads in London-road, St. Peter’s-parade, 
and Old steine, etc., including the bonding and all contingent works, 
and paving with wood the whole of the area of such roads, including 
the tramway tracks. Tenders by Dec. 23. See advertisement. 


La Valette.—The Municipality invite tenders for the establish- 
ment and working for 99 years of а tramway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £500. 
Tenders by Nov. 25 to Wm. Casolani, receiver-general ana director 
of eontracts, La Valette. Plans anc particulars will be ready by 
March 1, 1903. ` 

Barrow-in-Furness.—The Corporation invite tenders for the 
supply and erection of two 250-kw. engines and generators, generator 
and traction feeder switchboards and Board of Trade panel, and 
steam and exhaust pipes. Specifications, etc., can be obtained from 
Mr. C. F. Preston, town clerk, Town Hall, Barrow-in-Furness. 
Tenders by Jan. 5. 

L—The Cleansing Committee invite tenders for the supply 
and erection of high-speed engine, 240 b.h.p., two 20, two 10, and one 
5-b. h. p. motors, main switchboard, wiring, and lamps, and overhead 
traveller in connection with the refuse destructor extensions. Specifica- 


of the 
See advertise- 
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tion, etc., may be obtained from the office of the Cleansing Superin- 
tendent, 21, Birley-street, Blackpool. Tenders by Dec. 30. 


Clacton. —The Urban District Council invite tenders for the supply 
and erection of boiler-house plant, two Economic boilers with fittings 
and accessories, steam and erhaust piping, two high-speed engines, 
two 100-kw. dynamos, balancer and boosters, switchboard, street 
work, underground cables, switch pillars, etc., accumulators, travel- 
ling erane, and rails. Tenders by Dec. 22. See advertisement. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, deli- 
very, laying, erection, and connecting-up, etec., of high-tension cables, 
low-tension cables, telephone, and test wires, etc., extra high-tension 
switchboards for main generating station and four sub-stations, and 
low-tension switchboards. Tenders by Jan. 5. See advertisement. 


Bradford.—The Corporation invite tenders for supply of miscel. 
laneous stores requi by the tramways department during year 
ош Dec. 31, 1903, as follows: poplar wood blocks; iron, brass, 
and bronze castings; motor grease and lubricating oil; cleaning 
materials ; river sand ; bearing metal. Forms of tender, etc., may be 
had on 5 at the Tramway Offices, 5, Forster - square, Bradford. 
Tenders by Dec. 20. 

London, 8. W. — The London County Council invite tenders for the 
supply and delivery of about 2,245 tons of steel girder tramway rails, 
1,470 tons of slot rails, 580 tons of conductor tee rails, together with 
the fisbplates, and bolts and nuts required in connection with the 
reconstruction (for electrical traction) of the County Council tramways. 
Specifications, etc., may be obtained from the Engineer's . 
County Hall, Spring-gardens, S. W. Tenders by 10 a. m. on 22nd inst. 


Devonport.—The Corporation invite tenders for the supply of 
materials in connection with and the execution complete of the over- 
head equipment of about 2 miles 4 furlongs 5 chains of double trolley 
line, together with incidental works. Specification, etc., may be 
obtained on application to Mr. C. Chadwell, 20, Victoria-street, West- 
minster. Copies of the drawings may be inspected daily between 
11 a.m. and 5 p.m. on application being made to the Resident 
patie 40, St. Aubyn-street, Devonport. Tenders by 9 a.m. on 
29th inst. 

Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with p of township, suggested route, and other details, 
can be obtained upon application to Messrs. Davis and Soper, 54, St. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ''Tramways," will be received up to 
noon on Feb. 26.. 

London, 8.E.—The Camberwell Borough Council iavite tenders for 
the maintenance of electric bells and private telephones, and main- 
tenance of electric light storage batteries at Church-street baths from 
ap 1, 1905, to March 51, 1904.  Particulars may be obtained from 

т. W. Oxtoby, borongh engineer, Town Hall, Camberwell, S. E. 
Samples may be inspected at the Grove Vale Depót, opposite East 
Dulwich Station. The committee will not consider any tender except 
on the authorised form of tender, which must be delivered nt the 
Town Hall by 5.30 p.m. on Jan. 12 and 7 p.m. on Jan. 6 respectively. 

Wellington (New Zealand) .—The City Council invite tenders 
for the complete supply and installation of electrical tramways, other 
than buildings ; the supply, delivery, and erection of certain tram- 
cars and electrical equipment; plant and materials for the power 
station ; supplies and the erection of plant for the power station ; 
materials for the permanent way ; supplies and the construction of 
the permanent way ; material and fittings for the overhead equipment 
and feeders ; and erection and maintenance of all materials, etc., for 
the overhead equipment and feeders. Tenders by Jan. 21. See 
advertisement. 

Sydney (N.8.W.).— Tenders will he received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.50 p.m. on Wednesday. 
Feb. 4, 1903, from persons desirous of contracting for the supply and 
delivery of an additional subseriber's section of the present metallic 
circuit branching system multiple telephone switchboard at the 
Central Exchange, General Pest Office, Sydney, New South Wales. 
Sealed samples, specification, and general conditions may be seen at 
the office of the Chief Electrician, General Post Office, Sydney. 
Specification and general conditions may also be seen at the General 
Post Office, Melbourne, Brisbane, Adelaide, Perth, and Hobart. The 
tenderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 


RESULTS OF TENDERS. 


Saltburn.— The tender of Hutton and Walker has been accepted 
for the lighting of the parish church : wiring £150, fittings £100. 3s. 

West Hartlepool. —The Town Couneil have accepted the tender of 
the British Thomson-Houston Company, Rugby, for the supply of 
motors. 

Faversham.—The tender of the Portsmouth municipal telephone 
for the erection of a telephone to the isolation hospital, at £8. 5s., 
has been accepted. 

Derby. —The Co-operative Society have decided to instal Willans's 
engines for direct coupling to dynamos of Mather and Platt's make 
for supplying power to their new premises. 

Bradford.—The British Thomson-Houston Oompany of Rugby, 
have secured a repeat order from the Corporation for 11,000 British 
Thomson- Houston Edison incandescent electric lamps. 

Durham.—The Binchester Colliery have decided to instal a com- 
pound 360-h.p. Willaus engine for direct coupling to a multiphase 
generator of the Allgemeine Elektricitüts Gesellschaft type. 


Portsmouth.—The Town Council have accepted the tender of 
Easton and Co. for the supply and erection of an electric lift capablo 
of carrying five persons and travel at the rate of 123ft. per minut, 
at £419. 10s. к 

Steamer Supplies.—Messrs. Н. Binko and Oo., of 34, Leadenhal - 
street, E.O., have been favoured with a renewal of their contracts for 
electric supplies with the New Zealand Royal Mail Steamship Оор. 
pany, White Star line, and another leading mail steamship company. 

Bury 8t. Edmunds. —The Town Council bave 5 the follow 
ing tenders : Messrs. Fowler, for the supply of & Belliss engine and 
a Fowler dynamo, £964; Cole, Marchant, and Morley, for surface- 
condensing plant and oil trap, £484; Н. О. Frost, for the work ог 
extending the generating station, £442. 

Bradford.—The Corporation have accepted the following tenders 
for the supply of electric motors for 12 months: Keighley Electrical 
Engineering Company, Vulcan Works, Keighley, 30 44-h.p.; Rhodis 
Electrical Manufacturing Company, City Electrical Works, Bradford, 
24 7-h.p.; Phenix Dynamo Manufacturing Company, Joseph-strect 
Works, Bradford, 15 10 h.p. 

Liverpool.—The Lancashire and Yorkshire Railway Company have 
accepted the tender of Yates and Thom, Blackburn, for the supply ot 
the engines and boilers required in the conversion of the Liverpoo. 
and Southport line from steam to electricity. We understand tha- 
about a dozen engines of the low-speed type, varying in capacity from 
1,200 h.p. to 500 h.p., will be required. 

Tramcars.—Messrs. Witting Вгов., 49, Cannon-street, London, 
E.C., have recently placed an order for 50 double-deck car bodier, 
capable of seating 55 passengers, with G. F. Milnes and Co., of Hadley. 
and also 50 trucks with fixed wheel base with the Brush Electrical 
Engineering Company, of Loughborough, these trucks being of thei: 
standard type and furnished with steel-tyred wheels. 

Ipswich.—The Oouncil have confirmed the acceptance of the tender 
for the switchboard of the Allgemeine Elektrisitáts-Gesellschaft, of 
Berlin (trading in England as the Electrical Company, Limited, 25, 
Victoria-street, Westminster, S. W.), at £2,833, and the tender of the 
British Electric Equipment Company, of London, for the overhear 
work, subject to any modification iu the design of the trolley poles 
which the committee may determine upon, at £9,301. 

Lourenco Marques.—Messrs. Macartney, McElroy, and Co., сор. 
tracting engineers, London, have obtained the contract to equi] 
Lourenco Marques, Delagoa Bay, with a complete system of electri: 
tramways, including powers, rolling-stock, track, and overhead lines. 
The contract is estimated at about £100,000. Messrs. Macartney, 
McElroy, and Co. undertook to complete the work in three-quarter- 
of the time а German firm required, while their tender was below 
that of the Americans. 

Various. —Messrs. R. Carr and Co. have the contract for the necessary 
cast-iron pipes in connection with the traction work at Barrow-in- 
Furness, which is being carried out by the British Insulated Wire 
Company, and also the sub-contract for the cast-iron bases in connec- 
tion with the lighting and traction work at Buenos Ayres. We are 
also informed that the same firm are supplying the retined Trinidad 
bitumen for embedding the cables underground at present being laid 
by the contractors, the Auchor Cable Company, at Bexley, Kent, 
considerably over 100 tons being required for the work. They arc 
also supplying the underground conduits for the Anglo-Portuguese 
Telephone Company, who are relaying their telephone system through - 
out lisbon and Oporto. 

Southampton. — The following tenders have been received for 
carrying out the whole of the proposod works in laying foundationa 
for the electricity station and chimney shaft, Western Shore, anil 
other works in connection therewith: H. Stevens and Co., £2,280 
(withdrawn) ; F. Oaman, £2,761 (accepted) ; Jenkins and Son, Limited, 
£2,864; F. Grace, £35,225; B. Cooke and Co., Westminster, 
£3,351. 5s. ; Coston and Co., Limited, £3,370 ; Haslemere Builders, 
Limited, Surrey, £4,390; К. Wilkins and Sons, Bristol, £4,879. 
Borough engineer's protecting estimate, £3,031. 14s. 2d. Mr. Е. 
Grace also submitted an alcernative tender to execute the foundations 
of the building and chimney shaft in Hennebique's ferro-ooncret« 
work for the sum of £3,012. 

Brighton.—The following tenders have been recommended for 
acceptance for the supply of material apparatus in connection with th. 
municipal telephone system : Henley's Telegraph Works Company. 
conduits, £5,514. 18s. Ad.; British Insulated and Helsby Cables, 
cables, £2,452; Armstrong, Addison, and Co., poles, £1,031. 10s. 6d. : 
International Electric Company, insulators, £247. 13s. 7d. ; Millars’ 
Karri and Jarrah Forrests (1902), Limited, arms, £80. 11s. ; Buller’s, 
Limited, ironwork, £132. 1s. 8d. ; T. W. Lench, Limited, bolts, £22 ; 
T. Bolton and Sons, copper wire, £277 13s. 4d. ; W. F. Dennis and 
Co., bronze wire £234. 3s. 4d., iron and steel staywire £38. 15s., 
insulated wires £200; International Electric Company, lightning 
arresters, £504. 1s. 8d. ; Atlas Carbon and Battery Company, primary 
batteries, £70; Ericsson Bell Telephone Company, instruments 
£2,546. 17s. 6d., switch tables £1,274. The following tenders for 
the construction of the к switch-room on the site at the 
Pavilion granted by the Council have been received: A. Crowhurst, 
Chichester, £907; W. A. Field ard Co., Brighton, £930 (recom- 
mended for acceptance); Payne, Norman, and Co., Brighton, £984 ; 
Box and Turner, Ardingly, £1,057 ; Sattin and Evershed, Brighton, 
£1,084 ; J. Longley and Co., Crawley, £1,149. The engineer having 
advised that it will be cheaper for the erection of the overhead work 
and the fixing of the subscribers’ instruments to be carried out by 
workmen in the immediate employ of the Corporation, rather than 
that any of the tenders for this work should be accepted, the com- 
mittee will recommend the Council to reject all the tenders for the 
erection of the overhead work and the fixing of the subscribers' instru- 
ments, The following are the particulars of the most favourable 
tenders for the performance of this work: Reid Bros., execution of 
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Pi work £4,364. 10s. 9d., fixing of subscribers’ instruments 

London County Council.--The Fire Brigade Committee have 

received the following tenders for the supply of the necessary one 

and fittings for the electric lighting, and for the necessary electric bel 

installations at the Clapham and Highbury fire stations now in 
course of erection : | 
Clapham station. , 


F. J. Coleby and Co. (а) .......................................... $233 0 0 
Southern Electrical Installation and Wiring Company, 

Limited (Dy ooro ß ыа ГОНО 320 3 0 
Wenham and Waters, Limited ................................ 323 15 0 
o.. 8 324 16 0 
J. Bakewell and Оо. ........ ..... ............ . "m 328 18 0 
Barlow Bros. and Со. ......................................... 540 0 0 
Lawrence and Оо. ................................................... 340 0 0 
Nunn, Watts, and Coo "ert 340 0 0 
W. Mossop and Co. .............. ———— dus 387 16 0 
A. E. Bennett and Co— . ͥ⁊¶ê 394 10 0 
Jackson Bro C —— 415 18 6 
WG /; ³˙¹¹ ͤ¶ ß m maie eds 554 10 0 

Highbury station. 
F. J. Ooleby and Со. (aa: . . . 176 5 0 
,, . нс ъан 230 0 0 
Nunn, Watts, and Oo. ............................................. 235 0 0 
Barlow Bros. and Оо .............................................. 250 0 0 
Southern Electrical Installation and Wiring Company, 

ТАЙШЫ: M тиринде а ийнана аы ИИО РЕА Е 257 0 0 
Fh, 260 0 0 
J. Bakewell and Oo EIᷣl . 215 0 0 
Wenham and Waters, Limiteeeee dd „ 281 10 0 
W. Mossop and Cool ͤ Uw . 288 12 0 
H. Sutton and Co . €——————— 290 7 
Nacken Bros.... ð 302 6 0 


(a) Recommended for acceptance providing enquiries are satis- 
factory. (b) Recommended for acceptance in the event cf result of 
enquiries proving unsatisfactory. 


BUSINESS NOTES. 


TRACTION. 


Bournemouth. —Penny stages on the tramways have been adopted 
by the Town Council. 

Rugby.—The question of the proposed tramways was discussed by 
the Urban District Council in committee last week. 

Fareham.—Plans of the proposed Gosport, Fareham, and Cosham 
electric tramways have been approved by the District Council. 

HulL—The negotiations between the Tramways Committee and 
their employés with reference to certain alleged grievances are still 
going on. 

Ponteland Light Railway.—Satisfactory progress is being made 
with the work of constructing the new light railway from Gosforth to 
Ponteland. 

Milan.—The tramway employés here have struck work, demanding 
improved conditions of labour. One hundred cars are running under 
police protection. 

Maidstone.—The Light Railway Commissioners have decided to 
submit ап order to the Board of Trade for а light railway from Maid- 
stone to Barming. 

Aston. —The District Council have approved the Bill being promoted 
by the authoritics eutside Birmingham to obtain running powers for 
tramways into the city. | 

Chester.—The question of the proposed light railway from Chester 
to Birkenhead has been referred to a special meeting of the District 
Council to be convened. 


Portsmouth. —Several proposals for кранк the tramways are 
before the committee, among them being the questions of cheap tickets 
and a continuous service. | 

Egremont.—Notice has been given by the proposed West Cumber- 
land Electric Tramway Company with reference to the supply of 
electricity in this district. 

Bradford.— In consequence of the number of unemployed in the 
town, it is probable that tbe construction of certain new tramway 
sections will be hurried on. 

Houghton Regis.—The interests of this district in the Luton, 
Dunstable, and district electric tramways district have been left in the 
hands of the Gounty Council. 

Wigan.— Negotiations are proceeding between the Corporation and 
the Hindley and Ince Distr,ct Councils in reference to the purchase of 
the tramways in those districts. 

Hebburn.—The District Council have resolved to ask the Felling 
Council to receive a deputation in reference to trams in view of the 
two authorities taking joint action. 

Brighton.—Application is to be made to the Board of Trade for 
their consent to the laying of part of the tramway on the Old Steine 
at a space of Sft. біп. from the kerb. 

Warrington.—The Rural District Council have agreed to an exten- 
sion of time for thé'construction of the tramway to Winwick by the 
South Lancashire Tramway Company. 

Rochester.—A petition to the House of Commons for leave to 
bring in the Rochester Vorporation Tramways and Improvements Bill 
was sealed at the last meeting of the Corporation, 


Jarrow.—A conference between the Electricity Committee and 
representatives of the British Electric Traction Company with refer- 
ence to the tramway scheme has been arranged for. 


Smethwick.— The Town Council have sealed a petition in favour 
of the Bill being promoted in Parliament by the British Electric 
Traction Company to secure running powers into Birmingham. 


Parkstone.—The Board of Trade have confirmed the order granted 
by the Light Railway Commissioners giving powers to construct an 
electric tramway line through Parkstone, a suburb of Bournemouth. 


Morecambe. — А special meeting of the Town Council is to be called 
to consider a proposal to take over the undertaking of the Morecambe 
Tramway Company with a view to converting the system to electric 
traction. 

Southampton.—The iron uprights and most of the overhead wires 
in connection with the tramway from Spring-road, Portswood, to 
Onslow-road are in position, and the laying of the track has now been 
commenced. 

Lanoaster.—The public inauguration of the electric tramway 
service will not be long delayed. A trial trip over the three miles 
constituting the two sections completed has been made with satis- 
factory results. 

Wolverhampton. —It is stated that the negotiations between the 
Corporation and the tramways company will soon result in a through 
communication being opened between Wolverhampton and Darlaston 
via Willenhall, — 

Harrow.—The District Council have declined to join the Wembley 
Council in calling upon the Middlesex County Council to appeal to 
the Board of Trade against the recent decision of the Light Hailway 


. Commissioners. 


Buxton —The Urban District Council have unanimously decided 
to oppose the рв for an order for the construction of an electric 
tramway from Ohapel-en-le-Frith via Buxton to the Cat and Fiddle 
and Macclesfield. , 

Canterbury.—The Chamber of Trade have decided to make repre- 
sentations to the promoters of the proposed mono-railway from London 
to Dover in order that Canterbury may be made опе of the stopping 
places on the line. 


Sunbury.—The draft agreement with the London United Tramways 
Company was considered at the last meeting of the District Council, 
and it was decided to keep the company to the agreement in respect to 
the width of the roacs. 

Brockley.—The first of^a series of public meetings in support of 
the movement for the construction of tramways from New Cross 
through Brockley to Sydenham was held on Friday, when a resolution 
was passed in favour of the scheme. 

Handsworth.—By an almost unanimous vote thé District Council 
have decided to throw in their lot with the British Electric Traction 
Company, and to support their Bill in Parliament for the construction 
of electric tramways in the district. 

Walsall —The electrical engineer has been instructed to specify 
for the new cars to be fitted with Messrs. Wilson and Bennett's patent 
automatic lifeguard, the cost of such guards, delivered and fixed to 
the cars complete, being £13. 10s. per pair. 

Stourbridge. —A special meeting of the District Council was held 
on Monday to consider the statutory notices under the Light Rail- 


ways Act, 1896, which have been recently given. The matter was 


eventually referred to the Railway, Committee. 

Reddish.—A number of Reddish workpeople are petitioning the 
Stook port Corporation Tramways Committee to grant weekly tickets 
from Lancashire Bridge, the top of Lancashire Hill, and Greg's-lane 
to the Houldsworth Arms at special reduced rates. 

Morley.—The town clerk has been requested to write to the British 
Electric Traction Company enquiring if the company are now in а 
position to give any definite information as to when they will commence 
the construction of the light railways in the borough. 

Accident.—Mr. Joseph Whittier, aged 38, superintendent of the 
overhead work in the Leeds Corporation tramways department, was 
engaged on а tower wagon or derrick used in tramway repairs on 
Wednesday, when he fell into the street and was killed. 


Worcestershire.—The Highways and Bridges Committee of the 
County Council have ed to accept £2, from the City of 
Birmingham Tramways Company toward the cost of reconstructing 
Hay Mills Bridge and a culvert across the Alcester road. 


ford. A special meeting of the Urban District Council is to be 
convened to consider the question of promoting a tramway scheme for 
Ilford. А similar proposal was defeated at the last meeting because 
only 10 voted for it and а two-thirds majority was necessary. 


Tees-side.—A married woman has recovered £125 from the Imperial 
Tramways Company in respect of personal injuries sustained when 
alighting from one of the company's cars, The jury found that the 
car was improperly started before the woman had reached the ground. 


Stoke Newington.—It has been referred to committee to consider 
and report on а notice of intention to apply to Parliament for an Act 
incorporating a company with power to construct railways from the 
о to Tottenham, Walthamstow, Epping Forest and Waltham 

ey. 

LiverpooL— The proposal has been made that the Tramways Com- 
mittee should take over the Overhead Railway and merge 1t into the 
traniway service. The committee, after considering the matter in 
private last Friday, resolved that they could not entertain the 
proposal]. | 

Batley.— The work of the laying of the new tramlines has this 
week been completed with the exception of the portion in Halifax. 
road, and that is being delayed until the long-pending agreement 
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between the Corporation and the British Electric Traction Company 
has been signed. | 

Leighton Buzsard and Hitohin Light Railway.—The Light 
Railway Commissioners have submitted to the Board of Trade for 
confirmation an order made by them for the construction of a light 
railway in the counties of ord and Hertford, from Leighton 
Buzzard to Hitchin. 

Llangollen.— Land is being acquired at Trevor for the erection of 
& generating station by the Shropshire, Worcestershire, and East 
Denbighshire Electric Power Company, who are seeking parliamentary 
pone to construct electric tramways at Hadley, Stourport, and in 

t Denbighshire. 

Sowerby Bridge. A small committee of the District Council has 
been appointed to meet the Halifax Tramways Committee, and request 
them to provide shelters at the tramway termiaus at Tuel-lane and 
Wharf-lane for the benefit of passengers, also to extend the tramway 
system to the Council’s boundary. 


Italy.—A Rome message says that the Minister of Public Works 
has received the representative of a London banking firm which will 
shortly secure a concession for the construction of an electric railway 
from Rome to Naples. This will be the longest electric railway in 
Europe, since it will be 125 miles long. 


Southport.—A new section of the electric tramways was opened 
for the public service on Saturday. It forms a large loop on the Kew 
Gardens, route, branching off at St. James's-street, ing along 
Shakespeare-street, Duke-street, and Cemetery-road, and again joining 
the Kew Gardens line in Scarisbrick New-road. 

Exeter.—The City Council have resolved that, in exercise of the 
approval of the Board of Trade, notice be served on the promoters of 
the Exeter Tramways Bill requiring them to sell to the Council the 
undertaking authorised by ihe йге: Tramways Act, 1881, or 82 much 
of the undertaking as is within the city of Exeter. 


Sheffüeld.—A special meeting of the City Council was held on 
Wednesday, when a proposal was under consideration to instruct the 
Finance Committee in preparing the estimates for the mext financial 
year to include therein an estimate of the year's operations of the 
Tramways, Electric Light, and Markets Committees. 


Cape Electric Tramways.—The directors of the Cape Electric 
Tramways, Limited, announce an interim dividend of 6 per cent., 
pavable to sharebolders registered on 24th inst. and to the holders of 
coupon No. 14 attached to share warrants to bearer. The transfer 
register will be closed from 24th to 31st inst. inclusive. 


Gildersome.—A deputation representing Farnley districts has 
recently been appointed to meet the Leeds City Tramways Committee 
respecting the extension of their tramway lines to the city boundary: 
in Whitehall-road, and at the last meeting of the Gildersome District 
Council a representative was appointed to join the deputation. 


Canterbury and Herne Bay Light Railway.—The Light Rail- 
way Commiesioners have submitted to the Board of Trade for con- 
firmation an order made by them for the construction of light railways 
in the county of Kent, in the county borough of Canterbury, and in 
the rural districts of Bridge and of Blean, and in the urban district of 
Herne Bay. | 

Poynton.—This place is at present concerned with the possibility 
of electric tramways being laid in their district. Application is being 
made in Parliament in the ensuing session with a view to obtaining an 
Act authorising the construction of tramways in Macclesfield and 
district. This will include Poynton. The local council are favouring 
the scheme, 

Chelsea. — In order that the Oouncil may secure a /ocus standi, the 
Council have formally dissented from the following schemes : Clapham 
Junction and Marble Arch Railways ; Metropolitan Distiict Railway 
(various powers) ; Great Northern, Piccadilly, and Brompton Railway 
(new lines and extensions); London County Council (tramways and 
improvements). | 

Gloucester.—At the last meeting of the Rural District Council 
there were laid on the table plans and a book of reference of the 
pro electric tramway from Stroud to Cheltenham via Painswick, 
a Bill for which is being promoted in Parliament by a syndicate. The 
matter will come up for consideration at a special meeting of the 
Council to be convened. 

Baroelona.—The tramway employés have announced that they 
will shortly go out on strike., This step, says Reuter, has been 
decided upon owing to the refusal of the central committee of the 
tramway company, which is domiciled in London, to grant the 
increase of wages asked for by the delegates of the employés who 
recently visited England. 

Hove.—A special meeting of the Town Council has now decided to 
proceed with the Tramway Bill as a whole. The Council are opposing 
the application of the British Electric Traction Company for powers to 
lay down a system of tramways in the borough. The consent of the 
ratepayers to the Corporation Bill was obtained at a largely-attended 
public meeting held on Tuesday last. 

Derby.— At the last meeting of the Town Council, the Tramways 
Committee were authorised to engage the services of Mr. C. H. 
Wordingliam to report upon various sites for the proposed station 
for the generation of electric energy for tramway purposes, and also 
as to the desirability or otherwise of having a combined station for 
both the electric lighting and traction. 


Greenock. —The regulations for the running of the tramways were 
considered and ultimately passed at the meeting of the Corporation 
yesterday week. At the same meeting the question of tho speed at 
which the cars run was considered. The speed iu the centre of the 
town is not to exceed six miles per hour, and outside the town, but 
within the burgh, eight miles an hour. 


— 


Lye and Wollesoote. Complaints were made at the last District 
Council meeting that the electric cars were exceeding the limit of 
T set by the Board of Trade. The clerk wae instructed to enquire 
of the traction company whether, instead of the usual copper wire, 
they were experimenting with a German. còrd wire. It was stated 
that there had been several breakages lately. | 

Wandsworth.—The Borough Council have decided to adhere to 
their decision declining to contribute £1,766 towards the cost of the 

roposed widening of Wimbledon-road to permit of the construction 
y the County Council of the suggested tramway from Garratt-lane 
to the county ошату, on the ground that the widening would be 
rendered necessary solely for the proposed tramway. 

Urmston.—The Manchester Southern Tramway Company have 
informed the District Council that though the pan of the proposed 
tramway through Urmston provides for a double set of lines, it is 
only intended to use single lines. Unless the company are prepared 
to make the roads a minimum width of 32ft., opposition against the 
Bill will be lodged on behalf of the District Council. 

Sutton Coldfleld.—On Tuesday a special meeting of the District 
Council in committee was held for the purpose of considering the 
queue of the construction of tramways in Sutton and district. The 

raft of the Birmingham and District Tramways Bill was debated on 
at considerable length. It was intimated that a town’s meeting in 
regard to the Bill would be held in the middle of January. 

Rhondda.—At а meeting of the Rhondda Urban Council on 
Friday, it was reported that the joint sub-committee of the Ponty- 

ridd and Rhondda Councils had met the proprietors of the Porth- 

nod а tramways for the purpose of fixing a price for the taking 
over of the undertaking. The committee considered the company’s 
figure too high, and it was decided to procced to arbitration. 

Dewsbury.—The Britieh Electric Traction Company, who are соп. 
structing a system of tramways in Dewsbury, Thornhill, Ravens- 
thorpe, and through Staincliffe to Cleckheaton, have made an informal 
trial trip from the car-shed at Saville Town, Dewsbury, to Thornhill. 
The date for the official trial has not yet been fixed, and it is antici- 
pated that the cars will not be running for public traffic until January. 


Manchester-Liverpool Express.—Surveys of land to be traversed 
by the Manchester-to-Liverpool mono-railway have now been com- 
pleted, and arrangements are being pushed forward for commencin 
the construction of the line at a point near Warrington. The promised 
early commencement of operations is attracting large numbers of 
labourers into the villages outside Warrington in the hope that they 
may secure employment. | 

Ashton. —The Oldham, Ashton, and Hyde Electric Tramway Com- 
pany have refused to agree to an increase in the minimum number of 
upits of electricity from 360,000 to 450,000 as proposed by the com- 
mittee, but are prepared to take an increased quantity of electrical 
energy on the terms and conditions provided for by Clause 10 of the 
agreement of Feb. 10, 1897. These terms have been accepted. Tenders 
are to be invited for the electric lighting of the car-shed. ! 

„Tube“ Ventilation.—Every effort is being made by the directors 
of the Central London Railway to improve the ventilation under- 
ground. The latest experiment is to substitute iron openwork panels 
for the present wooden ones in the doorways of the lift shafte, and the 
roofs of the elevators are being partly fitted in a similar fashion. It 
is thus made possible for a constant draught of fresh air to descend, 
instead of an intermittent air current, as has hitherto been the case. 


Twickenbam.—It was intimated at the last meeting of the District 
Council that the Loudon United Tramways Compsny had deposited 
plans and sections in connection with the application intended to be 
made to Parliament in the ensuing session for a Bill to empower the 
company to make certain widenings of streets and roads within the 
district. The surveyor was instiucted to prepare а report on the pro- 
posed street and widenings, together with enlarged plans of such 
widenings. 

Devonport.—The Town Council are applying for an order from the 
Light Railway Commissioners for an extension of the tramways to 
Orownhill. e contract for the construction of the tramway from 
St. Budeaux railway station to Saltash Passage has been let. А pro. 
posal of the Devonport and District Tramways Company to extend 
the existing single line in front of the public hall, Fore-street, a distance 
of 3€ft., so as to give them greater facilities for workmen's car traffic, 
has been approved. 

Keighley.—The estimate of the borough and electrical engineers of 
the cost of converting the SERE tramways to electric tramways, and 
of constructing an extension of electric tramway from the top of 
Cavendish-street to the borough boundary at Stockbridge, amounts to 
the sum of £32,459. -It is decided to make application to the Board 
of Trade on or before Dec. 25 for a provisional order to authorise the 
Corporation to carry out the conversion and to construct and work 
several new tramways. 

Scarborough.—It has been informally reported to the Scarborough 
Corporation that tramways will be laid next year down Westborough 
as far as Huntriss-row, but that the company will not be able to carry 
them beyond that point before next season. With a view of alleviat- 
ing the distress prevailing in the town, the Corporation have resolved 
that the borough engineer be instructed to proceed with various 
improvements and works auxiliary to the establishment of electric 
tramways without delay. 

Additional Traffic Returns.—Anglo-Argentine, £583 increase; 
Barcelona Ensanche y Gracia, £52 increase; Barcelona, £104 increase ; 
Brisbane, £166 increase (month of November, £10,291, increase £552); 
Buenos Ayres and Belgrano Electric, £10 increase (month of 
November, £13,698, increase £925); Calcutta, £579 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £9 decrease; Mexico Electric (month of November), 
receipts £42,800, expenditure £24,800; Perth Electric, £131 increase; 
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„ (month of October), receipts £3,832, expenditure 

British Electrical Friendly .— The first annual general 
meeting of this society was held on Monday at Essex Hall. Mr. 
Garcke, chairman of the- Central Committee, presided, and drew atten- 
tion to the fact that the high rate of sick pay granted by the society 
rendered it doubly neo ssary for eve E to exercise the greatest 
vigilance in regard to sick claims. ter on in the proceedings it was 
stited that the rules had Leen drawn up with a view of ultimately 
extending the scope of the society во as to include a provident fund 
and a pension fund. 


n. —At Tuesday's meeting of the Borough Council, a 
letter was read from the London County Council pointing out that 
the Railway Commissioners had deferred the consideration of the 
Middlesex County Council's application to construct a light railway 
in Edgware-road from Cricklewood to Bridge-street, near Kilburn 
Priory, until the result of the London County Council’s proposal to 
make a tramway from near the Marble Arch, slong Edgware-road, to 
Cricklewood, had been decided. The Borough Council decided to adhere 
to their decision not to sanction the proposed tramway along that 
part of Edgware-road under their control. 


Clacton-on-Sea.—The promoters of the Clacton and St. Osyth 
light railway order are objecting to the clause іп the order under 
which they would be compelled to take electrical energy from the 
Council in the event of their being able and willing to supply it. The 
committee reported at the last Town Council meeting that both sides 
had bcen heard by the Board of Trade on the point, and the Board of 
Trade had decided to consider as to adopting one of the two courses : 
(1) to corfirm the order embodying the clause in question ; or (2) remit 
the order to the Light Railway Commissioners for further considera. 
tion. It was further stated that the promoters of the light railway 
had intimated their intention of opposing the Council's application to 
borrow £1,500 for electrioity works. 

Nottingham.—Several accidents have recently occurred on the 
Lenton Boulevard line of electric tramways, owing, it is stated, to the 
standards being placed in the centre of the roadway and to the 
gradient from the centre to the foot pavement being dangerous to cart 
traffic. A preliminary meeting of persons interested has been held at 
: Old Lenton to consider steps to be taken to remedy the grievances. In 
the course of a discussion on the various points concerned it was 
unanimously agreed that the standards, and especially the one at the 
bottom of Willoughby-street, were a distinct encroachment on the 
public rights of vehicular traffic, and the fall of the road to the gutters 
was extremely dangerous, especially to coal carters. A deputation is 
to wait ороз the Tramways Committee in the matter. 


Leeds. —The oe of protecting passengers from bad weather 
when riding on the top of a tramcar has been taken up by the Tram- 
ways Committee. The design of a removable awning which has 
recently been undergoing tests in Liverpool is stated to have been 
improved upon by Mr. Joaquim Antonio de Macedo, the Portuguese 
vice-consul of Leeds. The committee have decided to give a trial to 
the invention, and a tramcar fitted with the Macedo cover is expected 
to be ready next month. At their last meeting the committee approved 
tlie recent report of the general manager in regard to various proposed 
alterations iu the stages and method of collecting fares. The changes 
will come into force on March 26 next, including the new system of 
fare-collectiog by ticket and that of overlapping stages. 


Sitretford. —The grant on Friday of an injunction restraining the 
Manchester Corporation and the Stretford District Council from taking 
possession of, removing, or otherwise interfering with the tramways 
within the Stretford district was followed on Saturday by the inevitable 
developments. Since the southern tramway routes have been elec- 
trified—that is, since Dec. 1—the Manchester Corporation have been 
running horse cars between the city boundary and the Cock Inn at 
Stretford. They have also been шш forward the electrical equip- 
ment of the lines in the Stretford district, and it was expected that 
the permanent way as far as Trafford Bar would be completed in a 
few weeks and the whole of the work in two months. As a result of 
the injunction, howerer, the service of horse cars has been discontinued, 
and all work upon the roads has also been stopped. | 

Sunderland.—Mr. England reported to the last meeting of the 
Tramways Committee that the result of his negotiations with the 
postal authorities in regard to having letter-boxes ou the cars, was that 
the Post Office wonld only consider the question of having letter- 
boxes on one car from cach terminus at a certain time during the 
evening. The committee did not tbink the offer worth entertaining. 
The question of office accommodation was considered, and it was 
resolved to ask the Town Hall Committee to take immediate steps for 
providing better offices. A sub-committee of six was appointed to 
confer with a similar sub-committee from the Lighting Committee for 
the purpose of makiug arrangements for the visit of the Municipal 
Electrical Association, of which body Mr. J. F. О. Snell, the borough 
electrical engineer is president. The association's annual meeting is 
to be held in Sunderland in July next. 


Torquay.—The Town Council met in committee last week to con- 
sider the applications of the three tramway companies for powers 
to run electric trams in the borough. It was ultimately decided to 
negotiate with the promoters on the following five points: (1) What 
price will esch compsny be prepared to pay the Corporation for the 
electric power necessary to work the trams’ (2) What condition will 
each company give with regard to the right of purchase’ (3) Would 
each company be prepared to construct according to the specification 
of Kincaid, Waller, and Co., the experts recently consulted by the 
Corporation ' (4) Would the companies be prepared to accept the 
routea, or such of them as might be approved by the Corporation, 
sketched out in the report recently made hy Mr. Waller’ (5) Was 
each company prepared to guarantee the construction and proper 
equipment of the tram service if it secured the powers, 
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Rowley.—At a meeting of the District Council on Tuesday the 
General Purposes Committee reported that certain alterations had 
been made in the scheme for the reconstruction of the tramway at 
Tividale by the Birmingham and Midland Tramways Company. The 
committee also reported that notices had been received of the proposal 
of the Dudley, Stourbridge, and District El2ctric Traction Company to 
apply for a provisional order for the extension of the Dudley and 

alesowen and district light railways. The solicitor explained that 
two portions of the proposed trainways would run through districts 
for which the Council were applying for a provisional order. It was 
decided to oppose the application. It was also resolved to make 
шас to the Light Railway Commissioners for the allowance of 
the costs, amounting to £557, respecting the application made in the 
session 1902 for a provisional order for light railways from Old Hill to 
Blackheath, and a committee was also appointed to deal with the 
construction of the proposed lines. 


Edinburgh.-— À special meeting of the Lord Provost's Committee 
of the Town Council has been held to consider the schemes for the 
construction of electric tramways between Edinburgh and South 
Queensferry and between Joppa and Musselburgh. The meeting 
lasted 14 hours, and numerous points brought forward by the town 
clerk were discussed in connection with the plans of the proposed 
tramways. Among other points raised, it is understood, was the 
widening of the Dean Bridge, and a proposal that the tramway com- 
pany should pay one-third of the cost, the town one-third, and the 

ed proprietors on the north side of the bridge one-third. A pro- 
posal was also made that the cable tramway from Comely Bank should 
run round by Blackhall, and from thence into the west end of the 
city, leaving the electric tramway to start from the village of Black- 
hall. One condition that was very strongly supported was that the 
electric current should be conveyed underground as far as the out- 
skirts of the city. The town clerk was inatructed to communicate 
with the promoters, and to call another meeting on the subject. 


Burton and Ashby Light Railway.—In the House of Commons 
on Tuesday Sir Walter Foster asked the President of the Board of 
Trade whether his attention had been called to a scheme for making a 
пер railway between Burton-on-Trent and Ashby-de-la-Zouch by the 

idland Railway Company, which has been approved by the Light 
Railway Commission, and whether, seeing that a similar light railway 
scheme was rejected last quarter, after opposition by the Midland 
Railway, he can see his way to alter the terms so as to give the Derby- 
shire County Сооп зі], or the urban district councils through whose 
districts the line passes, the right to acquire the undertaking at the 
end of 35 years at cost price, as on the only similar line sanctioned in 
the county of Derby, instead of on the terms proposed—viz., the full 
value as a going concern, with the obligation to lease the line to the 
Midland Railway Company—seeing that the line is made for a con- 
siderable portion of its length on land belonging to the Oounty 
Council. Mr. Gerald Balfour replied that the order referred to by the 
hon. member had not yet been made by the Light Railway Commis- 
sioners, and submitted to the Board of Trade for confirmation, as 
provided by the Light Railways Act. When it was submitted due 
notice would be published in the London (razette and a local newspaper 
to enable objectors to the confirmation to lodge objections, which in 
due course would receive full attention from the Board of Trade. 


Aberdeen.—The Corporation are applying for a provisional order 
for power to constiuct additional tramways—i e., a tramway from 
Victoria Bridge to Union-street via Market-street, Palmerston-quay, 
Upper-quay, and Guild-street to Bridge-street—the Corporation 
already possessing authority to construct a tramway from Victoria 
Bridge southwards into Torry. Another clause has reference to the 
construction of a double line on the existing track along part of 
Bridge-street and Union-terrace ; while further powers sought in the 
matter of tramway extension are for the construction of a double line 
of track from Fonthill-road to Holburn-street, and for the doubling of 
the Rosemount section. In connection with the proposed Torry 
tramway, all the works connected with the tramway must be executed 
to the satisfaction of the engineer of the Harbour Commissioners, and 
any question of difference between the engineer of the Commissioners 
and the engineer of the Town Council shall be referred to and deter- 
mined by an engineer to be appointed by the Board of Trade. The 
Commissioners may also make and enforce by-laws restricting the rate 
of speed of the tramways on the quays, and nothing in the order is 
to be held as abridging the Commissioners’ righta to construct, alter, 
remove, and maintain lines of rails, sidings, and other conveniences 
for conducting the general traffic of the Торо, on the quays on 
which the tramway is proposed to be laid, subject always to the 
restrictions put upon the road authorities in regard to the matter of 
opening up the roadways for repairs, etc. Power is also requested to 
make additional crossings and to double tramway lines when and 
where found necessary. 


Swansea.—The Corporation will presently be proceeding with 
tramway extensions from Bryn-road to Port Tennant, from Sketty to 
the docks, and from Carmarthen-road to Brynhyfryd, under powers 
obtained in the recent omnibus Bill Further extensions towards 
Neath, to join up with а county line, another to Clydach, and a third 
to Fforesttacu, are also contemplated, the necessary authority baving 
been secured under the Light Railways Act. In addition, it has been 
decided to purchase from the British Electric Traction Company such 
sections of the existing tramways as can be so dealt with during next 
year. At a meeting of the Electricity Committee on Tuesday, the 
chief electrical engineer (Mr. Prusmann) presented a report on the 
result of the visit of a number of members of the Corporation to Paris 
with the object of investigating the working of the Dolter surface- 
contact system and electric tramways, The report deals at length 
with the various tests and inspections made. The line, says the 
engineer, was inspected under almost the worst possible conditions, 
many of the studs being under water and mud, and all the tests were 
carried out during a downpour of rain, The car carrying the deputa- 
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tion to the end of the line ran perfectly smoothly, and a good speed 
was maintained. He also visited M. Dolter’s laboratory, where he 
minutely examined the different parts of the studs and carried out 
further tests, which were perfectly satisfactory. The committee 
decided to defer the consideration of the report, and in the meantime 
to obtain from the four companies who have surface-contact systems— 
the Dolter, Schuckert, Kingsland, and Lorain—their price per mile 
for laying down the system, and the price per mile of electrical 
equipment. 

London County Council.—At Tuesday's meeting of the London 
County Council the Highways Committee presented a report in which 
they stated that, in accordance with the resolution of the Council, 
notice has been given to the North Metropolitan Tramways маш al 
of the intention of the Council to put in force the provisions of the 
lease granted to the compeny of the Council's northern tramways 
undertaking, which relate to the adoption of electrical traction for the 
working of these tramways. The committee stated that they have 
before them preliminary plans prepared by the Council's officers 
indicating the characteristics of the routes to be dealt with, in 
order to ascertain what tem or systems of traction it will 
be advisable to adopt; and they sre in communication with the 
company and with certain of the local authorities concerned in the 
matter. With a view to submitting to the Council, at as early a date 
as possible, definite proposals for the reconstruction of the lines, they 
have instructed the officers to proceed with the preparation of detailed 
plans and with the making of the 5 surveys on the general lines 
which they have approved. The engineer has represented to them that 
he will be unable, with his present staff, to cope with the very large 
amount of additional work which will devolve upon his department in 
connection with the matter; and having to the special character 
and to the шмше of the work, they think that the best course to 
adopt will be for arrangements to be made for the employment tempo- 
rarily of a further number of assistants in the engineer's department, 
In order to permit of the plans, estimates, etc., being prepared 
without undue delay, they asked the Council te pass a preliminary 
capital vote of £4,000 to cover the expenditure which has already 
been incurred, under resolutions of the Council, in connection with 
the preparation of the preliminary plans, etc., and also to provide for 
the requisite drawing and surveying staff in connection with the 
reconstruction of the portions of the Council's northern tramways, 
which it is proposed shall be worked from the electricity generating 
station to be established at Greenwich. In connection with the recon- 
struction of the tramways between Westminster and Tooting, the 
committee asked for authority to spend a sum not exceeding £1,370 
for reconstructing two short connecting lengths of tramways close to 
the Elephant and Castle, and two across St. George’s-circus, and for 
the doubling of the present single lime at the Tooting terminus. They 
further кошш]. that the offer of Messrs. J. G. White and Co. 
to carry out the work at prices based upon their existing contract with 
the Council for the reconstruction of the Tooting-to- Westminster, 
etc., lines, be accepted, and that the work be carried out under the 
supervision of Dr. Kennedy, under his agreement with the Council. 
Messrs. J. G. White and Co., the contractors for the road work 
and platelaying in connection with the reconstruction of the 
Tooting - to - Westminster, etc., tramways have called attention 
to the fact that the amount of their contract — namely, 
£171,145—has been reduced by а sum of about £11,000 in 
eonsequence of a large portion of the paving of the tramway 
margins having, by arrangement, been carried out by the respeotive 
foad authorities concerned. This arrangement was found to be 
economical and convenient where the road authorities concerned were 
themselves carrying out paving works outside the tramway tracks in 
the roads affected. The contract with Messrs. White and Co. provides 
for the retention by the Council of 10 per cent. of the amount of the 
contract, and they have asked that, in view of the fact that the work 
is now nearly completed, this percentage may be calculated upon the 
net value of the contract—that is, £160,000. The Highways Com- 
mittee are advised that if effect is given to the suggestion the Council’s 
interests will not be prejudiced in any way, and they recommended 
that the request be acceded to. The committee further reported that 
under the Act of 1902 they are taking the necessary steps to acquire 
certain property at Greenwich for the purposes of the electricity 
generating station to be established there. | 


LIGHTING AND GENERAL. 


Barking.—Penny-in-the-alot electricity meters are now in use in 
the town. | 

Darlington.—Mr. Lunn, the engineer, has been requested to report 
on automatic electricity meters. 

Richmond (Yorks).—An effort is being made to develop the tele- 
phonic communication in the town. 

Hythe.—The Folkestone Electric Supply Company will shortly 
supply the borough with electric light. 

Oasett.—A plot of land has been purchased for £1,200 as a site 

for refuse destructor and electric lighting station. 

Ipswich.—Sanction has been obtained to the borrowing of £69,000 
for the purpose of the electric lighting undertaking. 

Wooler.—The electric light is being installed at Chillingham Castle. 
A telephone exchange will be opened at Wooler shortly. 


Morley.—Mr. H. Drewett, the borough electrical engineer, has given 
notice to terminate his appointment under the Corporation. 


Kilmarnock. — The Town Council have appointed Prof. Kennedy 
as engineer for the proposed electric lighting and traction scheme. 

Stewartstown.—A canvass is being made re electric lighting, and а 
deputation is to visit Belfast to ascertain terms for an installation. 


street, Bradford, has 


y formed some time ago for the purpose 


Kilmaloolm.—The com 
ilmalcolm has now applied for a provisional 


of supplying electricity in 
order. 

Worksop.—After considerable debate last week the Council 
роща Mr. A. Best, of Bradford, shift engineer at the electricity 
works. 

Croydon,—Mr. Ducat has held an enquiry into the application of 
the Oounty Council for sanction to borrow £45,406 for electric 
lighting. 

Holyhead.—Mr. Price White, the electrical engineer, is preparing 
plans for an electric lighting scheme, which will probably be ready in 
January. 

Canal Traction.—It is stated that the Birmingham Canals Naviga- 
tion Company are investigating electrical haulage employed on tho 
Continent. 

Brighton.—Last night a long report by Mr. Bennett was received 
on the proposed municipal telephones. Details of tenders will be 
found in another column. 

Hornsey.—A cable is to be laid to supply the new schools now 
being erected in Mattison-road, Harringay, and the houses in Duke's- 
avenue and Methuen-park. 

Huddersfield. ds Cay eas is to be made to the Board of Trade 
for power to enable the Corporation to supply the urban district of 
Linthwaite with electricity. 

Liehfeld.— The Council will at their next meeting reconsider the 
position with regard to the powers obtained in connection with the 
supplying of electric light to the city. 

Bristol.—The Docks Committee have received the usual notice from 
the promoters of the Somerset and District Electric Power Bill, and 
referred same to the town clerk for report. 

West Indian Cables.—It is stated that Germany is planning the 
laying of cables from the Azeres to Dutch Guiana in order to be inde- 
pendent of the English wires in time of war. . | 

Another New Paper.—The latest technical paper is called 
Le Distribuzione Elettrica, published bi-monthly by A. Martelli, 
4, Via Morigi, Milan, at 4s. 104. per annum. 

Eastbourne.—The Corporation has given instructions to Мг. G. 8. 
Jinman to sell by auction on Jan. 19 the old electric light works in 
the vicinity of Ashford-road and Juuction- road. 

Rhondda.—A notice from the South Wales Electrical Distribution 
Company, stating their intention to lay their mains along the high- 
ways, is before a committee of the District Council. 

Cannock.— Application is to be made to the Board of Trade to 
extend the time for utilising the powers under the electric lighting 
provisional order for a further period of 12 months. 

Agencies.—A Dutch engineer desires to take up the general agency 
in Holland and Belgium of leading manufacturers of electrical 3nd 
other goods. Particulars appear in another column. 


East Barnet.—The New Barnet Tradesmen's Association have 


called a meeting to discuss the electric lighting scheme of the Council, 


and have invited the members of the Council to attend. 


Eastern Extension, Australasia, and China Telegraph Co — 
The directors have declared an interim dividend for the quarter ended 
Sept. 30 of 2з. 6d. per share, free of income tax, payable Jan. 15. 


Bo'ness.—The ratepayers in the east ward have resolved to offer 
objection to the passing of the provisional order applied for in the 
name of the Town Council requesting powers to light the burgh by 
electricity. 

Morecambe.—An agreement has been entered into with the 
National Telephone Company, Limited, for placing wires under streets, 
in which it is stipulated that no work should be done in the streets 
between April 1 and Oct. 1. 

Tunbridge Wells.—The Tunbridge Wells Corporation on the 16th 
inst. notified that, as soon as arrangements can be made, the National 
Telephone Company will afford full inter-communication service to all 
subscribers on both systems. 

Illogan. PER Ma is to be made to the Board of Trade by the 
Urban Electric Supply Company, Limited, for a provisional order to 
authorise them to produce and supply electricity for all public and 
private purposes in the distriot. 

Devor.—The Scavenging Sub-Committee is about to visit the 
Hackney and other destructors. The committee are considering the 
erection of a destructor at the electric light works and another at 
the pumping station at the pier. 

Bridgwater —The Somerset Drainage Commissioners are watch- 
ing the Bridgwater Gas and Bridgwater Electric Lighting Bills, which 
are to be brought before Parliament. They have arranged to havea 
clause inse in the Bills for their protection. 

Woolwich. — The Borough Council are in favour of the renewal of 
the London County Council's application to Parlisment for powers to 
enable metropolitan councils to wire and fit consumers’ premises for 
electric lighting, and obtain loans for that purpose. 

Wereford.—The Electric Lighting Committee in their report state 
that the business of the undertaking is proceeding in a very satis- 
factory manner, and the demand for current is increasing. They 
have determined to extend a main at а cost of £180. 

London Gaszette.—The partnership existing between A. L. Rhodes 
and S. W. England (trading as Rhodes and Webster and Rhodes Elec- 
trical Manufacturing Company), City Electrical Works, Paradise- 
n dissolved by mutual consent. 

Sale of Plant. —The Dublin Corporation, being about to open their 
new electricity supply works, are prepared to sell hy private treaty, 


either as a whole or in lots, the generating plant now running in their 


existing works. Particulars appear in another column. 
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‚ Greenock. —During November two applications for supply of elec- 
tricity were made, bringing the total up to 305, which is equivalent 
to 39,929 8-c.p. lamps. The units gonerated numbered 60,789, 
55,147 being sold, or 14,692 more than for the same period last year. 

Keighley.— An increase of 6,826 units in the electricity sold during 
November, as against the same month of last year, is reported. Ап 
increase of 31, units has also been recorded in electricity sold 
during July 1 to Nov. 30 compared with the corresponding period 
of 1901. ‚ 

Sir Hiram Maxim Electrical and Engineering Co.—We have 
received a circular giving illustrations of the late visit of the Shah of 
Persia to the works of this company, whose chairman, Mr. Jules de 
Meray, has just been made a Commander of the Order of the Lion and 
the Sun. 

Long Eaton.—The Urban District Council on Tuesday formally 
inspected the electric light installation station, and the boiler fires 
were lighted. There are two engines, one of which is во far advanced 
as to be able to drive the dynamos for street and private lighting on 
Christmas Eve. 

Edison and Swan United Electric Light Co.—The accounts 
for the year ended June 30 last show a debit balance to profit and 
loss of £2,068. Special charges, amounting, after deduction of £183 
breught forward from last year, to £57,724, have been carried to a 
suspense account. 

Southampton.—Sanction has been received to the borrowing of 
£3,092 for the extension of the electric lighting mains, and the sum 
of £4,315 for the purposes of the generating station. Sanction has 
also been received for the amount required for extending the tramways 
depdt at Portswood. 

Removal.—The offices of the Typewriting Telegraph Corporation, 
Limited, have been removed from New Broad-street to 92, Queen 
Victoria-street, E.C. Messrs. Doherty and Donat have removed their 
offices from 82-85, Deansgate-arcade to Economic-buildings, Spring- 
gardens, Manchester. 

Victoria Docks.—We are informed that the extensive dock 

remises of the Acme Wood Flooring Company, Limited, at Victoria 

ocks, are now being equipped with a pua lighting installation 
to the specification and plans of Mr. F. H. Taylor, the consulting 
engineer of the company. | 
to.—The Council have resolved that in future all cases 
where street-lighting is required are to be in the first instance referred to 
the electricity department with a view to such streets being lighted 
by electric lamps, provided the charges for so doing do not exceed 
the standard charges for such lighting. 

Walton.—The Urban District Council have decided to apply to 
the Board of Trade, pursuant to the Eleotric Lighting Acts uP 1882 
and 1888, for a provisional order for the supply of olectrical energy 
for all public and private works within the district, and the clerk is to 
take the necessary steps in reference thereto. 

Tiverton.—The Lighting Committee having recommended the 
adoption of Messrs. Christy Bros. and Middleton's scheme for lighting 
the town by electricity, it has been referred to the Council in com- 
mittee to consider Messrs. ори» and the borough surveyor's 
schemes in connection with that of Messrs. Christy. 


Whitehaven.—The free wiring question is being considered. The 
second half of the battery will now have to be installed, at а cost of 
about £500, and it is proposed at the same time to erect а battery- 
zoom and also a suitable office for the tise of the electrician. The 
2stimated cost is £280, and plans have been prepared. 


Dollar —Messrs. Crompton and Oo., Limited, have submitted а 
drawing of the town showing the running of the mains they propose 
to erect. The supply is to be by overhead mains on poles ab yards 
apart. The company have decided to put down gas producers and 
gas generators for their dynamos for the electric supply. 


Hammersmith.—The loan of £17,550 required for various electric 
lighting purposes has been completed At Wednesday's meeting it was 
repo that since the last Council meeting 15 additional consumers 
had been connected, representing a maximum of 429 8-c.p. lamps, and 
555 ra total number of consumers now taking current from the mains 
is 1,155. 

Jedburgh.—A deputation from the Town Council has visited 
Hawick to inspect the electric lighting arrangements of the town. 
Messrs. Crompton and Co. are to proceed with the electric works at 
Jedburgh, and the Town Council have decided to take the current for 


street-hghting at so much per unit, the Hawick arrangement being a 


lump sum. 


Long-Distance Telephone.—It is stated that the opening of the 
telephone wire between Rome and Paris, which is 1,187 miles in length, 
and which was completed two months ago, has been delayed, owing to 
an error on the part of the constructors in using wire only 4mm. in 
diameter. The delay also applies to the opening up of telephonic 
communication between Rome and London. 


Npesom.—The electrical engineer in his last report states that the 
supply of electricity had been continuous, and that the machinery was 
in good working order. Four additional applications for energy had 
been received, making & total equivalent to 5,955 lamps of 8 c.p. for 
private lighting to date. "Three extensions are to be carried out at an 
estimated outlay of £609 бе. 4d., the necessary guarantees having 
been.obtained. 

Penrith.—The tradesmen in the ''compulsory area" are bein 
eircularised re electric lighting. The price of current will not excee 
Ба. pe Board of Trade unit for lighting and 3d. for motive power. 
Mr. J. Armstrong has been instructed to make a visit to each place 
of business. Enquiry is also being made as to whether the wiring of 
premises is required on the hire-purchase instalment plan extending 
over seven to ten yeers. 


Leeds. —The Lighting Committee of the Corporation have authorised 
the preparation of two alternative schemes for the electric lighting 
of all the tramway routes within a mile radius of the centre of the 
city. The committee have also decided to proceed at once with the 
laying of the electric lighting mains already authorised, the idea being 
to, as far as possible, provide work for the unemployed. 


Burslem.—<A sub-committee of the Electric Lighting Committee 
has been appointed to confer with the Sanitary Committee with 
reference to the pro new destructor. At a recent special meeting 
of the Electric Lighting Committee, Mr. C. E. Botley, C.E., of 
Hastings, attendel and gave a detailed explanation of the report 
recently presented to the members of the Council 5y Mr. H. Peaty, 
gas manager, showing the advantage of using gas-engines as to the 
motive power for driving dynamos. The report was agreed to. 


Falham.—The Borough Council have agreed that Lochaline-street 
and Runnock- street be lighted with incandescent electric lamps at ап 
estimated cost of £240, and that advertisements be issued inviting 
tenders for the work. The borough electrical engineer in his 
last report states that from Nov. 22 to Dec. 1, 1902, applications 
equivalent to 908 8-c.p. lamps had been received, making in alla 
total of 40,195 8-0. p. lamps, and that 617 services had been connected 
to the mains, representing an equivalent of 26,080 8-c.p. lamps. 


Finehley. —The electrical engineer is about to proceed to Germany 
to inspect batteries in view of the lowest tenders for the item being those 
from German firms —viz., £800, £970, and £980, as compared with 
£1,290 and £1,295 from English firms. At the last Urban District 
Council meeting the Finance Committee reported with regret that, 
owing to the inability of the National Telephone Company, Limited, 
to give the Council the assurance that there will be no interference 
with the service when installed, in consequence of determination of 
wayleaves, etc., they are unable to recommend the Council to enter 
into the agreement which has been submitted by the company. 

Catalogue.—From а new catalogue of Heathman’s well-known 

atent extension ladders we note that the firm can now be reached b 

eneral Post Office telephone, 150 Putney. Many of Heathmans 
telescopic ladder towers are in use at electric lighting installations. 
At Battersea municipal buildings one is usod for a man to clean lamps 
and ceilings 40ft. high ; it can be moved about, raised, and lowered 
by one man, while by turning on ite side it may be run through door- 
ways only 6ft. 9iu. nigh. When vertical closed it stands 14ft. Jin. 
high. There is a table at top on the guard rail above the platform 
for tools. The Great Eastern Railway Company have 13 for use at 
various stations to trim lamps. 

Kirkealdy.—At the last meeting of the Chamber of Commerce the 
secretary reported that, in reply to the complaint regarding inadequate 
telephonic communication between Kirkcaldy and Edinburgh and 
Glasgow, a communication had been received from the Post Office 
authorities to the effect that steps were being taken to provide 
additional trunk lines between those places. The work at the generat- 
ing station is now nearing completion, and it is understood that tho 
electric light will be turned on over the whole district for the first 
time probably on Christmas Eve. A large number of applications 
have been made to have the light supplied to shops and houses. А 
successful trial of street lighting was made on Monday. 

Stock Exohange.— The Stock Exchange Committee has appointed 
Dec 29 as a special settling day for the British Electric Traction 
Company's further issue of 32,066 ordinary shares of £10 each, fully 
paid, Nos. 200,001 to 232,066; and Jan. 7 for the same company’s 
further issue of 18,937 6 per cent. cumulative preference shares of 
£10 each, fully paid, Nos. 300,001 to 318,937. "The committee has 
also ordered the above-mentioned securities to be E ie in the official 
list. Applications have been made to the Stock Exchange Committee 
to appoint a special settling day in and to grant a quotation to the 
Black eath and Greenwich District Electric Light Company’s 50,000 
7 per cent. cumulative preference shares of £1 each, and Typewriting 
Telegraph Corporation’s 71,100 ordinary shares of £1 each, fully paid, 
Nos. 1 to 71,100. 

Camberwell, —Permission has been granted to the Postmaster- 
General to open streets, etc., for laying underground telegraph wire 
pipes. With regard to an рен of the London Electric Supply 
Corporation to the Board of Trade for an extension of its ares of 
sappy to the entire borough, the following report has been submitted : 
The borough is at present supplied over nearly its entire area by the 
County of London and Brush Provincial Electric Lighting Company, 
Limited, and in а small portion hy the Crystal Palace and District 
Electric Lighting Company, Limited. The London Electric Supply 
Corporation at present has powers to supply, and is supplying. that 
portion of the borough north of the London, Brighton, and South 
Coast Railway line throughout. This Council last year applied to the 
Board of Trade for a provisional order sanctioning the purchase of the 
London Electric Supply Corporation’s order by this authority, but the 
conditions imposed in the order by the Board of Trade were such that 
it was deemed advisable not to proceed further with such order. The 
application now being made by the London Electris Supply Corpora- 
tion, Limited, is, in the opinion of tbe Electricity Committee, one 
that shauld be supported by this Council in the interests of the borough, 
The committee recommend that the Board of Trade be informed that 
this Council consents to the application of the London Electric Supply 
Corporation to the Board of Trade, session 1903, for the production 
and supply of electricity in the borough, the acquisition of land, 
arrangements with local euthorities, transfer of powers, construction 
of works, breaking-up and other interference with streets, levyiug 
rates and charges, and other purposes under the Electric Lighting Acta, 
1882 and 1888, within so much of the metropolitan borough of Cam- 
berwell as is not included in the area of supply under the London 
Electric Supply Corporation Electric Lighting Order, 1839, and the 
London Electric Supply Corporation Electric Lighting Metropolitan 
Order, 1890. 
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Kocles.—The borough electrical engineer has been instructed to 
re fully his recommendations for improving the street-lighting. 

e report is also to deal with the pro 8 now made for increasing 
the demand for electric current, including the proposed adoption of a 
system of йереп meters. The Council are ordering 100 Nernst 
lampe for public lighting, 

Athletios and Ping Pong.—The second annual meeting between 
football teams from Glover's and Royce’s took place on Saturday last 
at Trafford Park, where the cable-makers won easily by three goals to 
love. Both teams and officials were entertained to tea by Mr. E. A. 
Claremont, aud afterwards а ping-pong match took place between 
seleoted members of the teams, when the dynamo-builders took their 
revenge by three sets to two. 

"Agricultural Annual and Mark Lane Express Almanao."— 
The Agricultural Annual and Mark Lane Express Almanac" for 
1903 is now in its eleventh year. In form the annual is similar to last 

ear's issue, and the size is practically the same, but its contents are, 
if anything, above the high standard attain d in previous years. This 
marvellous sixpennyworth is published at the offices of the Mark Lane 
Express, 1, Essex-street, Strand, London, W.C. 

Colne.—The electrical engineer, Mr. A. С. Cooper, in his last 
report stated that the whole of the generating plant was in good 
working order. Since the commencement of supply of electricity, in 
September last, lamps and motors had been connected equivalent to 
4,020 8-c. p. шаре The number of units sold since last September 
was 26,479. А deputation has been reappointed to attend the next 
conference on municipal telephones to be held in Burnley. 

Southwick.—The Urban District Council have adopted the follow- 
ing proposition: That this Council, in conjunction with the Urban 
District Councils for New Shoreham and Portslade-by- Sea, agree to 
joint opposition to the Brighton Electricity Bill, unless the Brighton 
Corporation insert a clause to the effect that the price to be charged 
for the supply of electricity in the urban districts of Shoreham, 
Portalade, and Southwick be the same as that in force at Brighton." 


Swindon.—Notice has been given that the Corporation propose to 
charge for current коо to the actual amount of energy supplied, 
as recorded by meter, as follows: for lighting purposes 5d. per Board 
of Trade unit or 2d. per Board of Trad unit for all current consumed 
pus a capital charge at the rate of £7. 10s. per kilowatt of maximum 

emand per annum; for motive purposes 24d. per Board of Trade 
unit, less a discount of 5 per cent. on accounts if psid within 14 days 
of demand. 

Middles —The electrical engineer (Mr. Taylor) in his last 
report states that the number of units supplied during November was 
51,000, against 42,200 in November last year. The total revenue was 


704, as inst £671 last year, while the expenditure was £275, 
against 6, in spite of the units being 10,000 extra, leaving a profit 
of £429. Last year 17,000 lights were connected, as against 25,800 


at сад The average price for the month was 3jd., as compared 
with 54d. last year. ! 

St. Pancras.—A communication із to be sent to the Postmaster- 
General pointing out the seriousness of the unemployed question, and 
further stating that the Council have given permission to the Post 
Office to open up a jargo number of streets in the borough for the 
p of laying telephone wires, and asking that the work may be 
undertaken at once. Fhe Electricity and Public Lighting Committee 
also are to press forward as quickly as possible their plans for the 
further extension of mains. 

South Wales Electrical Powor Distribution Co.—Mr. Robert 
Forrest has accepted the chairmanship of this company, rendered 
vacant by the death of Mr. Archibald Hood. Mr. W. W. Hood has 
joined the Board, and Mr. E. P. Martin, one of the original directors, 
who resigned his seat at the beginning of the year through ill-health, 
has now rejoined his former co iet Sir William Thomas Lewis, 
besides being an original director of the company, is also acting as one 
of the trustees for debenture holders. 

Cardiff. —The Electrical and Lighting Committee have decided to 
extend the electric lighting mains for 1,500 yards, on obtaining a five 
years’ guarantee. The total works cost for the month of October is 
reported as £647. 16s. 10d., or 921d. per unit. The total revenue cost 
charges for the sume period, including loan charges, was £1,480. 
7s. 10d., or 2°103d. per unit. For November the total works cost 
was £751. 7s. 6d., or 811d. per unit, and the total revenue cost, 
including loan charges, was £1,561. 5s. bd., ог 1°732d. per unit. 


Heywood —According to the last report there are 72 consumers on 
the books of the Electric Lighting Committee, and the number is 
increasing week by week. There are also 60 motors either working 
or about to commence working almost immediately. If all the con- 
sumers were taking power at once the works would have to supply 
4,200 8-c.p. lamps per day. From the commencement of the works 
up to Sept. 50 the consumption was 32,991 units. From the com. 
mencement of October to Dec. 9 the consumption was 23,183 units. 


American Pacific Cable.—The Daily Telegraph's New York 
correspondent wires as follows: In memory of John W. Mackay, 
I christen thee ‘‘ Pacific Cable." May it always carry messages of 
happiness.” It was with these words that Miss Lucille Gage, the 
11-year-old daughter of the Governor of California, beak named 
the Trans-Pacific cable, which is to connect America with Honolulu, 
the Philippines, and China. The landing and splicing of the shore 
end at San Francisco was accomplished without a hitch, and was 
witnessed by nearly 40,000 people.” 

X-Rays.—The Daily Telegraph is responsible for the following : 
An order from the Japanese Government for a quantity of X-ray 
apparatus has been received by з Philadelphia firm. The representa- 
tive of the Mikado recently purchased an X-ray machine, which, he 
explained, was to be utilised 1n the Government mints in Japan for 
the detection of dishonest employes. The machine was used to 


examine suspects as they left the mint Чай) and it revealed the 

presence of coins that had been consigned for safe keeping to the 
ilty ones’ stomachs. The test was so satisfactory that the Japanese 
vernment has ordered several outfits.” 

Tipton.—Àn awkward deadlock has arisen between the District 
Council and the Midland Electric Supply Corporation in reference to 
the supply of eleotric current within the pan The Wolverhampton 
Express says the Council withdrew a Bill they were promoting on 
their own account on condition that the corporation should supply 
them with current in bulk, the District Council intending to supply 

rivate customers. Now, however, that the Midland Oorporation 

ve obtained their Bill they contend that it gives them а monopoly 
to supply private customers, decline to admit the right of the Council 
to do so, and refuse the matter to be arbitrated upon. 

Bognor.—At the last meeting of the District Council a letter was 
read from the secretary to the General Post Office stating that as 
25 subscribers had been obtained to the proposed Post Office telephone 
exchange for Bognor, it was intended to proceed with the matter 
forthwith, and asking that the Council would give an assurance to 
afford all reasonable facilities, including the grant of wayleaves on 
the roads, under the usual conditions. The Oouncil having gone into 
committee on the subject, it was resolved that the agreement with the 
Post Office be not entered into until some definite information was 
forthcoming as to the time the service would be established. 


Lowestoft.—The Electric Light Oommittee in their last report 

state that during the past month 12 extra consumers had been con- 
nected to the mains, representing 393 8-c.p. lamps, which brings out 
a total of 310 consumers, representing a load of 16,288 8-c.p. connected 
to the mains. An extension is to be made to supply one 2$-h. p. motor 
and 12 lampe, also a cable to the new Board school. The committee 
have authorised the engineer to purchase two pairs of cable stands at 
a cost not exceeding ' £6. 10s. each; also new files up to the value of 
£5; and sundry lengths of cable. The matter of the new tramway 
switchboard required at the electric lighting station having been dis- 
cussed, the committee came to the conclusion that the first scheme 
submitted by Mr. Hawtayne was the better one. 
. Brixham.—The ratepayers met on Tueeday to consider a proposal 
to authorise the District Council to proceed with the 1 electric 
lighting scheme. The Council have adopted an arrangement with 
Меге C:ompton and Co. whereby the Council are to obtain a pro- 
visional order for electric lighting and let it to the company. А three- 
wire, low-tension, direct-current system is recommended. The total 
cost of works is estimated at £9,129. Estimating the cost of genera- 
tion at 24d. per unit, and that 60,000 units per year are sold, the cost 
of generation works out at £625. Interest and sinking fund amount 
to another £600, making the annual charge £1,225. The supply of 
60,000 units at 54d. per unit would yield £1,375, showing a profit of 
£150. It was Men that the Council proceed with Messrs. Crompton's 
scheme if possible. 

Lignolite Flooring.—Messrs. L. L. Bernhard and Oo., 69, King 
William-street, E.C., on the 12th inst. gave an interesting exhibition 
of a composite flooring which is new in this coun The material is 
called lignolite, and consists of sawdust mixed with some liquid 
chemicals, including a red ochre colouring matter. It is laid moist at 
a thickness of gin. upon the bourds or conorete foundation of floors, 
and hardens absolutely after having been down 48 hours. It is 
specially recommended for floors of warehouses, hospitals, restaurants, 
etc. The cost is stated at бе. per square yard laid down, and owing 
to the comparative warmth of the material and the absence of dust, 
oileloth might be dispensed with. The material is capable of being 
very highly polished, and is, we are told, bacteria-proof. At the same 
place we noticed a new kind of sparklet and a portable siphon which 
ought to come in handy during field work. Et 

Venezuela.—Two of the Énglishmen reported as having escaped 
arrest by the Venezuelan Government, says the Daily News, are 
officials connected with the Venezuelan Telephone and Electrical 
Appliances Company, whose telephone system extends throughout 
nearly the whole of the country. One of them, Mr. Edgar Allan 
Wallis, is manager of the company, and for years past he has been on 
very friendly personal terms with President Castro, who always pro- 
tected the company's property as far as possible. But the President 
could not control the actions of marauding bands, who cut and 
destroyed miles of telephone wire. During the recent civil war the 
revolutionists practically commandeered the telephone system. The 
Venezuelan Government has not paid the company for the use of the 
system for many years past, and the amount due is now a very large 
one. So far all applications for payment have proved fruitless. 


Pezsonal.—We are informed that Mr. Jul. H. West has opened an 
office at 20, Helleschestrasse, Berlin S. W. 11, as consulting engineer 
on all matters regarding telephones, telegraphs, and electrical 
signalling, cto., for the preparation of schemes, arbitrations, patents, 
etc. We learn that Mr. Herbert Laws Webb, a son of the late Mr. 
C. F. Webb, well known as the pioneer submarine cable engineer, is at 
pen staying at 8, Queen Anne's-gate, S. W. Mr. Н. L. Webb was 

imself engaged in cable work for some years previously to taking up 
his residence in New York, where for the past 15 years he has 
actively engaged in telephony. On several occasions Mr. Webb has 
visited Europe to report to the American telephone companies on the 

rogress of telephony, and he has twice made a complete tour of the 
Continent to inspect the principal telephone systems, so there are 
robably few men having а wider experience of telephone work опа 
arge écale. 

Teddington as a Seaport.—A £3,000,000 scheme is to come 
before Parliament next session "une ky in project for constructing a 
canal from Teddington to the English Channel. The canal is to 
70ft. wide, margined with trees and ornamental shrubs. To retain 
the necessary depth of water thore are to be 12 locks, each 25ft. deep. 
One side is to be devoted to business, the other to pleasure. On one 
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bank there will be the towing path, where electric locomotives will 
ply, hauling the barges and boats conveying cargo, while on the other 
will be а wide, well-kept road. Hotels will mark convenient stages, 
and there will be repairing shops for motors and cycles. Pleasure 
boats, launches, and private barges are to be permitted to use the 
сапа], and it is suggested that а line of small steamships may run 
via the new waterway from London to France. The canal is to be 
deep enough to permit torpedo-boat destroyers to make the voyage 
from London to Southampton. 

Dalkeith.—Messrs. Crompton and Co., Limited, have forwarded 
details of the proposed scheme for the electric lighting of the burgh. 
The underground mains are to consist of single bitumen-insulated 
cables laid in pairs in specially treated wooden troughing filled in 
solid with pure bitumen and covered with substantial tiles. For the 
most part they will be laid under the roadways to avoid the cuttiug 
of the cement pavements. А number of pillars will be erected on the 
pavements for the purpose of dividing up and inserting fuses in the 
feeders and distributors, so that in the case of a branch main o 
ing a fault that particular section only will be automatically isolated. 
The houses will be connected with the mains by means of twin cables 
insulated with bitumen, and the whole will be steel armoured. The 
overhead mains will consist of bare copper wire supported on insu- 
lators fixed to steel poles 40 yards apart. Houses will receive their 
light by bare copper strained from the nearest pole to insulators fixed 
on to the dwellings. Messrs. Crompton and Co. propose to at once 
extend the overhead mains beyond the compulsory area. А suitable 
site has been secured by the company in Croft-street for the generating 
station. 

Stoke-on-Trent. —At the last meeting of the Rural District Council 
Mr. С. R. Peers, electrical engineer, Manchester, submitted a scheme 
for the electric lighting of Bucknall. He suggested that the site of 
the station should be the present sewage works, as it could be worked 
at a less cost than if they put down а separate generating plant on 
another site. Assuming that they used the steam from the sewage 
works boilers he estimated the cost of the electrical plant, together 
with eugine-house and switchboard, would amount to £1,750. If the 
had to provide another boiler this estimate would be increased by 2250. 
The cost of the cables for the street lamps would be £1,449, ог a total, 
excluding a boiler, of £3,199. The plant would light the whole of 
the street lamps, and 800 lamps in addition fitted in private houses, 
shops, etc. For laying the cables for the private supply the oost, 
including consumers’ connections and. meters, would he £620. He 
estimated the cost of maintenance at £425 per annum, while his 
estimate of the income was £501. The consideration of the scheme 
was adjourned until the next meeting; in the meantime application 
is to be made for sanction to use the sewage works site for the electric 
lighting station. 

Bath. The Electric Light Committee in their report submitted on 
Tuesday stated: The report of the Works Committee upon the subject 
of arrangements for additional stand-by plant was read, and Mr. 
Hatt reported that he had had an interview with Mr. Manville in 
company with Mr. Teague in London, and that an offer had been 
obtained from the County of London and Brush Provincial Electric 
Lighting Company, Limited, to supply two motor-alternators on hire 
for six months at a cost of £250, with pro rata payment per month 
after that period, also a charge of £30 for removal and return, with 
an option to purchase within the six months for £1,182. 10s., the 
hire to be merged in case of purchase." Mr. Manville is to be engaged 
to advise the authority at an early date with & view to deciding upon 
vhe exact work which should be carried out forthwith, Mr. j mm 
being associated with him in the execution of the work. Notices 
having been given by the Somerset Electric Supply Company of inten- 
tion to apply in the next session of Parliament for power to supply 
electricity in the county of Somerset, Mr. Manville is to be asked to 
advise upon the matter. Notice of the following motion has been given : 
That in view of the very large expenditure contemplated by the 
Electric Lighting Committee for extending the continuous-current 
system in Bath, all the recommendations for extensions and the 
engaging of expert advice be referred back to the said committee 
for further consideration." 

King's Lynn.—The electrical engineer in his last report states that 
during the month he had received 13 Levit for а supply of elec- 
tricity, and seven already connected had increased the number of their 
lamps. Since the last meeting the increase was equal to 434 lampe, 
making a total of 14,285 of 8-c.p. or equivalent from private con- 
gumers, the total number of lamps connected, including street lampe, 
being equal to 16,495. He also reported that he had received an 
application for one 14-h.p. motor. e working expenses for October, 
as compared with the corresponding month last year, were: units 
generated 34,222, last year 35,510 ; units sold to private consumers 
14,938, last year 11,438 ; units sold at power rates 413, last year 45; 
cost of fuel, stores, repairs, and wages in station £108. 16s. 3d., last 
year £137. 11s. 9d.; cost per unit generated 0°762d., last year 0°985d. ; 
wages of lamplighters and outside staff * 825. 5s. 10d., last year £17. 
3s. 8d. (“ Includes cost of removing lamps in Railway-road and South 
Everard-street, and fixing Nernst lamps in Gaywood-road.) He also 
reported that the plant had been maintained in efficient working order, 
and is working satisfactorily. With regard to the proposed extensions, 
he deemed it advisable to let the report which the committee had 
authorised him to prepere stand over until January next, and he would 
then be in a position to state definitely the maximum load that he had 
had on the plant during the winter, and also to better estimate the 
probable load next winter. 

Haokney.—At last night's meeting а report was received upon 
the report of the consulting engineer with regard to the progress of 
supply and the necessity for increasing the generating plant, together 
with the estimated cost (£25,500) of generating set complete, with 
foundations, condenser, pipework, switchboard, and cable con- 
nections. The cost of the above work being a charge upon 


the capital account, it will be necessary to make «рр 
to the London County Council for their sanction in ting to 
the borrowing of the necessary money, which the committee asked 
for authority to do, the repayment being spread over the longest 

ssible period which can be obtained. It was suggested that the 

lectric Lighting Committee should approach the consulting engineer 
with a view to obtaining a reduction in his commission on these 
additions to the plant, taking into consideration the large sum pay- 
able under this head on the initial outlay. The total amount of the 
capital expenditure authorised up to date on account of the electricity 
undertaking and dust destructor works is £294,427 (exclusive of 
the above amount), and loans amounting to £263,000 have been 
taken up. Application is to be made for a loan of £150 for building 
а concrete tunnel at the electricity works to prevent the recurrence of 
breakages of the pipes connecting the larger condenser to the cooling 
pond under the roadway between the works and the pond. It was 
also proposed that the portion of Chatsworth-road, from Brooksby’s- 
walk to Millfields-road, be lighted by 10 arc lamps in substitution for 
the present 15 gas lamps in that portion of the road. 


Bury St. Edmunds.—The engineer in his last report states that 
as the present plant runs fully loaded up every night, it is of the 
greatest importance the committee should recommend the Council to 
sanction extensions to the generating station, the purchase of another 
engine and dynamo, and a surface-condensing plant, in order to enable 
the electric lighting department to cope with the work of the coming 
year. He recommends that a surface-condensing plant be put down 
as early as possible. As to the engine and dynamo, reported to be 
most urgently required, it was recommended this combined set should 
be of 100-kw. size, ав although it is 66 per cent. larger than the 
present sets, the cost would be very little more, and the steam con- 
sumption would be nearly 10 per cent. less. As the generating station 
needed enlargement, plans had been prepared for extension, showing 
that although the engine-room would be completely finished in a per- 
manent manner, there would be space left for yet another dynamo and 
engino if required. In order to keep the circulating water cool, it 
would be necessary to construct a cooling pond between the engine- 
room and the engineer's residence. It was estimated the cost would 
not exceed £50. It was pointed out that once the suggested exten- 
sions had been carried out and the additional plant installed, there 
would be no further expenditure of capital for many years. The engi- 
neer considered that everything in connection with the system was 
very satisfactory, although the plant was running ''full up" every 
night, and app ications for 60 8-c.p. lamps had been received during 
the month. Further details ге tenders appear in another column. 


Sunderland.—The enquiry referred to in our last issue into the 
TA USED of the Corporation for leave to borrow £74,000 for electric 
lighting has been held. The Town Olerk said the undertaking had so 
extended that it was now requisite to lay mains to develop the system 
in the northern and south-eastern parts of the town. ese were 80 
far from the generating stations, however, that it was necessary to 
adopt the high-pressure or three-phase system, and it was proposed 
to have four sub-stations to transform the high-tension current to а 
lower one. Some 27,000 of the new loan was for works already 
carried out, or what the Local Government Board called ''excesses. ' 
The remainder, with the exception of £6,000, was for the extension 
of the undertaking for general purposes. The £6,000 referred to was 
for supplying power at the docks. Mr. J. F. C. Snell having given 

iculars of the scheme, the enquiry closed. The County of Durham 
lectric Power Supply Company have written to the Electricity 
Committee of the Corporation offering to supply electricity in bulk, 
making what use they could of the two existing Corporation stations 
at Sunderland, and deriving the remainder of the power from their 
station on the Tyne. The company stated that they could supply 
electricity at least 20 per cent. cheaper than the Corporation, but they 
did not indicate whether their estimate takes account of interest and 
sinking fund. The Corporation would continue to supply light to 
customers and the tramways, but the company would supply the power 
customers, such as shipyards, engine-works, and other large industrial 
concerns. The committee have referred the matter to the borough 
electrical engineer for report. 

Electrical Power in Mines.—The United National Colliery Com- 
any recently placed with Messrs. Bruce Peebles and Co., of Edin- 
urgh, an order for electrical hauling and pom ing plant, the power 

for which would be taken from the Sout ales Electrical Power 
Distribution Company. This first instalment of plant consisted of a 
100-h.p. three-phase motor and pump and a 150-h.p. three-phase 
hauling gear. Since then an order for an additional 535 h.p. has been 
placed with the same company. The new plant consists of two 
150-h.p. three-phase hauling г gears, each capable of taking 20 loaded 
trams a distance of 2,000 yards at a speed of 10 miles per hour. The 
motors of the hauling gears are hahere d the latest type of liquid 
reversing switches, so arranged that the loaded train of trams can be 
started on the steepest gradient from rest with a high rate of accelera - 
tion and without jolting. Four additional three-phase motors and 
pumps have also been ordered - two of 50 Jy. one of 25 h.p., and one 
of 10h.p. By Juneof next year the colliery will be equipped with 800h. p. 
of three-phase electrical plant. The South Wales Electrical Power 
Distribution Company are building a sub-station at Wattstown, 
wherein will be placed the apparatus by which the 11,000-valt 
current will be transformed to the 600-volt current that will be taken 
down the pit. All the mains and transformers are being put down in 
duplicate, and provision is being made for the further extensions that 
will shortly be required. From their Pontypridd generating station 
the power company will also supply the New Windsor Colliery Com- 
pany's pit at Aber with energy for underground pumping and for 
a variety of other purposes on the surface. Underground there will be 
& тор three-phase motor and pump, and on the surface, for а start, 


some half-dozen or so three-phase motors driving mortar mixers, saw 
benches, and other machines. 


r 
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PROVISIONAL PATENTS, 1902 


"рес. 3. 

26599. Improvements in automatic electric railway signalling. 
Arthur Moore Thompson, Holly Bank, Crewe. 

26602. Improvements in or connected with trolley poles for 
electric traction. Thomas Fletcher, 57, Barton-arcade, 
Manchester. 

26647. Improvements in electric recording instruments. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

26663. Improvements in eleotrically-propelled vehicles for 
the transport of goods on electric tramway and 
railway systems. Charles Revill Bellamy, 34, Castle- 
street, Liverpool. 

26668. Improvements in and connected with controlling 
arrangements for electric motors and motor circuits. 
The Johnson-Lundell Electric Traction Company, Limited, 
45, Southampton-buildings, Chancery-lane, London. (Robert 
Lundell, United States). (Complete specification.) 

26678. Improvements relating to devices for the measurement 
of electrical energy. Henry Harris Lake. 45, South- 
ampton-buildings, Chancery-lane, London. (Riccardo Arno, 
Italy. ) 

26694. е өшеп in electrical appliances for controlling 
and lighting gas burners. Henry Langdon Down, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Carl Franzen, Germany.) 

26706. Improvements in and relating to electrical resistances. 
Edward Neville Bray, Fred. R. Markham, F. E. Reiss, and 
Bray, Markham, and Reiss, Limited, 18, Southampton- 
buildings, Chancery-lane, London. 

Dec. 4. 

26717. Electric locomotives. James Swinburne, 82, Victoria- 
street, London. 

26718. Improvements in dynamo-electric machines and 
motors. James Swinburne, 82, Victoria-street, West- 
minster, London. 

26735. Improvements in electric light pendants and eleotro- 
Мега. Clifford William Kemp, 24, Temple-row, Birmingham. 

26746. Improvements in electrio motors. Benjamin Garver 
Lamme, Westinghouse-building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
Dec. 26, 1901, being date of application in United States). 
(Complete specification. ) 

26764. Improvements in regulating electric generators. 
Henry Leitner and Richard Norman Lucas, Rose Villa, 
Byfleet, Surrey. 

Dec. 5 


26818. Improvements in incandescent electric lamps and in 
collars for the same. Noel Cleminson, 5, John Dalton- 
strect, Manchester. 

26822. The hoop self-acting and electric motor. Thos. Burns, 
18, Princess-street, Newcastle-upon-Tyne. 

26868. A new or improved device for use in or with electro- 
lytic apparatus. Arthur Wright, Norfolk House, Norfolk- 
street, Strand, London. 

26870. Alternating-current motor. Max Deri, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 

96876. An improved system for the electrical transmission 

| of type-recorded messages. Walter Samuel Steljes and 
the Typewriting Telegraph Corporation, Limited, 1, Queen 
Victoria-street, London. 

26877. Improvements in and relating to coin-freed machines 
for giving electric shocks. The New Polyphon Supply 
Company, Limited, and Arthur Ficker, 1, Queen Victoria- 
street, London. 


DEC. 6. 

26899. A method of including mica in the insulation of 
cables for transmission of electrical energy. 
Theophilus Henry Vigor, 121, Broadtield-road, Catford, 
London. 

26906. Improvements in junction frog plates for use on the 
overhead system of electric tramways. David Blythe 
Foster, 39, Stratford-street, Leeds. 

26917. Improvements in switching mechanism applicable for 
intercommunication telephone systems. Max Byng 
and George Lee Anders, 71, Queen Victoria-street, London. 

26918. Tho automatic trolley guide for electric cars. Jesse 
Greenhalgh, Henry Greenhalgh, John Thomas Howcroft, and 
Henry Fielding, 58, Manchester-road, Hyde, Cheshire. 

26967. Improvements in automatic pressure regulators for 
electric collectors. Coloman de Kandó, 18. Buckingham- 
street, Strand, London. (Complete specification.) 

26970. Improvements in electrical apparatus for registering 
the disoharge of liquids by pumps. The Liquid (Electric) 
Register Syndicate, Limited, and Hans John Stephen Cassal, 
4, South street: Finsbury, London. (Complete specitication. ) 


DEC. 8. 

27001. Improvements in and relating to eleotrio bells and 
telephones. Otto Nolte and Curt Hagar, 62, St. Vinceut- 
street, Glasgow. 

$7056. Automatic electric safety signalling apparatus for 

. railways. Léopold de Melier de Labarthe, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 


26999. Improvements in and connected with electromotors 
and similar electrical apparatus. James Wright 
MacFarlane, of the firm of Watson, Laidlaw, and Co., 154, 
St. Vincent-street, Glasgow. 

Окс 9 

27072. An improved form of current-carrying wire for use 
in overhead eleetric traction; also applicable for 
haulage purposes. John Whitehead, 60, Newhall.street, 
Birmingham. 

27073. Improvements in electrical conductors. Joseph Barton 
Scammell, 56, Leadenhall-street, London. 

27074. Improved electrical cut-out or fuse holder. Frederick 
Hagger Headley, 10, St. George's-crescent, Liverpool. 

27088. Improvements in electric signalling in connection 
with tramways. Hugo Hirst and William Wood, 71, 
Queen Victoiia.street, London. 

27089. Improvements in electric power transmitters for 
sewing machines and the like. Julius Rosenberger, 57, 
Barton-arcade, Manchester. 

27090. Improvements in apparatus for working railway 
points and signals by electric power. Francis William 
Webb and Arthur Moore Thompson, Holly Bank, Crowe. 

27096. Improvements in combined switch and fuse. Harry 
A. Hornsby, Charles Noah Van Cleef, Edward William 

. Anger, jun., and Martin Newgard, 62, St. Vincont.street, 
Glasgow. (Complete specification.) 

27183. Improvements in enclosed electric arc lamps. Victor 
Reclus, Henry Charles Felix Marie Petitdidier, and Théodor 
Mario Schmitt, 11, Southampton-buildings, Chancery-lane, 
London. . 

27150. Improvements in and relating to electrical sparking 
plugs for explosion engines. Claude Jean Ramonéda, 
60, Queen ‘Victoria-street, London. 

27,161. Improvements relating to electricity meters. William 
Edward Evans, 27, Chancery-lane, London. (Allgemeine 
Electricitiits-Gesellschaft, Germany). (Complete specifica- 
tion.) 

27168. Process for manufacturing the  current-oonducting 
connection between the filaments and the conducting 
wires in electric incandescent lamps. Josef Plechati, 
40, Chancery-lane, London. 

27179. Improvements in the reduction of compounds by 
electrical heating and in apparatus therefor. Edward 
Goodrich Acheson, Birkbeck Bank.chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specification. ` 

27180. Improvements in accumulators or secondary batterics 
and the preparation of electrodes therefor. Carl 
Freiherr Auer von Welsbach, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Jan. 1, 1903. 
1901. 


25227. Fittings for electric installations in buildings. Meehan. 
(Dute applied for under International Convention, May 16, 
1901.) 

25374. Electric clocks and timepieces. Lowne. 


25391. Breaking systems for oclectric railways. British 
Thomson-Houston Company, Limited. (Oase.) 


26033. Electrical indicators. Marshall and Woods. ; 


96186. Ground detectors for eleotrio circuits. British Thomson- 
Houston Company, Limited. (Badeau.) 


26197. Electric arc lamps. (Batault.) 
26510. Insulator applicable to overhead tramway wires. 


Penny. 
26517. Apparatus for electrically igniting miners’ safety 
lamps. Best. 


RN | | 


COMPANIES' STOCK AND SHARE LIST. 


mo 
Name. A Last price. 
Commercial and Industrial.— £ 2 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 id 
Aron Electricity Meter abe Cum. Pref. Shares, 1-125,000 1 .. fH, 
— , e o ао еа qas l 1l 6 
British Insul and Helsby Cables, Ord., 1-70,000 ...... 5... 748 
— 6 per cent, Cum. Pref., 1-40,000.................. B 2: 546 
5 per cent. Mortgage Debentures aai ada aden TAN 100 .. 105-106 
(1902 INSUB).- oues e ExeeekRSA y E EE S 100 .. 100-103 
British Westinghouse Elec. and Manuf.. 6 per cent. Pref... 5 .. 
4—— per cent. Mortgage Debenture Stock 100 .. 102-104 
Brush Electrical ‚ Ordinary, Nos. 1-106,751.... 2 .. 2-14 
— Non. Cum., 6 per cent. Pref. .................... 2 1- 
44 per cent. 1st Debenture Stock ................ 100 .. 100-1 
4 cent. 2nd Debenture Stock ................ 100 93-98 
Callender's Cable, Debentures ............................ 100 9 5 
б per cent, Pref. ........................-.5..-.. 5 54-6 
Crompton and Со. ................ V 24-3 
5 cent. Debentures .......................... 100 101-106 p.c 
Edison and Swan United, A" Shares, 1-99, 2111. 3 
** A" Shares, 01-017,139 ........ 5 . 
5 per cent. Debentures .......................... 100 
——— per cent. Deb. Stock, Red. .................... 100 74-78 
Electrie Construction, Limited, Nos. 1 to 112,100.......... 2 141-13 
——— 7 per cent. Cumulative C a 
~ per cent. Perp. lst Mort. Doo 100 
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Name. 


Amonnt 
paid. 


Last price. 


Name. р” Last price. 
£ £ Electric Railways.— £ £ 
General ї per cni, 18 o 8 Central London, 9 „ eee. 9 106-108 
W. T. Henley’s e (i cie veo t RN 5 .. 164-174 „козе %%. m по 
per cent c. оер к» na аас аа соса ee 41 peo. Deb. Stock v. y = 2 ` 2 1 а 1 119 
i рег cept. Débenturee ........... Serre 100 .. 108% City and Benth Log don Сен ОЕ Гоу paid)... 100 . 198.70 
India Rubber, Gutta Percha, and Telegraph Works 10 .. 106.100 4 per cen а decia à : 115-18 
4 per cent. Debentüres Dee en e 00 .. 1001 b per cent. Pret Stock % A 8 198-131 
Parker, Thos., Limited, Otdinary VEN 10 .. 144-154 === 3» eee —.Qi. 4 1 177.130 
Telegraph Construction and Maintenance ................ 12 .. 37-40 * % ͤ;ũ%ͥ rS 100 127 
5 per 0 100 oe 102-105 Liveri оо] Overhead, 51 5 т cent. P $0 | n n P | A 535 11M 
; 4 Der cani. болы: Debentures `Ке4д., ERO. — 5 108-104 
Electric Lighting and Vice m — Watarloo and City, Ordi J ĩͤ K 
е, үз Anglo-Argentine, 1250, Oo 5. 44 
gem] ri 805 то зе 10 . 1 Е and Wi 6 per cent. E Stock. intl. 10 215 
ure Stock. Bed: *090-e-00070c092204400202€929 100 ee 103-106 Blackpo: Sere cere re naccceansese ee x: 
Bromley (Кеш) конот Light and Power Co., 44 per cent. 15 н anwar с паг ког va » 1-7§,000 .......... 2 А 1955 
lst Debenture Bea. ee es "pee ; - S NOS. 1-/0,00) ............ .. 
ingtop, Ordinary ....... 5 . 101 Red., - 100 . 105-106 
none per conte Preference ols o б ss 10.40% British с Reet : Y54 бо. 0 4. Of 15 7-74 
i on. Cum. op ef., Nos. + 8 . 
8 ed c. ” JJ r ceht. 18t Mt, Do Nos, 15,28 each 40 . 101103 p.o 
Cambridge Electtic Supply Company, Ltd., 210 Ord. 8 .. 1 British 1 955 нат Traction, Ord LN 138825 10 „ 1@ 
5 ес Perpetual йд NE 100 .. 124 
бай Garang Baa j Buenos Ayres and Belgrano Tram., Ord. 78555 iis 05 „ ц 
А “д” r cent. Cm. Pf., 1-40,000 ............. e А 
— фе cont, Oam: Bub sos sc аг Gk “В” 6 рет oont. Om, PE LT 22222 10 15 
[] . а , " perc e e ооо ооваоооооооавое а ee 
pots 95 5 in 15 Stock. Kad. ¢ Prot bene). 100 2: E. 6 Prov. Cert., all pa. 100 .. 98-101 
Chelsea — Supply. 55 8 : кы 6 ab Cape El Б а Nos. 1-400, 000 8 e i ee 24-25 
"29 аоовоооеео а 6 „% % „% „% „% „6 „6 „ „6 о в ee B cen А кеу КИ 
с eee NO oy gr ee a per cent. Ant Mortgtge Date LAO 1912 100 100 205 
9 6 on, Odin T E . 10 15-14 Colombo Electric Tramways and Lighting, 5 per cent. 186 
— $ per oe Debenture Stock .......... 5 ioo — 126-129 Mortgage Debenture Stock, Red. ................... . 100 .. 100-102 
Ai per gen ent. 2n and Deb. QUE. Fror, Cen C fal pd.).. .. 104-107 Cork ae 0 pies ays and Lighting Co., Ordinary...... 0 m PR 
c „62 2 „ 6 0 oe vet m УЫЗ VU Ve VUL ДАЧА, ce оо оеооааооооо оо ое оо eesnae oe 
оошу of Land ned rui Provincial, Orla. 1 5 ышы oum Ры metn 1 
* per cent. Debentures Prov. Certa. All 7400 100 .. 109-112 Dublin n таптаа 0890) Ord, Hoe 10 1-50, 98 Pu 3 
— Electricity i s^ te бтн di ri Е —— i per sont. Mort. Debe. 15,000 Red. . 100 d 
— ſ n € 2 %%% „„„„4 „46 „4„4 oe эў ee оо аөозеөвәөө wk та 
s Ay pe cont Pint Mar Dab 54 Gg be mae S .. o Laperial Tramways, Ord VV aL ч 
ElectricL T n. о с. Cm. PS - е e Pref. esec09090059025«20a400590099928 ° 
5 рег cont. Debenture Stock 14 oe 3677 1 © Р 804 yr mper Electio Trame i M e т 100 112-11 
Folkestone El no Et Bab. Sterk Red. 1-10,000 ...... 11 3057 e brit. Now 590 50,580 , T m 4 
per cent. Fírst Deb. 8tock, Red. .............. > -106 | Onm. Préf., Nos. 30,001-60,000 ....................... 
COCK dese Pm га - 
Hove El a6 Lighting, Limited, Ont. 1-1},000 .....,.... 6 .. 7 4 per cent. Del benture % i Bee 
Tenzing, pis cent. td ro Klos. 14. V dig. : 80,000 19 i кү London United Tye (1901), 5 per 0 Cum. cn Within (10 .. 11412 
Knightsbridge and Notting Hin ........ 00 .. 104-107 ———- " 1-82,600110 .. 1 
n and Knightabridg 4 per cent, Ist Mt. Db, Stock, Red. 1 
Eas pnster and Dist. Ше тшш un Traction, Pref. 5 А 92-104 per cen 8 5 se TO 
SS Electric, 0 Pref. TERES 5 8 d 81 New General Fraction, Ordinary але .. e 2-3 
г сеп өе 
lan, ee 3 ee nee MO бы б per cent. Mortgage Debentures, „11.713 ( Regd.) 100 7. 
е рег cent. rat Mortgage Debenture Stock .... 100 .. 1516 Oldham, Aston, and Hyde атат, 0 rdinary............ T . . 104-10 
per cent. First Mortgage Debe Red. .......... 100 .. 89-108 жетер ber оер}, Oum, Pre S ger cont, ii NN "bai sii 10 ur 
— п-Тупе Electrio Supply, Ordinary.......... : Kos Borih Шо. T5 Eni MERE UR 00 E MD a 
Poe lo T f; iting TP UO Ma 5 per cent. Cum. Bref., I- , %% ............. seen |) же .4 
Notting in Electric Lighting ebe. x . nat 1 ij бе . Debenture 8toccc . 100 .. 106-1 
per cent. First Mort. Debs., Nos. 105 (Reg.) I р tr ice and Power Com ЕЫ 
on Riedie, Ord Deban uro Sees inde 5 10 " ee eR ойшы. тоте pany- "NE: 
River Plate E ate Blecteic Light and уы Deb... 100 .. 70.75 —— £ ioo 6 pet v4 Preference ... e ee 8 ** - 1416-1616 
een Mo s bce beu 1 Montreal, 44 per cent, bs н 00 . 101-103 — £500,000 44 per cent. Debenture Stock ..... .....90р0.. 9 pe, 
5 Mar Debent dare Mock Оа ТАЮ MO .. 8E Telephones.— 
South Lgn 30, баш J ы ашын OT MN 5 .. 5n National Telephone, Preferred .......................... ko . 8e 
St. Tamers and Pall МАШ, , Ordinary, 101-20,080 ¶ ͥ ů:iU .. 144 5 H . RD 
C Ө — 6 per oont. Gum. Second Pret, 222.1... AE EE 
Urban El ric Supply Co., Ordinary, 8-50,007 ............ ; У == ж Del бок, Бай. rr e iess 100 s » 
— рег cent. ulative Preference, 50,001-80,000 : X —— 8 per „0 ^ 11.105 
Wosia ö per cent. Cum. Pref, 110,101-138,241 .......... 5 .. 66 опаа Telephone sad Шейн Oraipany ТТТ ze do dd 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
1 Traffic олга for поемат single tack Accounts for past year. | pal 
ai | i ‚реп, Receipts | car 
! 1901. · Week. Current 1901. 1900 Ending | Total | Passengers , Car miles | Pas- Oar le of | mile, 
rae 1902, , year. 8 recelpts carried. | run. w nger| mile. | track. 
— en — — — Жа 
— — —. ae ee aa £ | £ | | d d | £ | а, 
Aberdeen Corporation. Nov. 29 4 538 4 21 | Н те 411.872 | 101 rn May 51 37, 931 9,099,715 | 794,641 096 1342 1,970 64 
тт ги 1 Tramwt: re Dec. 18 | , i EM e | 5 e — Mar. 31| 31 31 593 | 6.456 361 NU |117 | — 1.342 | EE 
Birkenhead Corporation = us ED Ln ! , 
3 — 598 | 616 — 18. + 5,920. 224 —- Mes 738,557 | -- |1186] 1085 — 
s A icy pny H 12 | 228 | 221 + 7 + 316 | 16) — | Маг. 31, i 919 | 5,809190 | 758,563 115 13˙2 | 2,538 | — 
— — о тогоо Tramways Ө 15 | 142 15 + T — M6 | 164 cet Dec. 31: 31, ES | 1,902,692 | 269,827 | 3:96 | 13-20 1,900 125 
Belton Corporation „„, 14 1,458 135 + 152 + 4,611 322 756575 15,828,933 | 1,705,580 11417 1088 2420 | — 
ee, ee en ув ss d, р ber gel See DOS . ПО тан 
Bristol framw m 8 * | к „ 2c. |; dem PEN " 31! 8,675 | 2,010,873 | 323,044 1:03 6:46 | dui "465 
e T Сор! 13. 7,329 | 6,858 + 471 412209: 12 12 „ 31:335,086 ' 41,188,389 1.248,70 | 1-88 64280 27925 34 888 
Central London Railway | T 4 3'877 3'460 + 417 22126 ` 12) 91 31, 62,601a; 7.008.842 1.234.730 2.15 = 5'010 = 
рыш Company „ MD C38 | зев - @ +59% 15 зб — 83884. 5.710,38 855,82 ialen 180 — 
Darwen Corporation A quo а ки |) 7, 5 Mar. a 10,470 | 2,114,983 | 217,891 |1719 |1153| 1,398 | 12-56 
Darwen Жо 13 149 167 – 18+ 17 4 — | „ 51 11,864 | 2,905,823 270,555 |0979 10°53} 2,630 | 965 
Dublin & Lacan Ele tric Railway „„ 14 79 709 - 5+ 934 | 61 6i | Dec. 31| 5,553 | 362,484 | 101, 3:68 1320 825 | 8-08 
Dublin U. T., : TW сагв 5 11 58 3.285 — у } +21857 46 46 | ч 31'246,255 | 45,813,734 6,670,000 129 8-89 5,350 | 571 
Dublin 8. District, Electr T [т | | 
e € "Am Ways , 814 + 147 — 2 — May 15, 26,058 | 6,393,412 | as 46,550 |098 |140 | 1180 | — 
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NOTES. 


Scientific Laboratories in the Philippines.—A 


proposal, which, if carried out, will provide exceptional. 


opportunities for scientific study in the tropics, is projected 
by the U.S. Government in Manila. A bureau of Govern- 
ment laboratories has been established in the Philippine 
Islands, and arrangements are being made for erecting a 
large building and equipping it with modern appliances for 
scientific work. The resources of the islands themselves 


will be one of the first investigations undertaken by the 
bureau. 


Lighthouse Communications.—Last week in the 
House of Commons, Mr. Gerald Balfour, in reply to a 
question, said that during the present year electrical com- 
munication had been established between two more light- 
houses and the shore. The signal stations at Fastnet snd 
Tuskar had not been completed., He was considering the 
question of making these lighthouse communications 
available for private purposes, but the whole matter had 
been somewhat delayed by questions concerning the 
development of wireless telegraphy. 


Behaviour of Bromine.—The following experiment, 
made with the purpose of observing the behaviour of 
bromine to high-pressure electric discharges, is described 
by Mr. K. Kellner. Pure, dry, and air-free bromine is 
enclosed in double-walled tubes, similar to ozone tubes, 
and submitted to an alternating current at 250,000 to 
300, 000 volts pressure, obtained by means of a Tesla 
transformer. After some hours, a sulphur-yellow, crystal- 
line depoait appears on the walls of the tube, and when 
small quantities of bromine are used the whole may be 
transformed into the new substance. The author states 
that the glass itself takes no part in the change. 


Coventry Engineering Society.—Mr. J. A. Jeckell, 
the manager of the Coventry electric light undertaking, 
delivered a lecture to the Coventry Engineering Society on 
Friday evening on “The Generation and Use of Electrical 
Energy,” in the course of which he commented favourably 
on the use of the maximum-demand system of charging. 
Mr. Jeckell afterwards exhibited slides showing the station 
at South Shields, which, he said, was admitted by Conti- 
nental engineers to be one of the most, if not the most, 
up-to-date station in the United Kingdom. At the close of 
the lecture Mr. Jeckell was accorded a hearty vote of thanks. 
On Saturday the society visited the Coventry electric light 
station and inspected the works and plant. 


Electricity and Plant Life. Some interesting 
experiments recently conducted by Dr. Lemstrom, of 
Helsingfors University, prove that electrical discharge 
exerts a considerable influence on the growth of 
plants. The experiments consisted in sowing wheat barley 
and rye in pots which were electrically connected to the 
earth. Above the pots а network of wires connected to a 
Holz machine was so placed that a discharge could be 
passed through the earth on which the seeds were sown. 
These discharges were made five times a day. The result 
was that after eight weeks those plants that had been 
stimulated by the electrical discharges were found to be 
40 per cent. longer than those of ordinary growth. The 
increased growth varied with the nature of the plant 
operated on, but in every case the electrical discharge was 
found to stimulate growth. 


Royal Meteorological Society. — A paper by 
Mr. H. H. Clayton was read at the last meeting of this 
society on “The Eclipse Cyclone of 1900.“ The author, 
in a former paper, discussed the meteorological observations 


made along the path of the total solar eclipse in the United 
States on May 28, 1900, and stated that he found that a 
cyclone followed in the wake of the eclipse though the 
changes were very minute and feeble—the fall of tempera- 
ture developing a cold air cylone in an astonishingly short 
time, with all the peculiar circulation of wind and distribu- 
tion of pressure which constituted such a cyclone. This 
theory was not readily accepted by meteorologists, and 
Prof. Bigelow, who had discussed all the observations 
received by the United States Weather Bureau, thought 
that they scarcely confirmed Mr. Clayton’s conclusions. 
The author now examined Prof. Bigelow’s discussion, and 
pointed out that the observations really confirmed his own 
statements. 

Electrical Traction on the  North-Eastern 
Railway.—About six weeks ago we described in a note 
some experimental cars which are to be tried on the North- 
Eastern Railway, on which petrol engines are to be used 
as the prime mover. Further information now to hand 
discloses the fact that the engine in question will be 
of the Napier type, capable of generating 85 b.h.p. 
This engine will drive a dynamo which will provide 
electricity ‘to the two motors geared to the car axlea. 
The excitation of the dynamo can be varied over wide 
ranges, so that when starting up a large current at low 
voltage can be provided. Each of the cars will carry 
52 passengers, and will have storage for enough petrol 
for a five hours’ run. The two cars of this type now 
being constructed at York are to be used on the line 


between Hartlepool and West Hartlepool, where the 


North-Eastern Railway has suffered from keen competi- 
tion by electric tramways. | 

Metallic Films by Cathode Projection.—In a 
recent issue of Comptes Rendus Mr. M. L. Houllevigne 
describes a method for obtaining metallic films on glass or - 
other substances. The most approved method is to place 
the plate which is to receive the film upon the anode, and 
mount the cathode above it in such manner that at a pressure 
of a few hundredths of a millimetre the dark cathode space 
just touches the plate. The current first of all clears the 
cathode of occluded glass. The process is particularly 
long in platinum, and especially in palladium. Then the 
substance of the cathode itself is projected and deposited 
partly upon the glass plate and partly upon the anode. 
The deposits may present all degrees of transparency and 
opacity, accordingly as to whether the operation is con- 
tinued for hours or for days. Bismuth so deposited does 
not show any change of resistance in a magnetic field, and 
is, therefore, probably perfectly amorphous. Iron shows 
magnetic rotary polarisation, but the author has not been 
able to fix the double refraction announced by Righi. 

The Electromagnet in Surgery.—Mr. Stephen 
Mayon describes in the current number of the Lancet a 
method of removing small metallic foreign bodies from the 
stomach by means of an electromagnet aided by X-rays. 
The electromagnet is 2in. in length and zin. in diameter, 
and is placed in an ordinary stomach tube with a narrow 
silver band on the outer side of the stomach end of the 
tube. When the tube containing the magnet, protruding 
iin., is passed into the stomach, the X-ray is applied, and 
the operator is thus able to bring the magnet into contact 
with that part of the foreign body most suitable to draw 
into the tube. The current is then allowed to flow through 
the magnet and the foreign body is drawn into the tube by 
means of the connecting wires. When the foreign body 
is shown by the X-ray to be in the tube, the whole is with- 
drawn together. The author has used the method in 
practice, we understand, with success, and he recounts the 
case of a boy two years old from whose stomach a large- 
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sised hairpin was withdrawn in the manner described above. 
The patient left the hospital the same day. 

Wireless Telegraphy.—Mr. Marconi is reported to 
have established wireless communication with Cornwall 
from Cape Breton with complete success. The inaugura- 
tory messages included one from the Governor-General of 
Canada to his Majesty the King couched in congratulatory 
terms, and another to the King of Italy. leverting to 
our previous notes on the subject of wireless telegraphy in 
France, it is now reported from Paris that the police autho- 
rities have stopped the erection of a wireless station at 
Cape La Hogue which Mr. V. Popp had commenced. As 
we stated last week, wireless telegraphy in France, as in 
this country, is a State monopoly, and no private individual 
or corporation may establish such a service without the 
authorisation of the Government. This the French Govern- 
ment have no intention of giving, and Mr. Popp's scheme 
for exploiting his system in that country to the exclusion 
of all others signally fails The same thing is liable to 
happen in England should any corporation attempt to set 
up а wireless system, as the Ntate enjoys the monopoly of 
the commercial use of telegraphy in Great Britain and 
Ireland under the Telegraph Acta. , 

Glasgow Corporation Lectures.—The Glasgow 
Town Council have inaugurated a scheme by which the 
working of the various Corporation undertakings are to be 
explained to the inhabitants by lectures delivered in the 
City Hall, Mr. John Young, general manager of the 
Glasgow tramways, delivered last week a lecture on the 
subject, being one of the series arranged on the above 
lines. The figures given by him in the course of the 
lecture are most interesting and show that the tramway 
revenue has increaseu from £226,414 in 1894-5 up to 
£614,413 in the last financial year. In the same time the 
number of passengers carried has increased over 300 per 
cent. He estimated that during the present year they 
would carry 170,000,000 passengers, which was about the 
number carried by all the Scotch railway companies put 
together. He also showed that the capital expenditure 
outstanding was only that of the electric tramways, as 
they had wiped off all expenditure relative to horse 
traction. Other interesting figures were given to show 
that the undertaking was being worked with a profit 
to the city in spite of the low fares charged. 

Ultra-Violet Light Screen.—Prof. Robert W. Wood 
presented a paper to the recent autumn meeting of the 
National Academy of Sciences at Baltimore under the title 
of “ A Substance with Remarkable Optical Properties, and 
Screens Transparent only to Ultra-Violet Light,” in which 
he announced a discovery which is said to be of great 
value in science and a notable achievement for the author. 
lle first described Tyndall’s experiments with a screen 
that cut out all the visible rays of the spectrum, as well 
as the ultra-violet rays, and let through only heat rays. 
For the past 30 ог 40 years eminent physicists all over the 
world have been trying to find a similar screen that would 
cut out all the heat and all the visible rays and let through 
only the ultra-violet rays. Prof. Wood has for some time 
known that the substance called nitroxo dimethyl.aniline 
would keep out all the visible and heat rays, except some 
red and violet, and that it would also let through the ultra- 
violet, and he now claims to have discovered that much 
sought screen. This he has done by combining the known 
substance with cobalt glass, and has obtained a screen that 
lets through only ultra-violet rays. One striking peculiarity 
of the nitroxo-dimethyl-aniline, which Prof. Wood specially 
emphasises in this paper, is the fact that it gives a 
spectrum 30 times as broad as that produced by ordinary 
quartz. 


— — — — — — — 


Tube Ventilation. — On Thursday last the Daily Mail : 
published a report of an analysis, made at their expense by 
Dr. D. A. Sutherland, F. I. C., F. C. S., of the atmosphere іп 
the Central London Railway. The report covers a series 
of analyses made at different times in the day, commencing 
at 8.50 a.m. and going on till 7 o'clock at night. The figures 
show that while in the early morning little complaint could 
be made of the state of the air, at night the atmosphere in 
the carriages was highly charged with carbon dioxide. The 
maximum amount found was 20°46 volumes of carbon 
dioxide in 10,000 volumes of air. This result was found 
in a carriage conveying people home from the City. At 
all times the air in the carriages was, as is to be expected, 
much more impure than that on the platform. An article 
appeared in the same issue of our contemporary illustrating 
the way in which the trials were made. In this reference 
is also made to the proposed means to remedy the present 
state of affairs. Amongst these is a large fan which the 
company are erecting at Shepherd’s Bush to entirely renew 
the air in the tunnel at night. The artist illustrating this 
fan is evidently no engineer, as he has shown the intake 
and delivery tubes connected together, and the fan turning 
the air at one side. 

An Electric Fire-Pump.—Houen, in France, lays 
claim to the possession of the only electric fire-pump in 
use at the present time. From particulars to hand the 
main outfit appears to be of an extremely simple character, 
consisting of a centrifugal pump and an 8-h.p. electric 
motor which gives normally 2,000 revolutions per minute. 
A continuous current at 525 volts is required, which is 
usually taken from the street mains. То start the pump 
it is only necessary, after making the electric connections, 
to close the circuit and start it running slowly with the 
rheostat. The time necessary for this operation is given 
as about one minute. About 220 yards of hose is ordinarily 
carried, and the distance to which the water can b» thrown 
is nearly 38 yards. The whole equipment can be placed 
on а hand-eart or on a two-wheeled wagon drawn by one 
horse. The total weight, with accessories, and two men on 
the seat, is about 2,2921b. The dimensions of the motor 
and pump are about 39in. in length, 19in. wide, and about 
19in. high. Behind the machine is a reel, capable of hold- 
ing 330 yards of hose if required, and other appliances, 
including a ladder. This electric fire-pump was designed 
by Captain Robert Lefebvre, of the Rouen Fire Brigade. 
We know of several electrically-driven fire-pumps used for 
protecting special buildings in this country, but the differ- 
ence in electric supply prevents their general use. 


Brussels-Antwerp Express.—Schemes for the con- 
struction of an electric railway between these two impor 
tant towns are still being considered by the Government. 
The matter is greatly complieated by the fact that the 
present undertakings are in the hands of the Government, 
and hence any concession granted is likely to seriously 
reduce the receipts of the Government line. There are 
three schemes now under consideration to provide in some 
way or another for compensation to the Government for 
the competition. In one case an actual guarantee is given 
to make up any loss of receipts sustained in consequence 
of working the new railway between the two cities. In 
another the Government is asked to guarantee 2} per cent. 
on the capital of the new company, who in return offer the 
Government no less than 50 per cent. of their net receipts. 
This percentage of receipts is to be given if the mean speed 
made on the journey averages 62 miles an hour. At lower 
speeds a lower proportion of receipts is to be handed over. 
The conclusion of the whole matter is that competition 
between the Government and a company is not advisable, 
and that the Government arc likely to overweight the 


— 


company with financial obligations, which will seriously 
retard the successful development of the new line. In fact, 
the situation at present is à striking example of the 
arguments brought against municipal trading in this 
‘country. 

The Potentials of Alloys.—In a former paper 
Mr. F. Haber showed that there are two kinds of alloys 
of sodium with lead or tin. Those containing small 
quantities of sodium evolve hydrogen slowly when 
placed in contact with water, and in a solution of lithium 
chloride in methyl alcohol at — 89deg. show the same potential 
as lead. Those containing more sodium are pulverised 
in contact with water and show a higher potential. In 
а more recent paper abstracted in the current number of 
the Chemical Society’s Journal, it is shown that the low 
potential of the less concentrated alloys is due to the 
formation of a superficial layer of lead (or tin) in contact 
with the cold liquid, the alloy then behaving as if it con- 
sisted of lead (or tin). In contact with a concentrated 
solution of sodium hydroxide at the ordinary temperature, 
this does not occur, the potential being mueh higher. 
Alloys of other metals which form compounds exhibit 
analogous phenomena: for exaniple, the alloys of zinc 
and copper containing more copper than corresponds 
with the formula Zn,Cu have the same potential as copper. 
Frozen sodium amalgam also behaves in this way, for a 
similar reason. The potentials of the alloys rise in steps 
which appear to correspond with (a) pure lead, (b) a 
mixture of Pb and PbNa, which decomposes water slowly, 
(c) a mixture of PbNar and PbNa, (the latter compound 
exhibits the phenomenon of pulverisation), and (/) pure 
sodium. The values of z and у are not known. The tin 
alloys are quite similar to those of lead. 

А Non-Active Metal for Storage Batteries.— 
Mr. Henry H. Lloyd, an Englishman residing in the 
States, claims to have discovered an improved non-active 
metal for use in storage batteries. It consists of rolled 
antimonious lead, which may be made by melting lead and 
antimony, of which latter there should be present an 
average of 12 per cent. by weight, and then casting the 
alloy. This is then subjected to repeated cold rolling or 
equivalent forging, and the result upon it of this process 
is to materially change its characteristics and to make it 
especially useful for storage batteries. Cast antimonious 
lead has been tried before for storage batteries, but in its 
then state it was found not to be suitable to the purpose. 
However, according to this invention, the rolling process 
has the desired effect, the use of the resultant metal 
making possible the production of types of batteries 
characterised by lightness, durability, and strength, which 
could not heretofore be made. For example, extremely 
light plates could not be made on cast antimonious lead 
supports, because of the weight of the latter necessary for 
sufficient mechanical support. However, by the use of 
rolled antimonious lead supports it is said that such light 
plates can now be satisfactorily made. As a holder for the 
electrolyte, it also possesses the mechanical strength that 
is lacking in pure lead, and it further resists the action of 
the acid better than pure lead. We understand that the 
improved metal is covered by patents in the States, 
which have been secured by a battery company which 
proposes to use the metal commercially. 

Electricity on Shipboard.—Mr. F. O. Blackwell 
recently read a very instructive paper before the United 
States Society of Naval Architects and Marine Engineers, 
in which he advocated an increased use of electric motors 
on ships, particularly vessels of war. The system especially 
favoured by the author is the three-phase generator driven 
by the steam-turbine. Induction motors would replace the 
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present steam auxiliaries with very few exceptions, and the 
Ward-Leonard system is proposed as a substitute for 
the steam steering gear now found of these vessels. When 
more than one speed is called for, variable-speed induction 
motors could be used, the changes in speed being secured 
by means of a rheostat in the secondary, and by com- 
mutating the primary winding so as to obtain different 
polar groupings. To simplify the lighting it is suggested 
that this load be carried on one phase of the system. This 
would also enable the potential of the lighting circuits 
to be kept constant irrespective of the motor load, but 
would make necessary the use of a special potential regu- 
lator. The author claims as the great advantage of adopt 
ing steam-turbines as the prime mover the fact that the 
plant could be installed in one-third the space now 
required, and with half the weight of the direct-current 
systems now generally employed. An alternating system 


is advocated because the author holds that alternators are 


better suited than direct-eurrent generators for the high 


speeds obtainable with the steam-turbine as the prime 
mover. 


There is little doubt but that the steam auxiliary 
in our warships will be entirely abandoned for the electric 
motor in the near future, and in this connection the above 
paper is well worthy of careful study. | | 


Compounding Alternators.—The United States 
Patent Office has granted Mr. Chas. P. Steinmetz two 
patents relating to & method for compounding single or 
polyphase alternators, whereby the excitation of the 
generator is increased with increased load or lagging 
current, and decreased with diminished load or leading 
current. To accomplish this, a current derived as described 
below is supplied to the alternating-current side of a rotary 
converter, from the direct-current side of which the exciting 
current is drawn. For example, by the application of 
the method to a single-phase alternator, in series with one 
of the alternator main leads is the primary of a trans- 


former, the secondary of which is connected at one end 


to a separate generator winding. The other end of the 
latter is connected to a collector ring, and the other end 
of the secondary is connected toa second collector ring, 
the brushes of the two rings being connected with the 
rotary converter. By the use of a reactive coil (known 
also as an auto-converter) the auxiliary generator winding 
may be dispensed with. In this case a portion of the 
winding of the reactive coil is in series with one of the 
mains, the end of the other portion being tapped to an 
intermediate point of the armature winding, the primary 
of the transformer in them in the circuit between the top 
and reactive coil. By the composition of the two E.M.F.'s - 
thus obtained in the compensating circuit—one the main 
and the other an auxiliary E.M.F.—a resultant exciting 


E.M.F. is secured, which will tend to increase in value 


with lagging currents and to decrease with leading 
currents, and changing both with the load and with the 
phase displacement. This, it is claimed, renders possible 
in practice the desired regulation. 

Train-Lighting in Germany.—The State-controlled 
railways of Germany have up to the present not employed 
electric lighting for their passenger trains to any appreciable 
extent. About 1,500 mail vans, however, have been lighted 
electrically by means of accumulators, which are recharged 
at points on the route or the batteries are exchanged at 
these points for newly-charged cells. Even as recently as 
Jan. 18, 1900, the Minister of Railways expressed an 
opinion adverse to the introduction of electric lighting. 
Accidents to gas-lighted trains have caused a reaction, and 
now the authorities are taking the matter up keenly. We 
have before referred to the trials made on trains using & 
dynamo driven by a Laval steam-turbine as the source of 
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power. This is specially suitable for trains which are not 
broken up. Other systems are now being tried by which 
each coach will have its own dynamo and battery, as is the 
case with trains lighted in this country on the Stone 
system. We gather that one of the equipments on trial, 
which employs a dynamo belt-driven from the carriage 
axle, is known as the Frankfort system, being the design 
of the Pollak Accumulator Company of that town. The 
means by which the voltage is kept constant in this system 
is not known to us at present. It may interest the German 
authorities to know that in England electric lighting of 
railway carriages has achieved a permanent success, as 
practically all new stock is equipped in this way. The 
one great advantage of having the dynamo driven from 
the axle of the coach is that the accumulators are always 
kept charged wher the train is in use. In consequence of 
this there is no disorganisation when a rush of traffic occurs, 
as is the case with gas and oil lighting, which require 
periodic attention. | 

Motors for Machine Tools.—An interesting paper 
under this title was read at the last meeting of the American 
Institute of Electrical Engineers by Mr. F. О. Blackwell. 
From an abstract in.the Electrical Review of New York, the 
author first described the different classes of work required 
of machine tools, and the various methods which can be 
used to obtain variable speed. The main question to be 
considered in the adoption of the variable-speed drive was 
how far could this method be used. The same horse-power 
is required to remove metal, independent of speed. There- 
fore, at low speed, secured by low voltage, a greater arma- 
ture current is necessary. By the use of the three-wire 
system and the variable field a change of speed from 4 to 1 
can be obtained. By the use of gears this can be made 
16 to 1, or more. The use of the magnetic brake for 
throwing in the gears was also touched upon by the author. 
When a cone pulley is used with belts for variable speed 
the full output of the tool cannot be secured, and, more- 
over, the system is not flexible. The electric drive gives a 
greater output of the tool. The author then pointed out 
that on a three-wire system а motor twice as large as that 
found necessary for a two-wire system should be used, 
while for a four-wire system the motor should be four 
times as large. The three-wire system is generally avail- 
able, and does not require two generators. The four-wire 
system requires two machines, one of these having two 
commutators, and involves an increased cost. He thought 
that the three-wire system was the best, using a field 
control of 2 to 1, giving а total range in speed from 4 to 1. 
He then showed diagrams illustrating the greater output 
procurable when electric driving is adopted, as the speed 
can always be kept as great as the tool will stand. In the 
case cited the time taken to remove a certain amount of 
metal was reduced from 60 minutes with the belt drive to 
52 minutes with the electric drive. 


Prospects for Light Storage Batteries.—The 
possibilities of a light storage battery are discussed by 
Norden in a paper which is abstracted by the Electrical 
World in ite weekly “ Digest." We gather from this that 
the author's opinion is that the lea accumulator has been 
so much improved in recent years that there is little room 
for further development. The light accumulator of the 
future, he thinks, must be a non-lead accumulator. He 
then discusses past trials with metals other than lead. The 
zinc-lead peroxide cell has a higher ampere-hour capacity per 
pound of weight, and its discharge voltage is higher by 
25 per cent. ; but the disadvantage is that during discharge 
the zine goes into solution and during charge it is not so per- 
fectly and cleanly redeposited, but is often spongy in form, 
causing short-circuits ; local action at the zinc plate and 


other troubles cannot be entirely avoided, in spite of 
amalgamation. These disadvantages apply generally to 
any soluble electrode; he, therefore, claims as a principle 
that a soluble electrode is unsuitable for a storage battery. 
In the cuprous oxide-zine accumulator there is the same 
trouble with the zinc, and the copper plate also has dis- 
advantages, as the cupric oxide goes into solution and 
copper is then deposited on the zinc, causing a fatal local 
action. Metals like zinc are never deposited upon the 
opposite plate; he, therefore, claims as a second principle 
that two different metals in an accumulator are practical 
only if they are either both insoluble in the electrolyte or 
when dissolved cannot be deposited on the opposite plates. 
He considers the Edison accumulator a step in the right 
direction, although he does not think that it represente the 
definite solution of the problem of the light accumulator. 
The mechanical construction with the active material 
compressed in perforated boxes is not the best construction 
for utilising the total active mass, as the entering of the 
current into the interior of the boxes and the diffusion of 
the electrolyte into the pores is somewhat difficult. The 
capacity of the Edison cell per pound is too much like that 
of the lead cell. А new principle has not been found in 
the invention of the Edison accumulator. Не finally points 
out the impossibility of predicting anything on the probable 
future development from a purely theoretieal point of view. 


Electrolysis of Alkali Chlorides. —In the December 
number of the Chemical Society’s Journal will be found а 
good abstract of a paper on this subject by Mesars. F. 
Foerster and E. Muller. The authors confirm the 
observation made by Lorenz and Webhrlin that the 
E.M.F. required to electrolyse а solution of sodium 
chloride with a platinised anode is approximately 0°5 
volt less than that required with à smooth platinum 
anode, but show that the only difference in the chemical 
behaviour of such anodes is that at the platinised 
anode oxygen and chlorate begin to be formed 
somewhat later and at a higher concentration of 
the hypochlorite than is the case at a smooth 
anode ;, thereafter the two behave similarly. Chemical 
experiments show that platinum black decomposes hypo- 
chlorous acid into oxygen and hydrochloric and chloric 
acids, but that the velocity of the change is far too small 
to explain the formation of these substance at the anode 
during electrolysis. The P.D. between a platinised 
platinum cathode and a coneentrated solution of sodium 
chloride containing a little chromate is constant, for since 
hypochlorites are not reduced appreciably at such a cathode, 
it behaves like a normal hydrogen electrode. With a 
cathode of this kind and a platinised anode, the E.M.F. 
required to electrolyse a solution of sodium chloride is 
very little greater than that theoretically needed, 2:25 + г 7, 
where 2°23 is the E.M.F. needed to decompose sodium 
chloride, c the current, and 7 the resistance of the solution. 
With a smooth anode, the E.M.F. is higher by a quantity 
which increases with the duration of the electrolysis to as 
much as 0°8 to 0'9 volt. A similar difference is found 
in all cases in which oxygen is evolved at the anode: for 
example, in the electrolysis of sulphuric acid or sodium 
hydroxide. These large differences cannot be explained 
by differences in the concentration of the solution in 
contact with the anode. Analkaline solution of potassium 
iodide (from which no oxygen is evolved during elec- 
trolysis) gave a difference of at most 0°07 volt between 
smooth and platinised anodes. The authors suggest that 
the difference may be due to the greater polarisation 
capacity of the platinised anode, owing to which the 
concentration of the occluded oxygen in it would be very 
much smaller than in a smooth anode. 
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AN ELECTRIC STEERING GEAR. slightly altered so as to adapt it for electrical driving. It 

| — consists essentially of a solid cast-iron frame bolted on to 

Messrs. Siemens Bros. and Co. have recently equipped | the deck. The upper end of the rudder post passes through 
the Earl of Crawford's yacht Valhalla " with an electrical | the base of the frame, and carries securely keyed to it a 
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ELEVATION 
Fics, 1 AND 2. — Plan and Elevation of the Electrical Steering Gear on the Steam Lacht Valhalla.“ 


massive cross-piece. Above this and running fore and aft 


steering equipment, which has proved satisfactory both to 
is a right and left handed screw, supported in the frame 


the owner and to the Admiralty experts who have witnessed 
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ко. 5.— Enlarged Detail of Switch. 


and carrying one right and one left handed nut, which are 


trials with it. The steering gear (Fig 1) is of the type usually 
supported and prevented from turning by two guides 


fitted on large yachts for hand steering, and has only been 


— 
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running parallel with the screw. These nuts are connected 
by links, one to each side of the cross-piece on the rudder 
post, and by this means the turning of the screw operates 
the rudder. The steering wheel is large enough to be used 
in emergency for hand steering, and is carried on a sleeve 
on an extension of the screw, to which it can be connected 
by means of a claw clutch. А Siemens four-pole completely 
enclosed motor is arranged so asto drive the screw through 
several reductions of spur gearing, and through a claw 
clutch. This clutch is connected to that on ihe. s eering 
wheélin such а manner that both are operated by one 
lever, and only one can be in gear at a time. It will thus 
be seen that the screw which operates the rudder through 
the nuts and links is capable of being turned either by 
the electric motor or by the steering wheel, but not by 
both at.once. 

The electrio motor (Fig. 2) is series wound, and is provided 
with a brake, pulley, and brake blocks, which are held off by 
an electromagnet in series with the motor and held on by 
а suitable spring. The brake is, therefore, put on and the 
motor promptly pulled up whenever the current is inter- 
rupted. The motor is controlled by two special starting 
switches, one for each direction of rotation, instead of 
using a single reversing switch, as by this means it is 
possible to get a very reliable quick brake action. The 
switches each have three contacts, so that resistance can be 
cut out in two steps, and the contacts are so shaped that 
the actual contact surfaces are not touched by the ares, 
and, therefore, remain in good condition. The contacts 
Rare reversible and very easily replaceable, and a new 
contact can be inserted in a very few minutes. A powerful 
magnetic blow-out is provided on each switch, which is in 
operation on all the contacts. Although the current is 
quite small, being not more than 25 amperes at 100 volts, 
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these ample precautions against arcing troubles have been 
taken because of the extremely frequent switching off and 
on which is required in the ordinary steering of a ship. 
ч have proved quite satisfactory in practice. 

e operation of the starting switches is accomplished as 
follows : The two switch arms (Fig. 5) are mounted on two 
ү оп а metal disc and at equal distances from its centre. 

he disc is geared to the screw, and its motion is, there- 
fore, proportional to that of the rudder. The switches 
have cranked arms, as shown in the drawing, which can be 
pushed so as to put the switches on or off by stops on a 
second disc mounted concentrically with the first. The 
second disc is in gear with the steering wheel, and its motion 
is, therefore, proportional thereto. The switching on or 
off is, therefore, the result of the difference in the 
motions of the two discs, which are proportional to 
that of the rudder and the steering wheel respectively. 
The cranked arm of each switch is so shaped that it 
clears the atops on the second disc when the motion is in 
one direction, but engages them when the motion is in the 
opposite direction. This ensures that one switch only is 
operative in each direction of rotation. Both switches are 
ulled to the off position by springs so as to get a quick 
break, but they are also pushed off positively by the stops, 
so that the breaking of a spring does not incapacitate the 
goar in any way, but only makes the break rather slower. 
e two discs are further provided with massive stops 
arranged to limit the difference of their motions to little 
more than the amount actually required to operate the 
switches. The gearing is such that 12 complete turns of 
the steering wheel move the rudder from hard-a-port to 
hard-a-starboard, a total angular distance of 80deg. A 
Geneva stop is provided on the second switch disc, 
which prevents the steering wheel from turning more tban 


12 complete revolutions. When the Geneva stop is reached 
the second disc is stopped, and the first catches it up, 
so that the motor is automatically switched off when the 
extreme positions of the rudder are reached. 

The trials which have taken place on the “ Valhalla ” 
have proved quite satisfactory. The control of the ship 
was as perfect as could be desired, and gave complete 
satisfaction to the navigating officers. 

The test imposed by them, which was considered the most 
o aly, throwing the rudder from hard-a-port to 
hard-a-starboard whilst steaming full speed astern—was 
accomplished with ease, and without excessive consumption 
of current. 

The following are the leading particulars of the steam 
yacht “Valhalla”: length, 239ft.; beam, 37ft. біп. ; 
draught when in trim, 18ft. 6in.; tonnage, 1,490 ; nominal 
horse-power, 500. The yacht was built by Ramage and 
Ferguson, of Leith, nine years ago. 


HEATING OF TRANSFORMERS. 
BY В, C. CLINKER. 


The temperature which a transformer will reach when 
running for a considerable time on load is а feature of 
the design which is of the greatest importance, and 
deserves the most careful consideration. It is a well- 
known fact, and one fully appreciated by manufacturers 
and designers of electrical apparatus, that high tempera- 
tures increase the rate of deterioration of nearly all the 
materials usually employed for insulating purposes, and 

eatly reduce the effective life of the apparatus. Too 
ittle attention appears to have been given to the tempera- 
ture of transformers, and many central-station managers 
would be greatly surprised if they realised the temperatures 
which are reached in the interior portions of the trans- 
formers on their systems. 

It has been customary to measure the temperature of 
а transformer by placing а thermometer on the outside 
of the case or core or some other equally convenient place, 
and the fact that the heat is generated in the interior of 
the transformer seems to have been to а large extent 
overlooked. Hence there has been little inducement to 
manufacturers to make really cool transformers, and the 
majority have been built of such design as to prevent 
the heat from being freely communieated to the cases. 
Such transformers, a the tests made, apparently run 
quite cool, but, if properly tested, they would be found 
to reach in their vital parte temperatures which are far 
in excess of the safe limit for the materials comprising 
the insulation and also for the iron core. 

I have frequently seen specifications drawn up by 
consulting engineers and sent out with requests for 
tenders, in which the clause relating to temperature 
rise is worded somewhat as follows: “ After a full load 
run of —— hours, the temperature rise of any accessible 

rt of the transformer shall not exceed —— deg. F.” 

ne naturally asks the question, What is the meaning 
of ‘accessible part’?” If this is taken to mean the outside 
casing, the terminals, or any parts which can be reached 
without removing the cover, the specification is manifestly 
absurd, as the parts which can be reached are not those 
which can be injured by high temperature, and while the 
temperature of the case and similar parts may be well 
within the limits of good practice, the parts of the 
transformer which are likely to be injured by excessive 
heating may reach a temperature which will ensure rapid 
depreciation and ultimate destruction. 

The only reasonable and scientific method of testing 
the heating of a transformer is by measuring the rise of 
resistance of the coils. If this method were generally 
adopted, it is more than likely that a very large 8 
of the transformers in use in this country would be found 
to reach a dangerous, if not a destruetive temperature: 
although measured by а thermometer, applied after a 
few hours to the case, they may appear to be running 
cool. 

It has been urged that the test by rise of resistance is 
too complicated and too difficult to make, and that the 
results obtained—unless the tests are carried out with 
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the greatest care—are likely to be misleading. Such a 
test is, of course, complicated as compared with that of 
placing a thermometer on the case, but when compared 
with the teats which are carried out in conuection with 
generators, motors, and other electrical apparatus, such 
tests are comparatively simple. A good bridge and the 
knowledge of how to use it is all that is required for 
making such a test, and if a bridge is not available, and 
the resistance is low, an ammeter and voltmeter may be 
used. The absolute accuracy of the instruments is a 
matter of comparatively little importance so long as their 
calibration does not change during the test, as the readings 
are not necessarily absolute, but only comparative. 

The aim of the designer of good transformers should be 
to conduct away with as Saar а temperaturo gradient as 
possible the heat generated in the coils and core, and 
communicate it to the surrounding air, and special 
attention should be given to the design of the interior 
as well as the case, so as to increase the capacity of the 
transformer for radiating its heat. As long as engineere 
and central-station managers are content to measure the 
. temperatures of their transformers by applying a thermo- 
meter to the case, so long will the manufacturers continue 
to design transformers which are inherently defective, in 
that they retain their heat instead of communicating it to 
the case. 

If engineers and purchasers desire to secure good 
transformers, which will put them to the minimum 
expense for maintenance, they should be careful to 
specify that the temperature should be measured by the 
rise of resistance method, and should see that the manu- 
facturers are forced to strictly adhere to the specifications, 
reserving the right to reject transformers the temperature 
of which is appreciably in excess of the limits set. If 
this is done, the manufacturers will be forced to produce 
better transformers, and while it may increase the price 
charged by manufacturers who are now building trans- 
formers of low grade, the purchaser will be certain of 
getting a good article, for which he should be willing to 
pay a fair price. 

There are, of course, many other features which enter 
into the design of a good transformer. Efficiency, regula- 
tion, and insulation are all of great importance, but it 
is not necessary that any of these should be sacrificed in 
order to obtain low temperature, but it is necessary 
that the manufacturer should design his transformers on 
an honest basis, and endeavour to give to the customer 
the best article for the least money. 


ON ELECTRONS.* 
BY SIR OLIVER LODGE, F.R.S., VICE-PRESIDENT. 
(Continued from page 813.) 


Electric Inertia.—Whatever a charge may be, and what- 
ever the hydrodynamic constitution of the ether, it must 
be able to maintain electric lines and magnetic lines, and 
to transmit energy wherever both sets of lines cross at 
right angles. An accelerated charge is equivalent to a 


T When- 


ever a current changes we have an E.M.F. of self-induction 


changing current, for may be written 


set up equal to LES Considered from the point of 
* 
view of a current constituted by a moving charge, this 
corresponds to a mass acceleration. And the electrical 
acceleration is opposed by the E M.F., just as the accelera- 
tion of matter is opposed by its mechanical inertia. The 
coefficient of the electric acceleration represents, therefore, 
an inertia term, and is properly called electric inertia. By 
Lenz’s law, the effect of induction is always to oppose the 
cause which produced it. In the present case the cause is 
the acceleration or retardation of the moving charge, and 
so in each case this is opposed by the reaction of the 
magnetic lines generated by it. Motion is opposed while 
it is increasing in speed, and it is assisted while it is 
decreasing in speed—an effect precisely analogous toordinary 


* Paper read before the Institution of Electrical Engineers, 


mechanical inertia—and, therefore, force is necessary, and 
work must be done, either to start or to stop the motion 
of a charged body. An extra force, that is, by reason of 
its charge. Whatever the inertia the body may have, con- 
sidered as a piece of matter, it has a trifle more by reason 
of its being charged. The value of this imitation or elec- 
trical inertia for the case of a charged sphere of radius a is 


. (See appendix.) 


3 a 


Since this is very important, І repeat: Just as а changing 
magnetic field affecta an electrostatic charge that is to 
say, generates a feeble field of electric force into the 
intensity of which the velocity of light enters squared in 
the denominator—so it is with a changing electric field : it 
generates a magnetic field proportional to its velocity of 
change; and if it is being accelerated, the magnetic field 
itself varies, and in that case generates an E.M.F. which 
reacts upon the aecelerated moving charge, and always 
in such а way as to oppose its motion—by what is 
called Lenz's law, or simply by the law of conservation 
of energy: for if it assisted the motion, the action and 
reaction would go on intensifying themselves until any 
amount of violence was reached. The magnetic lines 
generated by a rising current—that is, by a positively 
accelerated charged body га baek upon the motion 
which produced them in such а way as to oppose it. To 
oppose it RT or elastically, not passively or sluggishly 
as by friction. The reaction ceases the instant the motion 
becomes steady; it is not analogous to friction therefore, 
but to inertia ; it is the coefficient of an acceleration term. 
The magnetic lines generated by a falling current—that is, 
by a negatively accelerated or retarded charged body—react 
oppositely and tend to continue the motion; thus here also 
we have a term corresponding to inertia. And the charged 
body may be said to have momentum by reason of its 
charge while it is moving. The value of the momentum 
is proportional to the velocity so long as the velocity is 
not excessively great, and accordingly the inertia term is 
constant, and independent of speed, under the same restric- 
tion. It may therefore be considered to be in existence 
even when the charge is stationary, and thus it simulates 
exactly the familiar mechanical inertia of a lump of 
ordinary matter. 

In an appendix will be given the simplest form of the 
quantitative relations here indicated, and the inertia due 
to an electric charge will be calculated. It is to be under- 
stood that whatever inertia a material sphere may possess, 
considered as matter, it will possess more when it is 
charged with electricity, and this no matter whether the 
charge be positive or negative. The amount of extra or 
electrical inertia is proportional to the electrostatic energy 
of the charge—that is to say, it is proportional to the 
charge and its potential conjointly. Call the charge ¢, and 
the radius of the sphere а, the potential will be % а and 


the appropriate inertia is m= La ejk a, where v is the 
t 


velocity of light. | 
Another way of putting it is to say that if a mass of this 

amount were moving with the speed. of light, its kinetic 

energy would be half as great again as the potential energy 


of the electric charge when standing still for jme = 


И e. = - Q V — potential energy. Now, any appreciable 
ка 
quantity of matter, even а milligramme, moving with the 
speed of light has a prodigious amount of energy— 
namely, for the mass of 1 milligramme, 15,000,000 foot- 
tons Or, as Sir William Crookes has expressed it, a 
gramme or 15 grains of matter moving with the speed 
of light would have energy enough to lift the British 
navy to the top of Ben Nevis. Consequently the 
inertia of any ordinary quantity of electric charge 
must be exceedingly minute. Nothwithstanding this, it is 
quite doubtful whether or not there really exists any other 
kind of inertia. The question whether there does or not 
is at present, strictly speaking, an open one, though to my 
mind it is practically closed. The only way of conferring 
upon a given electric charge any appreciable mass is to 
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make its potential exceedingly high—that is, to concentrate 
it on a very small sphere. A coulomb at the potential of 
a volt has an electrostatic energy of half a joule—that is, 
$ х 107 ergs. The mass equivalent to this would be 


2 10 EL 

59 х 10 27 
Raise the potential to a million volts, and the mass 
equivalent to а coulomb at that potential would be the 
hundredth part of a milligramme ; still barely appreciable 
therefore. The charge on an atom as observed in elec- 
trolysis is known to be 10-19 electrostatic units. If this 
were distributed uniformly on a sphere the nominal size 
of an atom iz, one 10-8. in radius—its potential would 
be one-hundredth of an electrostatic unit, or about three 
volts. The energy of such a charge would be 10-1? erg, 
and the inertia of a body which would possess this energy 
if moving at the speed of light would be 10-7} grm. 
But this is incomparably smaller than the mass of a 
hydrogen atom, which is approximately 10 ?5 
Consequently, the ionic charge distributed uniformly over 
an atom would add no appreciable fraction to its apparent 
mass. If, however, the atomic charge were concentrated 
into a sphere of dimension 10~}%cm., its potential would 
be 1,000 electrostatic units or 300,000 volts, its energy 
would be 1077 erg, and its inertia 10-238 grm., or about 
rm of the mass of a hydrogen atom. 

All this is a preliminary statement of undeniable fact— 
that is to say, of fact which follows from the received and 
established theory of electricity, whether such things as 
electrons had ever been found to exist or not. All that 
we have stated is true of an ordinary charge on any 
ordinary sphere which can be made to move by mechanical 
force applied to it. It gives us the phenomena of electro- 
statics when at rest, of magnetism when in motion, 
of radiation when started and stopped, and it incidentally, 
by reason of the known laws of electromagnetic induc- 
tion, exhibits a kind of imitation inertia, and in that 
way simulates the possession of the most fundamental 
property of matter. I will add a few more closely con- 
nected assertions. Apply a sufficiently violent E.M.F. to 
a charged sphere, and the charge may be wrenched off it. 
Insert an obstacle in the path of a violently moving charged 
sphere во as to stop it mechanically with suficient sudden- 
ness, and again it is possible for the charge, or something 
like it, to be jerked off it and passed on. But to do this 
the speed of the sphere, as well as the suddenness of 
stoppage, must be excessive. Usually the charge is merely 
thrown into an oscillation, when the sphere 1з suddenly 
stopped; and it then emits a solitary wave or spherical 
shell of thickness equal to the diameter of the sphere: or 
greater than that diameter by the amount the sphere has 
moved during its retardation. When the acceleration is 
moderate, however, the radiation is less energetic and also 
less intense: less energetic because its power depends on 
the square of the acceleration, less intense because it is 
spread over a thicker ethereal shell. Róntgen rays are 
perceptible only when the speed was great and the stoppage 
so sudden that the wave or pulse shell is strong and thin. 

The doctrine of the behaviour of a charged sphere in 
motion, and the calculation of the value of the quasi- 
inertia of an electric charge, was begun by Prof. J. J. 
Thomson in an epoch-making paper published in the 
Philosophical Magazine for April, 1881—one of the most 
remarkable physical memoirs of our time. The stimulus to 
this investigation was supplied by those brilliant experi- 
ments of Crookes, published in the Philosophical Transuctions 
for 1879, which were preceded by observations of Plucker 
and Hittorf, and followed by other observations by Gold- 
stein and Puluj and others in 1880. In 1891 Sir William 
Crookes was your president, and in his inaugural address 
expounded further some of these brilliant experimental 
investigations, to which Schuster and many others had con- 
tributed. It is not too much to say that up to the time of 
Crookes the phenomena of the vacuum tube were shrouded 
in darkness, notwithstanding much laborious and pains- 
taking work done both in this country and on the Con- 
tinent in connection with them; but that since the 
researches of Crookes in the seventies the theoretical 
luminosity of the vacuum tube has steadily increased, until 


x 10733 gramme = 107? milligramme, 


now, as Maxwell predicted, it is shedding light upon the 


whole domain of electrical science, and even upon the 
constitution of matter itself. | 
APPENDIX А. | 

Calculation of the Inertia of an Electric Cliarge. “Let a 
spherical conductor of radius а carrying a charge of elec- 
tricity e move forward with moderate speed u, meaning 
by moderate speed anything distinctly less than the speed 
of light; it constitutes a current element of magnitude e u, 
and its circuit is closed by displacement currents in the 
eurrounding dielectric; for its lines of force arise in the 
medium in front and subside in the medium behind, and so 
a displacement of electricity takes place from fore to aft to 
compensate the motion forward, and the lines of displace- 
ment are identical with the magnetic lines due to a short 
magnet. A ‘charge may be said to travel carrying its 
electrostatic lines with it, or it may be said to be constantly 
generating a radial electrostatic field in front and destroying 
one behind. When an electric field thus moves partly 
laterally it generates & magnetic field—in the present 
instance in circular lines round the line of motion—for the 
moving charge is an element of a linear current. The genera- 
tion of these magnetic lines act во as to oppose the current 
which produced еш; butsolongasthey continue steady they 
exert no effect on it. When they subside, however, they tend to 
prolong the current which maintained them. Consequently, if 
the moving charge (or current) tries to stop, its retardation 
meets with obstruction ; it is constrained to persist by the 
subsidence of the magnetic field which its motion excited 
and maintains. Its velocity is not resisted, there is nothing 
equivalent to friction, but its acceleration + or — is 
obstructed, an eftect precisely analogous to inertia. If it 
is at rest it will need force to start it, and if it is in motion, 
its motion will persist. The charge acts, therefore, as if it 
had inertia, and we can proceed to calculate its amount. 
While moving it is a current, and will be surrounded by 
rings of magnetic force, whose intensity at any point with 
polar co-ordinates r 0 referred to in the line of motion as 
axis and the moving charge as origin will be the quite 
ordinary expression (with е и for the current element 
instead of С d s)— 

H= sin 0 
22 

The ordinary expression for the electrostatic force at the 

same point is 


= id H 
Кт’ 
and if the motion is slow this value will be preserved, but 
if it is rapid the electric field gets weaker along the axis 
and stronger equatorially, having been shown by Mr. 
Heaviside (Philosophical Magazine, April, 1889) to be given 
by the following expression : 
FC 
K r? ` (1- (u sin 6/02] 


where v is the velocity of light. The strength of the 
magnetic field will be similarly modified in this case ; but 
the simplest mode of stating it is to express it in terms 
of E, and to say that «lays 


H =K E v sin 0. 


The rate of transmission of energy will be the vector pro- 
duct of E and Н; and the whole magnetic energy—that 
is, the whole energy due to the current—+.e., due to the 
motion—will be obtained by integrating the ordinary 
expression и H?/8 т all over space outside the charged 
sphere—viz., from a toco all round. In the general case 
this expression is a little long, but in the most important 
ease, when the speed of motion, v, is decidedly less than the 
speed of light, v, it is quite simple, and the working may as 
well be given : 


со 
Kinetic energy = | S d (vol.) 
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Comparing this with mechanical kinetic energy, 4 m u?, we 
see that the charge on the sphere confers upon it additional 


kinetic energy, as if its mass were increased on account of 
the charge by the amount 


2 
m= 2ре А 
ða 
which may also be written— Я 
2рК.её 2 е 2 : 
m = . €. .--.' x charge x potential. 
5 Ka 5v Ka 3v ge XP 

or im? = the electrostatic energy of the charge. 


In other words, the mass equivalent to the charge is such 
that if it were a piece of matter with constant inertia 
travelling witb the speed of light, its kinetic energy would 
be half as great again as the potential energy of the electric 
charge when standing still. 


APPENDIX B 


The Electric Field Due to a Moving Magnet. —If a short 
bar Ey dS or uniformly magnetised sphere (its moment, M, 
being the intensity of magnetisation x the volume of the 
sphere) moves along axially—that is, in the direction of its 
magnetisation—with velocity и, it generates circular lines 
of electric force all centred upon its axis, much as a moving 
charge generates circular lines of magnetic force. If there 
is a conducting path around any such circle, then the 
motion of a magnet along its axis will generate a current 
in it, but if there be no conductor the motion will only 
result in an electric displacement, which subsides when the 
magnet stops. The intensity of the magnetic field at any 
point along the axis is well known to be 2 M/r* ; at any 
point on ite equatorial plane it is - M/r; and in any 
intermediate direction it 18, as regards magnitude alone, 


=5/ (1+ 3 cos? 0) 


All this holds for the moving as for the stationary magnet, 
provided its speed does not approach that of light. The 
electric force at the same point is 


g.3Mu 


27 


=3 Н u 


sin 2 0 


sin 0 
J (4 + tan? 6 
The electrostatic energy resulting will be the integral of 


К E?/8 x every where outside the moving magnetised sphere 
of radius a—viz., 


Energy = =| If (* М ) ain? 0 cos? Od. d 0.rs&inOd 4$ 
т 
K Mau M (3) 
5a 5 pa \w/ 


The displacement acts like an elastic strain set up in the 
dielectric, storing the above energy statically ; and so long 
as the magnet continues moving steadily the electric dis- 
placement exerta no force upon it ; but acceleration will be 
resisted. If the magnet begins to go faster it sets up more 
displacement, and the act of setting this up constitutes а 
transient current which opposes the motion as long as the 
acceleration continues, but it dies out the instant the motion 
becomes steady again. Conversely, if the motion of the 
magnet began to slacken, the electric strain would begin to 
subside, and its subsidence would constitute an inverse 
transient current which would assist the motion—i.c., 
oppose the slackening. In other words, the variations of 
the circular electric strain in the surrounding medium 
confer upon a moving magnet а spurious or apparent 
momentum, in addition to its real mechanical momentum ; 
and thus the elastic strain itself may be said to represent 
a spurious or apparent inertia due to magnetisation, in 
addition to any real mechanical inertia which the body 
holding the magnetism may iteelf possess. Апа the amount 


of this extra inertia is 
,2KM 2M? 8 тім 


m F . 
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y 


_2 НМ 
5 * 
where I is the intensity of magnetisation and H, the 
intensity of the field inside the substance of a uniforml 
magnetised sphere of radius, a, and magnetic moment, M. 
The equivalent mass moving with the velocity of light 
would, therefore, have an energy equal to one-fifth of the 
potential energy of the magnetised sphere if it were held 
at right angles to a field of its own internal intensity. 
This result may be applied, mutatis mutandis, to a moving 
molecule consisting of a pair of equal opposite electrons 
not in absolute coincidence. 


(To be continued. ) 
um————M— RR 


QUESTIONS AND ANSWERS. 


И thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
5 has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 

ald be carefully written to prevent mistakes as 
to 9 and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


ANSWRRS. 


Question No. 558.—In a certain town in which the voltage of supply is 
460 across outers, 230 being the declared voltage at consumer's ter- 
minals, a complaint has been made by a consumer, who states that 
on switching on his shop incandescent lamps they glow very 
brilliantly for three seconds or so, and then burst, showing that 
vol must be considerably more than the declared standard— 
viz., volts, At the supply station the volte on the night in 
question were normal, as recorder’s cards proved. What is the 
cause of this? And although consumer was connected between 
neutral and an outer, is it possible he could have been getting 
voltage acroes outers, and, if so, what should be done to make a 
similar occurrence impossible ? 


Answer to No. 558 (awarded 10s.).—The burning out of 
the lampe may be due to several causes. 


ө 
SWITCH 


Fia. 1.—Earth on Lamp Fitting on Neutral Side. 


1. Fig. 1 represents a consumer’s installation, connected 
across + and neutral, the lights being switched on by 
double-pole switch, S. Suppose there is a bad earth sag at 
L, on neutral side of lamps. If there is no other earth 
anywhere, nothing will happen on switching on. Now, if 
the insulation of the outer mains is perfect, the positive 
and negative outer mains will be 230 volts above and 230 
volts below earth potential. The neutral being about 
earth potential, if the neutral is properly earthed at the 
works, it cannot be much above or below earth potential. 
Suppose that the neutral is either not earthed, or else 
earthed (as it is at some stations) through an automatic 
switch which puts in circuit a resistance of, say, 23 ohms 
when earth current exceeds 10 amperes. Suppose, now, 
that on the night in question a bad earth came on negative 
side. The earth switch would come out and put in 
resistance (see Fig. 2). The negative outer will now be 
at about earth potential; the neutral will go up to 230 
volts above earth, whilst the positive outer will rise to full 
pressure—460 volts above earth. If now our consumer 
puts on his double-pole switch to light up, his lamps will 
promptly burst, as they will get full сеш. across them, аз 
one pole is connected to + (460 volts above earth) whilst 
the other pole is earthed. If the neutral is permanently 
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earthed at the station with a good connection, the neutral 
will be always at about earth potential, the positive about 
230 volts above and the negative about 230 volts below 


4- 460 Y. asove E 
230 V. aS oH E 
e 
| ABOUT EARTH 
POTENTIAL 
BAD EARTH 


Fic. 2—Bad Earth on (—) Side, Earth Switch out, or Neutral not earthed. 


the earth. In this case, if a bad earth comes on either 
outer, it will act as a short and blow the fuse. A con. 
sumer cannot in this case get full pressure due to an earth 
on his own lamps. Fig. 3 shows how the same thing may 


Fia, 3.—Switch Case makes Good Earth, and Switch Blade is not 
properly insulated from case. 


happen in a slightly different manner. Consumer's switch 
is put on neutral side. Suppose that it is a bad tumbler, 
with the case alive when switch is on; also the case makes 
good connection with earth. On ordinary occasions 


+ CONSUMER 


= mw 


CONSUMER 
B 


— 


Fic. 4. 


nothing unusual will happen on switching on, but if the 
state of things is as shown on Fig. 2, on switching on his 
lamps will get full pressure across them, and they will 
probably burst. 
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2. À consumer may get too much pressure across his 


the connection is left out of neutral box, D, or does not 
make proper connection. Services А and B are now in 
series across the two outers. When B turns on all his 
lamps they will not light; if, then, A turns his lamps 
on his lamps will glow too brightly, while B's lamps will 
only glow dull red. 

3. A short on one side may cause excessive pressure on 
the other side (see Fig. 5). A length (800 yards) of 12, 
‘06, 12 square inch distributor is shown, fed at one end 
by feeding point, F P ; at the other end, 800 yards away, 
are consumers, A`and В, on + and — sides respectively. 
Each consumer takes 20 amperes. Pressure at feeding 
point, F P, is kept at 250 voits a side. According to the 


| books, а cable working at 1,000 amperes per square inch 


drops five volts for every 100 yards of cable (lead and 
return). The drop in this сазе is: 


9x8x 0з volts on positive, 
120 


2 
9 x 8x 20 88 volts on negative. 
2 120 


0 0 neutral. 


So that pressure at each consumer would be 226-7 volta. 
Suppose that, now, consumer В got а short somewhere, 
taking, say, 200 amperes for a short time, the pressure 
at feeding point, F P, being still kept at 230 volts a side: 
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Drop on positive 


x 8x 220 _ 56:6 volts. 
120 diode 


Drop on negative 


Drop on neutral = x 8 x 25 66:6 volts. 


B's pressure has now dropped to 
230 — (66:6 + 56:6) = 126:8 volts, 
whilst A's pressure has gone up to 
250 + 66:6 — 55 = 295:5 volts. 


4. Bad balancing may cause excessive pressure on some 
parts of the supply system. Fig. 6 shows a central station, 
CS, supplying by three feeders а long distributor. The 
distributors connected to the various feeders are very 
unequally loaded. Оп Feeders 2 and 5 the positive distri- 
butors have the greatest load, whilst on Feeder 1 the 
negative distributors have the greatest load. The middle- 
wire ammeter at the station may, however, show perfect 
balance. The feeders are all run on one 'bus bar at the 
station, the pressure being regulated by Feeder 3, say. 
Owing to the greater loading on + side of Feeder 3, the 
pressure on + 'bus bar would have to be much higher 
than the pressure on negative bar. At feeding point en 
Feeder 1 the positive pressure is above normal and the nega- 


lamps if the neutral is disconnected. Fig. 4 shows a | tive pressure below. As the load on the distributors here is 


distributor fed by disconnecting boxes, D, D, D. Con- 
sumers А and B have their services ( + and - respec- 
tively) taken off this distributor. Suppose by accident 


greatest on the ee side, the negative eal will 
drop still lower, whilst the positive pressure will rise higher 
still. A consumer, say at A, on + side will have an excess 


^ч 


* 
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of pressure on his lamps. By being more careful over the 
balancing of each consumer, and by interconnecting the 
distributors as much as possible, so that the distributors 
will help each other, a much more uniform pressure may 
be kept over the supply system. Thus, if A and B are 
joined together by a length of distributor, each would help 
ERA and the pressure be immensely improved.— 


Answer to No. 558 (awarded 78. 6d.).—In view of the 
present practice, rules, and regulations relating to elec- 
tricity supply on three-wire direct-current systems, it is 

sible for a consumer connected to one of the outers and 

lancing wire to get other than the declared voltage of 
supply. It is not an infrequent occurrence for even the 
full voltage across the outers to be thrown on the installa- 


DIAGRAM I. 
tion, resulting in burst lamps if the circuits have not been 
very carefully fused on the outer. On many three-wire 


systems the rule is to earth the neutral conductor at the 
station end only, and also to insist upon fuses being inserted 
in both poles of a supply taken off the neutral and one of 
the outers. The supply company similarly insert fuses in 
the neutral throughout their system of feeders, distri- 
butors, and at consumers’ terminals. 

Diagram I. illustrates the most usual method adopted of 
connecting the neutral conductor to earth at the station 
end, and shows the system in its normal condition with 
a consumer tapped on to the neutral and positive 
lead. If a fault develops on the negative outer, 
the eonnection thus created between the earthed nega- 
tive and earthed neutral causes a current to pass 


1 22 oe ер 2 c» is % в» -- NL 
DIAGRAM II. 


between neutral and earth through fuse, F, and 
ammeter, A. The strength of this current will depend 
upon the resistance of the fault, e, and the resistance of the 
paths between E and e, which latter is negligible. "When 
this current attains a predetermined value, say 20 amperes, 
the switch, a, falls, shunting ammeter, A. Fuse, Е, is set to 
blow at a current which varies according to the idea of the 
engineer or the size of the system. We will assume that 
it 18 calculated to fuse with a current of 40 amperes. In 
Diagram I. is indicated an earth or fault on consumer's 
negative or neutral wire in one of the lamp circuits. Under 
these conditions immediately an earth occurs upon the 
negative outer, the small branch fuse, f, will break, and later 
the 40-ampere station fuse, F, if the fault is a bad one, 


2 


DIAGRAM III. 


thus disconnecting the neutral from earth and allowing the 
earthed negative to take its place. The bank of lamps, L, 
will now light up. The voltage across the terminals is the 
same as the potential difference between the balancing 


wire and earth. E Е in diagrams stands for earth or zero 


potential and the full potential of the system, 460 volta, 
is now to the + side of this zero line. Diagram II. shows 
this displacement of the system in its relation to earth, 


explaining one possible cause of consumer's lamps bursting 


when switeh, s, was made. In а case of this nature the 
voltage across lamp terminals will depend upon the resist- 
ance of the faults at e and ei. I have again in Diagram III. 
sketched the same faults, but this time, instead of being . 
partly on consumer's installation and partly on the supply 
company's mains, they are both shown on the supply net- 
work, and the company are responsible for the damage to 
lamps and trade. 

There is another disorder which sometimes occurs of 
upsetting the standard voltage of supply without showing 
on station recorder cards—viz., local out of balance, that 
cannot be dealt with from the station or even observed 
from the voltmeters connected to feeding points. By 
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232... 
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DIAGRAM IV. 


proper manipulation and subdivision of the system, balanc- 
ing can be worked in nearly every instance to give а 
termiual voltage that conforms to the Board of e 
regulations. ocasionally, however, through the cutting 
out or disablement of feeders and sections of the network, 
and sometimes through want of discrimination on the part of 
the mains engineer, a section of the distributors becomes 
unbalanced in а way that causes the volts on one side to, 
rise above normal, and on the other side a corresponding 
drop. Diagram IV. describes how this may occur, and is 
a practical example with the exception of the voltage values. 

To preventarecurrenceof this trouble, the consumer should 
see that his circuit fuses in the outer are very carefully 
set to protect their circuits against excessive load, and also 
have the insulation of his installation periodically tested. 
The supply company should abolish all fuses in the neutral 
conductor, and have the pleasure of mus and rectifying 
the faults upon outers without delay. Result: experta 
аш in every department; no duffers need apply.— 


Answer to No. 538 (awarded 5s.).—If the installation 
in the shop in question is a new one, and the complaint 
refers to the first time of switching on, the occurrence may 
be due to the use of lamps of a lower voltage than 230, 
or possibly even a mistake has been made in connecti 
the premises to the street mains, the lampe being pl 
between the outers instead of between an outer and the 
neutral. If, however, the installation is not а new one and 
has worked satisfactorily previously, the occurrence is 
ИУ connected with the arrangement of the fuses. 

uppose, for instance, a single neutral connection is 
carried through two houses, the lamps in one of which 
are connec between the neutral and the negative 
outer and the lamps in the other between the neutral 


MNN GENERATOR 


Fic. 1. 


and the positive outer. Then should the fuse, F, 
in the neutral blow, the lamps in one of the two 
houses are likely to be damaged, for there being only 
the positive and the negative mains leading back to the 
station, the whole current passing through the lamps in 
the one house must pass through those in the other ; and if 
the two numbers of lamps in use do not happen to be alike, 
the voltage on one side will rise and that on the other will 
fall until the voltages across the two sets of lamps are 
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approximately inversely as the numbers of lamps on the 
two sides. A slight discrepancy in these numbers would, 
therefore, be quite sufficient to burst the lamps on the side 
which had fewest, whilst the lamps on the other side would 
burn dim and then go out, and remain out until the fuse 
at F was replaced. If this is the cause of the trouble, 
its recurrence can be prevented either by putting fuses 
in the outers only (as at f, Fig. 1) and none in the neutral, 
or by using a given neutral connection for lamps connected to 
only one side of the system, and a separate neutral connection 
for the other side (Fig. 2). This last remedy, is, however, 


Fic. 2. 


not а complete safeguard in itself, for, suppose the neutral 
at the shop to be earthed, either intentionally or by 
accident (Fig. 3), then, should an earth occur on the 
negative outer anywhere near the shop (the lamps in 
question being connected between the neutral and the 
positive outer) a large current would flow from the 
Station through the neutral, the fault, and the negative 
outer back to the station, and might be sufficient to blow 
the fuse, F, on the neutral connection of the shop. Once 
this had taken place, a very decided rise in voltage on the 
lamps would oecur, this voltage being anything between 
250 and 460 volts, according to the nature of the fault on 
the negative outer and the earth on the neutral connection 
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in the shop. The cure for this would again be to put all 
fuses in the outers, for so long as the neutral wire is 
maintained continuous from the station to the whole of 
the supply and is well earthed, no large rise in voltage 
across one side of the system can occur.—(). 


Answer to No. 538 (awarded 5s.).—It is evident the 
trouble set forth in the above question is due to a fault in 
the wiring of the consumer’s premises. This alone, how- 
ever, could not bring about the disastrous effects. On 
three-wire systems of supply having 460 volts between the 
outer conductors, as is the case in the system under con- 
sideration, the Board of Trade require the supply authority 
to earth the middle wire, so that the potential to earth 
from either of the outer wires cannot be more than 230 
volts. It is usual to connect the middle wire to earth 
through а switch and fuse, or automatic cut-out at the 
supply station. As to the advisability of this or any other 
method of earthing the middle wire, the writer cannot pass 
an opinion. The subject requires more space devoted 
to it than can here be afforded. What has happened 
in the case in question is probably that a fault has 
developed on the outer wire of the system (either 
on the mains or on some consumer's wiring) on the 
opposite side of the system to that on which the con- 
sumer who has been unfortunate enough to have his 
lamps burnt out has been connected. In the sketch this 
eonsumer's wiring is shown at А, another consumer at B, 


and the generating station, G. The station earth con 
nection is E, and the first fault has occurred on B's wiring 
at El. Now, if the resulting earth current has been big, 
it is probable that the cut-out or fuse connecting the 
middle wire to earth at E has broken connection, and so 
the system has now one outer (the negative in sketch) 
earthed. A's wiring has doubtless developed a fault on 
the middle-wire side of his lamps, as shown at E, 
Therefore, E, is to all intents and purposes now con- 
nected to the negative of the system through the earth, 
as shown by the dotted line. When, then, the lamps at 


А ‘аге switched on they will get 460 volts, and so produce 
the brilliant effect mentioned in question, and the middle- 
wire fuse at all events will blow unless it be stronger than 
that on the negative of B's wiring. 

The remedy for this state of things is to have the wiring 
at A tested, and the fault located and made good. Of 
course, this may not have been the exact state of the case, 
but it is evident that A's lamps have been getting more 
than 230 volts, and this cannot have occurred without a 
fault exists on the middle-wire side of his lamps. It may 
be, however, that the other fault has not been on another 
consumer's wiring, and that the station earth connection 
has been good all the time. This state of things has 
occurred where armoured cable or sheathed cable is used 
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for services, and two services run out of one box, but not 
efficiently earthed, the cables being run in troughs filled 
with pitch. A fault has occurred on the outer (positive), 
making the armouring of both service cables “alive” from 
the positive. Then, at a later date, the thimble on the 
middle wire of the fuse box on the negative service came 
into contact with the side of the box, which in all cases 
was making metallic contact with the armouring of the 
cable, thus making the middle wire of the consumer's 
wiring positive, at the same time, of course, blowing the 
middle-wire fuse in the box. Thus, as soon as the lamps on 
the negative service were switched on, they got the full 
voltage across the outers. A diagrammatic sketch will, 
perhaps, show more elearly this rather curious example.— 
У. A. C. 
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Answer іо No. 538 (awarded 58.).— There are several 
possible causes of this lamentable occurrence, and they are 
as follows, in order of probability : neutral disconnected ; 
misconnection on service ; leak ; bad local balance. 

Neutral Disconnected.—The fact that the querist does not 
appear to have fathomed the cause leads one to suspect 
that human ingenuity has covered the traces of a human 
cause, and that whoever left the neutral link out of the 
feeder pillar or disconnecting box, whichever controlled 
the circuit, managed to replace it without those in authority 
being any the wiser. This disconnection would tend to 
raise the volts considerably upon the side of the three- 
wire distributor that had least lamps upon it, and it is 
likely that if enquiries wore made it would be found that 
this unfortunate consumer was either the only one on his 
side of the branch circuit, or that he switehed on his lamps 
first, as there appear to have been no complaints made by 
other consumers, who stood an equal chance of being 
affected also. It is hardly likely that the rise of volta at 
1 from the power station would affect the recorder 

ere. 

Misconnection on Service. Daylight testing may also have 
had something to do with this, and the service joint or the 
main branch joint may have been wrongly reconnected so 
as to give the full outer voltage to this consumer. The 
same could have been secretly rectified by the person 
responsible on the trouble appearing. This would not 
produce any effect on the recording voltmeter tapes. 

Leak —If the free outer of the distributor from which 
this consumer is fed had gone to earth or been shorted 
with the neutral (either by leaving fittings disarranged in 
disconnecting box or from a fault on the cable), there would 
be a differenee of potential of anything up to 540 volts on 
the other side of the circuit; but this would also depend 
upon the distance from the recorder whether or not it 
nous show. Other consumers should have been affected 
also. 

Bad Local Balunce.—This would want to be really very 
bad to break lamps in a few seconds, but if caused by a 
leak on one side, the preceding paragraph refers to it. 
The balancer at the power station should have something 
to say in the matter unless disconnected by the opening 
of the neutral, which has been considered, or by opening 
the outers between the balancer and the smitten 
installation. 

To make a similar recurrence impossible, the first 
thing to do is to be certain of the cause, and the querist 
should now be able to do this. It should be remembered, 
however, that in electrical work there is no such word as 
‘impossible ”—call it reasonably improbable, perhaps. If 
a misconnection is the cause, read the culprit the Riot Act 
and exercise more supervision. If a leak is the reason, get 


the main tested and overhauled till it is like unto Cæsar's 


wife for reliability.—B. С. Н. J. 


PHYSICAL SOCIETY. 


At the meeting of this society on Dec. 12, Mr. S. Lupton, vice- 
president, in the chair, t 

Mr. 8. W. J. Smith exhibited and described “A Portable 
Cupillary'Electrometer.” This instrument is a modification of the 
form of capillary electrometer which consists of two wide tubes joined 
by а cylindrical capillary tube which may be horizontal or inclined. , 
The apparatus contains mercury and sulphuric acid of about maximum! 
conductivity suitably distributed in the tubes. A spring key is, 
commonly employed with such an instrument, and keeps the two, 


platinum terminals at the same potential uniess the spring is; 


depressed. When the spring is depressed, the terminals are put in 
contact with the two points the potentials of which are to be 
tested for equality. In the instrument shown by the author the 
two wide tubes are sealed at the top to prevent cvaporation of the 
sulphuric acid. The wide tubes are also joined near the top by another 
tube which allows free motion of the liquids within the apparatus. 
With this arrangement the instrument is made airtight, and can, if 
desired, be made air-free by exhaustion of the apparatus before sealing. 
The distribution of the mercury сап be altered most easily by means 
of a third cross-piece provided with a tap. To prevent the platinum 
wires forming the electrodes being wetted by the acid, if the appa- 
ratus should accidentally, or during transit, be laid on its side or 
turned upside down, the lower ends of the tubes may be slightly 
constricted above the ends of the platinum terminals. If the terminals 
consist of amalgamated platinum foil the constriction is unnecessary. 
If a spring key is made of brass the contacts frequently become 


unsatisfactory through surface tarnishing, and if to avoid this the 
bearing surfaces are made of platinum, the key may be subject to 
thermo-electric effects. Such a key cannot conveniently be fastened 
on the same stand as the rest of the instrument, for, unless the stand 
and the support on which it rests are very rigid, the pressure neces- 
sary to depress tbe spring produces sufficient movement of the 
meniscus during the act of depression to render the detection of 
minute changes of surface tension impossible. These difficulties are 
overcome by using a key consisting of a U-tube closed at one end, 
communicating at the other with a pneumatic pressure ball, and con- 
taining mercury in the bend. Three platinum wires are fused into the 
tube, so that by squeezing the ball the same change of contacts is pro- 
duced as by pressing the lover of an ordinary spring key. This form 
of key can be extended so that a slight pressure applied to the ball 
makes it work as an ordinary electrometer key, and greater pressure 
reverses the contacts between the terminals and the points under 
investigation. "With such an arrangement the sensitiveness of the 
instrument is doubled, and by using a microscope magnifying 
50 diameters a potential difference of ;;,js5;th volt can be detec 
without difficulty. The instrument, used as a surface-tension galvano- 
meter, is more convenient than an ordinary galvanometer with a 
der dante system because there is no suspension, no lamp and scale, 
and practically no levelling. 

Dr. R. T. Glazebrook congratulated the author, and said that 
workers with the capillary electrometer would appreciate the improve- 
ments introduced. He said that the author had given the minimum 
E.M.F. which the instrument could detect, and asked what was the 
maximum E.M.F. which could be safely applied. He referred to the 
advantages of the mercury keys exhibited, and remarked that, by 
their use, many difficulties were obviated. 

Dr. Lehfeldt said the mercury keys were improvements on those 
used by Prof. Onnes. In these keys the contacts were changed by 
the motion of mercury brought about by tilting. The tubes contain- 
ing the mercury were exhausted to prevent oxidation. 

Mr. Smith, in reply to Dr. Glazebrook, said that the maximum 
E.M.F. should not exceed half a volt. 

The society adjourned until Jan. 23. 


FORTHCOMING EVENTS. 


SATURDAY, Dec. 27. 


Royal Institution.—At 3 p.m., Christmas lecture. 
Hele-Shaw on ‘‘ Locomotion.” 


TuvEspAY, Dec. 30. 


Prof. H. 8. 


Royal Institution. — At 3 p.m. Prof. Hele-Shaw on Loco- 
motion—the Road Motor.” 
THURSDAY, JAN. 1. 
Royal Institution. -— At 3 p.m. Prof. Hele-Shaw on Loco- 


motion—the Motor on the Rail : No. 1, Steam.” 
Rontgen Society. — At 8.30 p.m., ordinary meeting. Paper: 
“ X-Ray Work in Private Practice," by Dr. G. M. Lowe. 
FRIDAY, JAN. 2, 
Institution of Junior Engineers.—4At 8 p.m., ordinary meeting. 
Paper: Marine Boilers, by Mr. H. M. Roathwaite. 
SATURDAY, JAN. 3. 


Institution. — At 3 p.m. Prof. Hele-Shaw on 
il : No. 2, Electricity." 


Royal ** Loco- 


motion—the Motor on the 


APPOINTMENTS VACANT. 


City Electrical Engineer, Dundee Town Council £400 per 
annum, Dec. 27. See advertisement in last issue. 

Assistant Electrical Engineer, London Count 
way Department, £500 per annam, Jan. 5, 1903. 
in last issue, 

Electrical Engineer, Morley Town Council, Dec. 27. See adver- 
tisement in last issue. 

Senior Electrical Engineer, Sanitary Commissioners of Gibraltar, 
£300 per annum, Jan. 20, 1903. 

Mechanical Electrical Engineer, Croydon Mental Hospital, 
35s. per week, Dec. 30. See advertisement in last issue. 

Skilled Mechanic, as instructor, Dec. 29. See advertisement in 
last issue. 

Foreman Fitter, Ipswich Corporation, £2. 10s. per week, Jan. 10. 
Full particulars may be obtained from Mr. Will. Bantoft, town clerk, 
Town Hall, Ipswich. 


Council Tram- 
ce advertisement 


'Kirkintilloch. —Mr. A. W. Stewart, Glasgow, in a report submitted 
to the Town Council states that to light the town and provide a two- 
cell refuse destructor (the heat from which would generate the steam 
for a 112-h.p. engine) would cost £10,900. At 6d. per unit there 
would be a slight loss in the first two years, but after that there would 
be a profit, which would go to reduce the price. The refuse destructor 
would deal with the burgh's refuse at a cost of 2s. 2d. a ton, excluding 
cartage. The Council have resolved to apply to Parliament for а 
provisional order for the produetion and supply of electricity within 
the burgh. | DENS ` 
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MARCONI’S TRANSATLANTIC TELEGRAPH. 


The end of the year 1902 will be notable to electrical 
engineers for all time, due to the fact that in the last 
weeks of the year the first Transatlantic message has been 
transmitted by means of etheric waves. It has been 
known to all that experiments in this direction have been 
conducted between Cape Breton, in Canada, and Poldhu, in 
Cornwall, during the past few weeks, and there have been 
numerous rumours as to the successful or unsuccessful issue 
of these experiments. It is now assured that Signor Marconi 
has overcome the technical difficulties of transmitting 
signals between these two places, situated some 
three thousand five hundred miles apart. The con- 
gratulatory messages commenced to pass between 
the two stations on Sunday, when Signor Marconi sent 
a message to our King and to the King of Italy. In 
acknowledging the first of these, King Edward congratu- 
lates the inventor on the successful issue of his endeavours, 
and remembers that the first experiments with the system 
were conducted from the Royal yacht “Osborne” in 
1899. The whole of the scientific world will join with 
the King in these congratulations on results secured 
after comparatively few years of investigation. The 
question now arises as to the commercial value of 
the system as a means of communicating between con- 
tinents, and of its capabilities of dealing with the vast 
amount of work which will be found for it, if it reduces 
the cost of telegraphic communication. On the technical 
side the difficulties are great when such large powers are 
used at the transmitting stations as have been found neces- 
sary in the present case. It must be remembered, however, 
that criticisms on technical grounds have to be made by 
experts who are not fully informed as to the actual 
results obtained by Signor Marconi and as to his methods. 
Obviously, the diffieulties of syntonising for the sake of 
secrecy, and in order to increase the number of messages 
which can be sent simultaneously from the one transmitting 
station, are great. The past success, however, of the 
inventor in overcomiag many difficulties, argues well for 
his chances of solving these other problems. The hardest 
fight before any company using wireless telegraphy, is 
that of overcoming the opposition due to vested interests. 
Leaving the cable companies on one side for the present, 
there is ample evidenee in the papers of the last week or 
so that our own Government and the Government of 
France are by no means helping forward the new system 
of telegraphy. In France the police have recently seized 
and sealed the signalling station at Cape Hogue, near Cher- 
bourg, which was being erected by Messrs. Popp and Branly. 
The company for which this was being constructed are 
really engaged in experimental work, and it seems some- 
what early days for the French Post Office to be prosecut- 
ing them for infringing the State monopoly over tele- 
graphic communications. In this country the Post Office 
refuse to receive for transmission over their land wires any 
messages to be afterwards transmitted through stations of 
the Marconi Company. We are pleased, however, to find 
that our Government has not gone to the great length of 
preventing experiments. As a marked contrast to the 
above comes the action of the Canadian Government in 
concluding an agreement with the Marconi Company 
on terms which, if they can be carried out, will be 
favourable to both parties. The agreement reduces by 
one-half the cost of transmitting messages from England 
to Canada, and allows messages received at the Glace 
Bay station free transmission over the land lines in the 
Dominion. Without, however, there being some similar 
arrangement in this country the commercial development 
can hardly proceed, as to send the messages to and from 
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Cornwall by post would cause undue delay. The situation 
reminds us very much of what has happened in the case of 
the telephone industry, and we trust that when our Govern- 
ment decides the greatquestion of its polioy respecting etheric 
telegraphy, the blunders made over telephony will not 
be repeated. The question really becomes an international 


one, and there is an opening for some interesting legal 


cases to decide whether the man who first makes use of the 
ether for transmitting signals between any two distant points 
can claim the sole right to continue to do во. We would 
conclude by again congratulating Signor Marconi on his 
scientific success, and by wishing him equal success in the 
commercial working of his Transatlantic system. 


CORRESPONDENCE. 


** Опе man's word is no man’s word, 
Justice needs that both be heard." 


ARC LIGHTERS. 


Sır, —I feel that I must reply to two of the contributors 
of answers to Question 537. In the first place, A. J. J. О.М.” 
has got the field shunt idea from a Brush are lighter, 
which is very different from a Thomson - Houston. 
Secondly, ** M." has not had anything to do with Thomson- 
Houston machines when he speaks about the coils being 
cut out by the brushes, which I agree that the book he 
mentions would lead one to sup whereas that only 
ocours when the machine is working at its maximum, а 
condition at which they are only rarely run. I am well 
aware that a four-volt machine will either have a different 
field, speed, or number of inductors than а 400-volt 
machine, so that I cannot see any analogy. If the coils 
are cut out of circuit, how is it that these machines get very 
hot when run on light loads? It is cortainly not with the 
coils being cut out, as this would have an opposite effect. 
* Q.'g" reply would be much nearer the mark.— Yours, eto., 

А. W. 


SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING.” 


BY JAMES SWINBURNE, PRESIDENT., 
(Continued from page 848.) 


Sleam- Engines.— The pri question in all heat motors 
is: What temperature range is available? In the case of 
а steam-engine there is enormous waste of mutivityl—to 
use а variation of Lord Kelvin's convenient term— in boiler 
flues. We burn carbon and hydrogen, capable even with 
air of giving а temperature of some 1,500deg. С, and the 
heat is degraded down to some 200deg. C.—that is to say, 
instead of getting the heat with а mutivity of about 0:825, 
we degrade it down to, say, 0:55, a elear loss of 0 45 out of 
0:8, or 56 per cent. This degradation is apart from the 
efficiency ; the efficiency is concerned with the loss of heat 
up the chimney. The higher limit in large modern 
reciproeating engines may be taken roughly at 600deg. A. 
(327deg. C., ог 620deg. F.). Above this there is diffi- 
culty in lubrication, and to some extent weakening of 
the material The pressure corresponding to this 
temperature for saturated steam is out of the question, 
and the pressure may be taken at, say, 12:5 magadynes 


* Inaugural] address delivered before the Institution of Electrical 
Éngineers. 

t Mutiviry.—The term  motivity was introduced by Kelvin 
(Phil. Mag. 1879, Math. and Phys. Papers, I.), but is not used much 
now. The expression available energy is well known and clear, 
though through an obvious slip in the first edition of Maxwell's 
“ Heat" it was called, but not confused with, ''entropy." The 
term motivity suggests, according to the modern fashion in nomen- 
clature, a specific quantity, but I have no right to use it in a new 
sense. І therefore suggest ‘‘ mutivity,” which is a contraction for 
'" mutativity," to denote the changeability or convertibility of the 
heat into other forms of energy. The mutivity is thus a number 
equal to (0, — 0,)/0,, which is less than unity, so that the mutivity is 
the available energy per joule. The energyfintegral of the mutivity 
is thus the available energy. @Тһе curves (Fig. 5) give roughly the 


per square centimetre or 12} atmospheres,* or 200lb. per 
square inch, and steam leaving the boiler superheated to 
600deg. À. does not get at the cylinder lubrication at that 
temperature. Our limits in the steam-engine are thus protiy 
clearly defined. The pressure is the essential factor. Super- 
heating is not much good in the way of getting higher 
mutivity in the boiler, nor is it very important in getting 
much more energy into the steam This is shown diagram- 
matically in Fig. 1. The vertical ordinates are absolute 
temperature, but in Centigrade degrees, and the horizontal 
distance represents the quantity factor corresponding with 


mutivity corresponding to various temperatures. Thus if one war ts 
to find the value of some heat at, say, 600deg. absoluté with a lower 
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limit of 200, the line starting from 200 is followed till it cuts the 
horizontal 600deg. line. The other ordinate gives the mutivity 0°66. 

* COMMON-SENSE SCIENTIFIC Units.—To talk of boiler pressure in 
magadynes per square centimetre may seem strange. We, the elec. 
trical engineers, have an almost perfect scientific system of units so 
that the quantities hang together in a sensible way. No one who once 
understands the O. G. S. system ever wants to work any other. If a 
man never wants to apply thermo-dynamics to anything but British 
steam-engines, and never wants any foreignor to read his work, and 
never wants to know what is done outside this small island, the 
8 system may suit him if his time is of so little value that 
he does not mind a tangle of useless coefficiente. If, however, anyone 
wants to do ае work—and all such work should be quantita- 
tive—the ordinary units and tables in thermo-dynamics are terrible. 
In England we measure heat in thermal units with no name, and 
energy in foot-pounds, and power in horse-power. Our thermometer 
is uated without any apparent relation to anything. It has been 
said that its zero is the temperature of ice-cream, and its 100 that of 
the fevered patient who consumed it. Мт. Ram has pointed out 
that each degree really corresponds to tho expension of mercury b 
а ten-thousandth part. Our pressures are in pounds per square inc 
less the magic number 14:6967, but we take condenser pressures as 
the difference between the number of inches of mercury read and 29:92. 
These measurements involve a huge amount of unnecessary arithmetic 
every time they are used. This means waste of time and chance of 
inaccuracy. The French are by no means beyond reproach. Their 
pressures are either in atmospheres, atmoepheres less one, or in milli- 
metres of mercury. The Centigrade scale is just as absurd as the 
Fahrenheit, Even with 273 added, it has no numerical relation with. 
any ne Some day we will perhaps have an absolute scale. But 
practically all thermodynamical workers fail to realise that heat is 
really energy, and have a special unit of heat depending on the specific 
heat of water which has nothing to do with anything else. We, as the 
most scientific of the engineers, ought to use our own scientific and 
rational units, so that the herse-power, foot-pound, pound per square 
inch, poundal, calorie, British thermal unit, inch of vacuum, and all 
the thousand and one silly weights and measures may be be helped 
into the limbo of disuse, | 
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temperature, so that the area is the energy of a gramme of 
steam—that is to say, the energy in the gramme of steam 
at any point in the cycle is the part of the whole area 
included in a horizontal line from that point to the left, 
'and a vertical line to the zero line at the bottom of the 
diagram. The figure AB CD E is thus the energy taken 
by the steam, of which ABCF G is used and the rest 
wasted. The motivity scale for a lower temperature of 
558дер. A. shows the small value of the energy taken іп. 
This curve is for temperature 473deg. A. and 338deg. A., 
200deg. C. and 68deg. C., and the exhaust is opened at 
582 A, causing the wedge-shaped loss on the lower right- 
hand corner. The expansion is taken as adiabatic without 
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cylinder cooling. To the right is shown dotted to the same 
scale the ordinary temperature entropy diagram.* 


— e mm os P 


* ENTRoPY.— There is an unfortunate misconception as to the 
nature of the function entropy in most treatises on the steam and 
gas engine, and in the use of tho 0,90 diagram. Clausius defined! 


| ) < ф. 


The whole idea of entropy is that in every change in nature it must 
increase, otherwise the change cannot occur. 
impossible case of reversibility 


dH. 
i =й 


where the brackets mean that the integration is round a closed cycle, 
and E m$. 


The study of reversible changes occupies most of the space in books 
on thermodynamics, just as the study of frictionless mechanisms 
throws light on engineering problems; but, though it is numerically 
correct in the limiting and purely hypothetical case of reversibility, 
the equation І 
75:08 
Е 


- 


as а definition of entropy is fundamentally wrong. It gives а wlioll 
wrong notion of entropy. The temperature entropy diagram was, 
believe, first brought forward by Gibbs (Trans. Connecticut Acad. II., 
1875, p. 509). This paper is difficult to get in English, but a transla- 
tion is accessible in Tnermodynamische Studien, Gibbs, published 
by Engelmann. Неге the author is definitely dealing mainly 
with hypothetical reversible processes and the properties of fluids, 
and such things as perfect gases, and anyone reading the paper alone 
would get a wrong idea of entropy ; but it was rather meant to clear 
the ideas of students, and did not affect engineers. We really owe 
the practical use of the entropy diagram, and the insight we have 
ined through it in spite of tlie confusion as to entropy, to Macfarlane 
ray. In his papers ''The Ether.Pressure Theory of Thermo- 
dynamics " and Hationalisation of Kegnault’s Experiments (Pror. 
Inst. Mech. Engin., 1889, p. 379), the definition of entropy is as 
faulty as Gibbs's; but he again is discussing the properties of steam 
and dealing with reversible processes, so again there is no numerical 


In the hypothetical but. 


The mutivity scale shows that superheating up to H on 
the energy or Топ the entropy curve gives little advantage 
from the mutivity point of view, while the extra energy 
CHJ D is small. Superheated steam thus carries but 
little extra energy, and carries that little without much 
extra mutivity. But superheating steam is very important 
for ordinary engines, as it reduces the expansion condensa- 
tion, and, what is much more important, the cylinder 
condensation. It has been proposed to reduce cylinder 
condensation by coating the piston and cylinder cover. 
Perhaps enamelling them would help. The walls even in 
a short fat cylinder give most trouble. Hadfield has pro- 
posed alloying the surface. The alloy would have to be 
mechanically suitable, and ought to have low specific heat 
and low conductivity. Jacketing is also used to reduce 
condensation. As long as the cylinder is hotter than the 
steam there can be little communication of heat; the 
trouble is, that if the surface is wet evaporation cools 
the metal. The jacket should, therefore, keep up such a 
flow of heat through the oylinder walls that there is no 
deposit from expansion condensation, so that the walls 
never get wet. Pouring heat through a cylinder wall 
into colder steam is itself an uneconomical process, 
meaning increase of entropy.  Superheating. proves to 
be the easiest and most economical way of dealing 
with a source of waste that is inherent in a recipro- 
eating engine. But the weight of steam should not 


alone be used in comparing the performance of an 


engine with superheated steam with another. Throughout 
the pressures in common use а kilogramme of standard 
steam takes sensibly the same heat to evaporate it, and there 


error. In discussing the 0,90 diagram of an engine, however, it is 
usual to define the entropy by the equation d $ = H /o, which 
is wrong, and to lay down that the area of the 0,9 is equal to that 
of the p,v diagram (divided by the mechanical equivalent of heat). 
This incorrect definition has no doubt mm rise to the notion that 
entropy is the factor of heat corresponding to temperature. I think 
Jeuner first called entropy heat weight," a confusion of thought 
which is constantly cropping up. The whole object of engine analysis 
isto trace irreversible changes. If the diagrams were of the same 
area, after multiplying by the wholly unnecessary coefficient, the 
engine would be reversible and perfect, and there would be no use in 
investigating it. The badness of an engine in its way of using its 
working fluid should come out in terms of the excess of the 6,9 over 
the p, v diagram. In thermo-dynamics there is a constant tendency 
to confusion between the working substance and the reservoirs. 
Entropy is a function that essentially concerns the reservoirs. Thus 
& perfect engine would allow no increase of entropy. If an engine 
and a boiler were perfect, the entropy taken in by the water from the 
hot gases would be equal to that given to the condenser water. There 
are various increases of entropy in practice. The most important are 
increases of entropy due to adding feed water below the boiler tem- 
perature, wire-drawing steam, heating the air by convection and 
radiation of steam-pipes and engine, conduction between cylinder walls 
and steam, conduction through cylinder walls from jacket, sudden 
expansion into condenser, and mechanical friction throughout the 
mechanism. The importance of each growth of entropy depends on 
the temperature. The temperature integral of the irreversible increase 
of entropy would be an area on a real 0, diagram. The total area of the 
0,9 diagram would then exceed that of the work of the engine (or of 
the у’. с diagram if the mechanical friction is excluded) by this ares, 
which would represent the badness of the engine. To give a clear 
idea of the value of this loss the mutivity should come in as a coefficient 
right through. This is done graphically by cutting off the bottom of 
the area. We should, therefore, localise all increases of entropy in an 
engine, and then try to prevent them. 

It may he urged that the definition of entropy with which I find 
fault is given not only in engineering text-books, but that it occurs in 
nine out of ten treatises on mathematical physics. That is so; most 
writers define entropy incorrectly. As the mathematical treatment 
of reversible processes naturally occupies most of their attention, an 
incorrect definition gives no quantitative error until irreversible pro- 
cesses are considered. The mathematical physicist then generally, 
perhaps consciously, rises to accuracy, but sometimes he does not. 
Adiabatic aud isentropic are thus also defined as synonymous.’ The 
isentropic or curve of constant entropy does not coincide with the 
adiabatic or curve of no passage of heat except in hypothetical 
reversible changes. On а р," diagram the adiabatic curve may be 
anywhere between the isentropic and the isothermal coinciding with 
either in a limiting case. Unfortunately also entropy fell among 
pedagogues. The pedagogue takes / pasa leading illustration of an 
exact differential. It is extraordinary that out of the whole domain 
of physics he should select the one differential whose conspicuous 
characteristic is that in nature it never is exact. Perhaps he has a 
fellow feeling for it. It is sometimes stated that if the quantity із a 
single valued function of the co-ordinates, its differential 1s exact, and 
that is what exactness means, which is also inaccurate. This not only 
shows that it is infinitely easier to work with mathematical symbols 
than to get a clear grasp of their physical meaning, but it emphasises 
the extreme difficulty and slipperiness of thermodynamical work in 
particular. ` 
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is such a great fall of mutivity in the flues that a boiler 
can evaporate at one temperature nearly as economically 
as at another, so the weight of steam used is а measure of 
the badness of the engine. But superheated steam takes 
more heat to produce it, so that a boiler with a given coal 
consumption and chimney temperature gives less. 

Our upper limit in the engine is thus somewhere about 
473deg. A. for saturated steam with a mutivity of, say, 
0:285, with a little addition up to 600deg. A., with an 
average mutivity of, say, 0:37. An extra temperature or 
“superheat,” as it is somewhat barbarously called, of 
127deg. thus would give very little advantage if it were not 
for the inherent badness of the engine. I am here dealing 
with large high-class engines. Superheating is of very 
much greater advantage with the ordinary small and 
middle-sized engine in common use. The lower limit is, 
however, of great importance. If we could work down to 
the temperature of the air we would gain greatly. We 
cannot do so because the engine would have to be enormous. 
The 0 v curve is shown at M to a small scale. It shows 
the volume becoming unmanageable. A great deal of 
condenser water would also be needed. А two-fluid 
engine is theoretically possible. We want а second fluid 
which gives a higher pressure at, say, the temperature 
of а condenser, or, better, at the temperature at which it is 
inconvenient to expand steam any further. I have taken 
sulphur dioxide as an example, because most of tho data 
are available, and because it is being tried in Germany, 
though I have not seen any accounts of results. If a 


higher temperature than the one I have taken were used, 


the lower right hand corner of the steam diagram would 
be saved. The lower closed area, А P Q К, is the energy 
curve of the corresponding weight of SO, I have only 
considered the internal energy, or U, of the fluids for 
simplicity. It is accurate enough for the purpose of 
explanation. The curves are not minutely accurate either. 
The additional area, A P Q К, is thus, theoretically, clear 
saving due to the use of SO,, which enables а second engine 
of reasonable size, as it were, to continue the useful expan- 
sion down to a temperature little above that of the air. 
The 6, v curve N, which takes the place of the continuation 
of M, shows graphically the convenience of going to a 
second working fluid. How far such saving will pay will 
be proved to us in Germany. There appears to be room 
for economy. 

The turbine is under the same limit as regards pressure— 
in fact, high pressures are perhaps even more difficult to 
use--and superheating does not, as already explained, 
seriously increase the mutivity of the heat taken in by the 
boiler. Tbe turbine is almost perfect thermodynamically. 
There is practically no variation of temperature of any 
part of it, so there is no growth of entropy by conduction. 
Wire-drawing produces kinetic energy which is wholly 
convertible into work. There must be increase of entropy, 
however, through eddies and steam friction. In fact, one 
aim in design is to avoid the turbine being a large “porous 
plug." There is no admission condensation, and the 
inerease of entropy of the steam passing through should 
prevent any expansion condensation. If superheating is 
necessary to prevent expansion condensation, it is the 
highest compliment to the designer, for it shows the wire- 
drawing due to irreversible expansion and that due to the 
leakage and the axial conduction of heat taken together 
are not enough to prevent expansion condensation, and the 
accompanying friction and entropy production near the 
exhaust end. Comparatively little superheating decreases 
not only the water, but the heat consumption of a Parsons 
turbine. 

One of the chief disadvantages of steam-engines for 
stations with small load factors is the difficulty of storing 
energy so as to get uniform boiler load. Batteries are no 
longer used for this, and the difficulty reduces the value of 
Steam in comparison with the gas engine. Мт. Druitt 
Halpin has proposed and used “ thermal storage." Lagged 
vessels are filled with water raised to the temperature of 
the working steam. This arrangement, however, is not 
isothermic—that is to say, to get out the energy the 
temperature must fall. What is wanted is a reservoir con- 
taining something which undergoes a physical or chemical 
isothermal change—for instance, a substance that fuses at 
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| the right temperature, and has a high latent heat of fusion, 


or a substance which, like sulphur, changes allotropically 
with considerable change of internal energy, at a suitable 
temperature. Unfortunately, there is no substance within 
the range of practical engineering. Moreover, the storago 
is on the wrong side of the engine. To store heat with a 
mutivity of only some 0°35 is not so promising as to store 
some higher form of energy. The secondary battery thus 
begins with an apparent advantage. The difficulty of 
storage is another drawback to the steam-engine, and gives 
the gas-engine a further advantage. 

Before leaving the steam-engine, it may be in place if I 
bring before the Institution a recommendation of the 
Institution of Civil Engineers that in future the British 
thermal unit be written B.Th.U. instead of B.T.U., as 
B.T.U. is used for ** Board of Trade unit." 


(To be continued.) 


RE ERROR 


TODDIE'S ELECTROCUTION. 
BY B. С. Н. J. 


It is now well known why it happened, and the reasons 
for the happening were these. 

Toddie had successfully held the position of youngest 
son to his parents for a long, long time—ever since he 
could remember, in fact—and he had always been led to 
believe that he was quite the most important and perfect 
personage in the world. This usually becomes part of the 
religion of children who are much petted, and very few 
ee can happen to disabuse their minds early of this 

elief. 

One of these very few things, however, happened to 
Toddie, and the initial and most primary beginning of 
it was the Event which took place one day; which 
Event had been looked forward to by the adults among 
Toddie’s worshippers with a certain mixture of “anxiety, 
pleasure, and curiosity. And when that Event had become 
a thing of the immediate past, the Idol Toddie was over- 
thrown and replaced by another Idol without a name, and 
with no nose to speak of, but fitted. throughout with lungs 
of an unnecessarily strident composition. 

Toddie could not understand his new position at first. 
Why did not his papa make much of him and bring unto 
him tribute, in the shape of sweets, as was his wont but 
a few days ago! And why might not Toddie see his 
шатта! 

When at last he was allowed to visit her, he was shocked 
to finl that a little piak baby, that howled and bubbled 
alternately, was the only person considered to be of interest 
in the room. He, even he himself, was supposed to assume 
the róle of worshipper. He who had hitherto been the 
only and original household god 

Small wonder, then, when Toddie retired to the Capital 
of his tottering Kingdom—the nursery—that Ins eyes 
were full of tears and his lips were quivering, not only for 
the loss of his devotees, but for the rank blasphemy con- 
tained in the words, “ Sulky little beast!” which had 
caught his ears as he disconsolately left the room. He 
would never forgive brother Bert for that —Never ! 

The nursery was very dull that afternoon. Те rocking- 
horse looked kindly at him, it is true, but only when he 
got in the direct line of vision of its sole remaining eye. 
No loving voices shouted for Toddie, you pirate!” or 
“Toddie, darling, where are you?“ only the howls of tho 
thrice - times ridiculous baby rang through the house. 
Toddie hoped that it would die, and in his agony of mind 
appended а requisition to that effect to his bedtime 
prayers. 

efore that time, however, а ray of sunshine illumined 
his gloom. Toddie knew the ray in private life as Unken 
Henwy, and was very glad to see him, even though his 
uncle's fealty towards himself seemed to have been lessened 
after an audience with the rival Idol 

„Well, Toddie ' " said the faithless one, you don't look 
such a healthy little vagabond as usual. I hope you haven't 
tumbled across the key of -the pantry again?” 

“Im vewy well, thank oo, and I don't "еа! jam now, 
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Unken Henwy," and Toddie clambered on to his knee. 
“Tomme a tale, pease.” 

So Toddie’s Uncle told him of his recent visit to America, 
of the wonders to be seen there, of the real niggers and 
genuine Chinamen that could be seen every day in the 
streets for nothing, and of what the policemen did to 
cause ede boys in that country who stole their mothers’ 
jam. is Interested Toddie immensely, aud he 
his uncle to repeat in detail the course of punishment, 
which was really an account of how criminals were executed 
at Sing Sing jail by means of electricity, the narrator 
substituting “naughty little boys” for “murderers” for 


educational reasons. 

* Put him іп a chair,” repeated Toddie, “shave his head 
and put a'ponge on it. Tick his feet in water wiv salt in 
it, and tie ve wires to ve ponge and ve water-basin. What 
are ve wires like, Unken Henwy ?” 

„Oh, like—er—just like that piece of window cord." 

“Unken Henwy, I fink I should like to be a lectwie 
hangman when I gwow up," said Toddie, as his uncle was 
ealled downstairs. 

‚ When Toddie went to bed that night he lay for a lon 
time thinking. His downfall still weighed upon his os 
and being of an eminently practical nature he debated within 
himself the best way of regaining that which he had lost. 
With the newly-acquired knowledge in his mind, he 
fervently wished he had the baby in the fatel chair at Sing 
Sing jail, and he finally went to sleep and dreamed a happy 
dream of being the “’lectwic hangman” at that place, 
with the baby condemned to death for howling without 
asking permission. 

The next day was but & continuation of Toddie's trials. 
The visitors who called only cared to see the new baby— 
that is, all but one, and he was the man who came 

riodically to do certain mysterious things to а big box 
that lay in the coal cellar. Usually Toddie was too dis- 
dainful to notice him, but to-day his spirit sought com- 
panionship, and as the man had not seen the superior 
attraction upstairs, who knew but that he might become a 
worshipper at his own private shrine. 

Toddie sought the coal cellar, and asked the man his 
name and how old he would be next birthday, which 
according to Toddie's experience of men and manners was 
the only true and correct way of opening conversation 
with а total stranger. 

“Im Mr. Lord-knows-who,” answered the man genially, 
“and I shall be eleventy-twelve next year but one." 

* Oh, indeed ! " said Toddie, who could only count up to 
twenty, and what are oo doing wiv ve box !” 

“ That's the electric battery that rings the bells, and I'm 
feeding it," as he put some salammoniac into the cells. 

Toddie gasped with emotion. “А real 'lectwic one. 
Are'nt oo af aid of getting killed!“ 

“ No,” said the man; “Pye had the measles, you know.” 

“Tve had ve measles, too, во it wouldn't kill me either. 
Would it kill anybody who hadn't ve measles ! " 

“Yes,” replied the man as he finished mixing the 
electrolyte; “КШ 'em dead. See that cockroach," he 
continued, as he attached a couple of pieces of wire to the 
terminals of the battery, and touched a promenading insect 
with them; “watch him die!” And, sure enough, the 
cockroach seemed to have yielded up the ghost after the 
contact, which, perhaps, was not too gentle. 

„Why didn't oo tick his feet in salt water and put a 
роп e on his head?" enquired Toddie. But the man had 

ished his work, and knowing naught of electrocutional 
etiquette as practised at Sing Sing, said something about 
salting its tail instead, and went away. - 

Here, then, was a Sing Sing to hand ; and Toddie stood 
like a little statue in thought for five minutes, trying to 
make his mind up about something. This was a very 
difficult matter, inasmuch as Toddie loved his mother, and 
had a ч suspicion that if he acted according to the 
dictates of his inmost soul she might not like it. This 
was the only thing that kept him from an instantaneous 
decision upon the subject, for he had jealousy enough in 
his little nature to condone the killing of anything ; and, 
according to his point of view, а squalling baby and а 
cockroaoh were much upon the same social level. But he 
would not decide upon the instant, so returned to his 


nursery, and was having a hilarious time with a Christmas- 
tree trumpet and a real kettledrum six inches in diameter, 
when à woman whom he had never in his life seen before 
rushed in, took his instruments of music away, smacked 
him on the side of the head, and then explained that he 
was waking the baby, and better not. After which she 
returned to her lair. | 

Toddie wept with the pain and ignommy of what had 
taken place, and, weeping, made up his mind. This last 
straw had broken the camel’s back for good; and Toddie 
arose with deep and vengeful pu , and went to the 
scullery for a wash-hand basin, to the larder for some salt, 
to the odds-and-ends box for some “ wire,” while his little 
nursery basket-chair and milk jug full of water completed 
the apparatus. These were all taken down to the coal 
cellar at judicious intervals; as Toddie judged that 
Mahomet, being the lighter of the twain, had better come 
to the mountain. The servants were busy about the 
house, and his father and brothers were out, so his nefarious 
designs were not subject to unkind interruptions. 

All alone in the coal cellar, with only the light from the 
street grid to work by, Toddie felt as he never done 
before, even in the darkest hours of noeturnal jam-pot 
raids ; but the sting had not departed from his ears, nor 
the jealousy from his heart, and he fixed the window cords 
to the terminals of the battery, even as the man had done 
the wires that same morning. To the end of one piece he 
tied the sponge, and the other cord was tied to the handle 
of the basin in which he had put salt and water—all in 
accordance with his uncle’s version of Sing Sing practice. 

Nothing now was wanted but the sacrifice, and Toddie 
went up to where it lay in state. The hateful nurse who 
had boxed his ears was in the room, he could hear her 
talking to his mother. He would wait until she came out, 
though he was rather afraid of his mother seeing him, and 
he was not sure if the baby would be light enough for him 
to carry. 

The nurse came out at last, and went downstairs. 
Toddie crept to the door and peeped into the room ; his 


mother seemed to be asleep, and the baby was quietly . 


watching the ceiling. The moment seemed an opportune 
опе; во Toddie went in on tiptoe, hauled the victim out of 
its cot and dragged it to the corridor, where, by judiciously 
stripping it of wraps and superfluous clothing, he was 
enabled to pick it up and carry it downstairs to the fatal 
coal cellar. Baby took things very aimably, and coo'd in 
a manner that would have melted a heart less implacable 
than was the heart of Toddie at that time. No one heard 
the faltering footsteps as they neared the sacrificial spot, 
and they became very faltering, indeed, towards the end 
of the journey—according to the well-known formula that 
after fatigue point has been reached the weight of & baby 
increases in proportion to the square root of the distance 
with the power factor of unity. 

Toddie put his burden in the chair by the side of the 
water-basin, and took its remaining shawl off. There 
seemed to be no need to shave its head, as it had from all 
appearances only just been shaved, and was as bald as any 
electrocutioner could have desired. Just then he heard 
а loud knock at the house door, and fearing that it might 
be another worshipper to the hateful shrine made haste 
with his preparations. He placed the baby's feet in the 
water and put the sponge to its head, which proceedings 
made the victim squeal vigorously, but it seemed to be no 
nearer death than before. Toddie could not understand 
this, and squeezed the sponge well down with no better 
result. Baby only howled the louder; and while Toddie 
wondered at the length of time it took to die, he was 
startled by a shriek just behind him, and the nurse 
appeared with his uncle closely following. The nurse did 
not waste words, but picked the baby up, and ran upstairs 
shouting for hot towels, and Toddie and his uncle were 
left alone. 

* Toddie," said the latter, trying to look serious, you 
young rascal, what were you trying to do to baby ?” 

“ Pwactising ‘lectwic hangman,” explained Toddie dole- 
fully, acting on the time-honoured кешш of “tell the 
truth and scorn the devil when found out.’ 

Uncle Henry took him upstairs, and by means of 
sympathy judiciously administered laid bare the canker 
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which had fed on Toddie’s heart since the unfortunate 

advent of the baby; and notwithstanding the blood-thirsty 

intentions of the would-be executioner, he did his best to 
revent the paternal wrath from falling too heavily upon 
oddie’s head—and spine. 

It was a lesson to Toddie’s parents, though ; and it will 
be readily understood to what extent his power has been 
regained when it is known that he now shares the house- 
hold throne with his baby brother, the like of whose 
friendship for one another causes the reciprocated feelings 
of Messieurs Damon and Pythias to become by comparison 
even as viprous hatred. | 


l€O————— Ra. 


LEGAL INTELLIGENCE. 


ALLEGED BREACH OF CONTRACT. 


The case of Smith v. the City of London Electric Lighting Company 
eame before Mr. Justice Grantham and a special jury in the King's 
Bench Division of the High Court last week. It was an action 
brought to recover for non-delivery of certain lampe by the defen- 
dants under a verbal contract. 

Mr. MoCall, K.C., in opening the case, said that the plaintiff was 
a dealer in electric tittings and electric lamps, carrying on business in 
East Ham. In November, 1901, the defendants issued an advertise- 
ment in the Electrical Engineer, to the effeet that they had 
a large quantity of plant, material, and stock for sale. Included 
in that was a large quantity of 100-volt incandescent lamps and 
fittings. The plaintiff requiring lamps of this kind for the purposes 
of his business, applied in pursuance of the advertisement in the form 
of tender пуну in the advertisement. Оп Пес. 9, having made 
personal enquiries of the defendants, the plaintiff offered £300 for 
the lot, comprising 28,000 lamps. Оп Dec. 17, nothing having been 
done on the tender, the plaintiff called at the defendants' place of 
business, and he was then informed that the old list and the old 
tenders were off, and that there was а new list dated Dec. 9. "That 
day being the 17 after the date fixed for sending in the tenders, the 
plaintiff saw a Mr. Jackson, the defendants' chief engineer, on the 
matter. Mr. Jackson told him that the lamps which were in 
question in the case had been withdrawn — viz., new Ediswan 
lamps—but he asked plaintiff to make a verbal offer for the other 
lamps.  Plaintitf had been told that there were 10,000 new lamps 
in addition to the Ediswan, and then the plaintiff offered £2 per 
1,000 for them, and 2d. a piece for the Ediswan lamps. Terms 
were afterwards agreed on for all lamps. The plaintiff asked 
defendants to confirm this verbal sale in writing, and accordingly 
on Dec. 19 the defendants wrote а confirmatory letter to the 
plaintiff. The learned counsel submitted that it was clear tha* the 
contract was that defendants were selling to plaintiff 20,129 Ediswan 
lamps. What the plaintiff actually got delivery of was only 1,509 
lamps. Не accordingly claimed from the defendants for the breach of 
contract £620. 13s. da, that sum representing the profit the plaintiff 
estimated he would have made if the lamps had been delivered by the 
defendants. 

The plaintiff was called, and gave evidence in support of his case. 

After a lengthy hearing, 

Mr. Lawson Walton, K.C., said he was glad to say they had 
settled the case. The City of London Electric Lighting Company had 
always been anxious to adjust the claim on what they considered a fair 
basis. There was no doubt that, owing to the quantity in the ware- 
house, therc was a mistake in the stock lists; but at the same time 


they never guaranteed the quantities, because the lamps had never 
been counted. The plaintiff had consented to accept a sum which had 
been agreed upon. | 


His Lordship said it was very right that the parties should settle 
tle matter. 
Judgment was then given for plaintiff for the amount agreed upon. 


ALLEGED DAMAGE TO MAINS. 


Mr. Justice Wright, sitting without a jury in the King's Bench 
Division on the 11th inst., concluded the hearing of the case of the 
Westminster Electric Supply Company v. the Improved Wood Pave- 
ment Company. In this case the plaintiffs had parliamentary powers 
for the supply of electric energy in the city of Westminster, such 
energy being distributed to the plaintiffs’ customers by means of, inter 
alia, insulated copper mains laid beneath the roadway. These mains 
were composed of copper core surrounded by alternate layers of jute 
and lead, the whole being covered in lead cases to protect the mains 
from the action of water. In October, 1900, the defendants were 
engaged in laying wood pavement on a portion of the roadway in 
Berkeley-square under which the plaintiffs’ mains were laid, and the 

laintiffs' case was that through the negligence of the defendants in 
aying the pavement one of their mains was damaged by a pick or 
wedge being driven through its outside covering. Owing to this, the 
main became exposed to the moisture of the surrounding earth, and 
then became rotten, and lost its insulating qualities. The electric 
eurrent being allowed to escape, the lead covering and jute insulation 
of the adjacent mains was destroyed, and the mains rendered useless, 
thus stopping the supply of current to the plaintills’ customers. The 
plaintiffs claimed as damages from the defendants the expense they 
had been рис to in putting down a considerable length of new main, 
and also the expense of taking up and relaying the wood pavement to 


the satisfaction of the local authority. The defendants denied the 
alleged negligence and also the alleged damage to the main. 

Mr. H. Avory, K.C., and Mr. Kennedy appeared for the plaintiffs, 
and Mr. Bray, K.C., and Mr. Spencer Bewer for the defendants. 
T considerable amount of conflicting evidenve was called on both 
sides, | 

His Lordship, in giving judgment, pointed out that there had been 
no cross-examination by the plaintiffs’ counsel of the defendants’ 
witnesses, as to the specific dates on which damage was alleged to 
have been caused. It appeared to him that there was no case made 
out by the plaintiffs against the defendants, and therefore there must 
be judgment for the defendants with costs. 


A LIVERPOOL BANKRUPTCY CASE. 


At the Liverpool Bankruptcy Court on Thursday last week, before 
Mr. Registrar Bellringer, the first public examination took place of 
Alfred Perey Archibald Hunt, electrical engineer, of Southport and 
Liverpool. The gross liabilities, it appeared, amount to £409. 
12s. lld., of which £354. 8s. 2d. is expected to rank for dividend. 
The assets are estimated at £415. 7s. 94. less creditors for distrain- 
able rent, etc., £60. 198. 7d.; balance, £354. 8s. 2d. The debtor's 
alleged causes of failure are slackness of last summer season, and 
insufficient capital to enable him to wait till his money came in. 

In reply to the Official Receiver, debtor stated that he was b 
rofession an electrical engineer. He estimated his assets at £415. 
в. 9d. gross—the sum of £50 was for the stock-in-trade, £280 for 

trade fixtures, and £79. 1s 9d. for book debts. 

Further evidence showed that the debtor’s premises were fitted п 
most elaborately, the electrical fittings alone costing about £450. He 
thought that the amount of his indebtedness would be realised by the 
sale of the business as a going concern. 

At the conclusion of the debtor's examination the enquiry was 
adjourned till Jan. 15 next. 


ELECTRIC LIGHTING BOARDS. 


In the High Court on Friday last, Mr. Justice Kekewich, in a 
debenture-holder's action of Brounger v. the Electric Lighting Boards, 
Limited, appointed a receiver and manager of the company’s business, 
the gentleman nominated by the plaintitf to act as receiver not beyond 
Jan. 16, till when the motion was adjourned. 


BRITISH POWER, TRACTION, AND LIGHTING COMPANY. 


On tho 16th inst. Mr. Justice Byrne made the usual winding-up order 
on the petition of L. Hannen in the case of this company. A receiver 


and manager was шошо їп а debenture holder's action. Mr. 
Bramwell Davis, K.C., for the company, said mun np would 
produce no good result, as the whole thing would not sell for more 


than £15,000. 
— аад MÀ ÀMM —M——MÀ— 


COMPANIES’ MEETINGS AND REPORTS. 


ARON ELECTRICITY METER. 


The fifth ordinary general meeting of the shareholders in this 
Company was held at Winchester House on the 18th inst., Mr. Н. 
Hirst presiding. 

The Chairman, in moving the adoption of the report, which 
showed a net loss on the year's trading of £6,032, said it was to be 
regretted that on this, the first occasion on whioh he was privileged 
to address them, he had to lay before them what must be considered 
as an unfavourable report. The difficulties that befell the Company - 
had not reached their crisis at the end of last year as the directors had 
hoped, but they continued throughout the year under review. Con- 
sidering the matter from the technical point of view, he said that 
their experience in London at the beginning of this year was 
disheartening. Enquiries were, however, made through a disinterested 
party of all the principal stations on the Continent which used the 
Aron meter. He had a list before him of such stations, sueh as 
the municipal electricity works of Oharlottenburg, of Munich, of 
Hanover, of Konigsberg, of Breslau, of Dortmund, of Blankenburg, 
of Bremen, etc., representing some 20,000 or 30,000 meters, that 
without exception expressed themselves favourable about the 
instrument, and had no serious complaint at all. But meters 
manufactured in that country, which apparently worked well in 
the works, developed certain defects after some time on the 
consumers’ premises. The Company accordingly incurred the heavy 
expense of travelling representatives to visit the stations to put right 
the defects, either on the spot or in their works. These ex 
formed one of the principal items of the loss incurred by the branch 
in London. Юг. Aron was specially called over here, and spent in the 
aggregate sevoral months in Englaud to thoroughly investigate the 
cause of the defects. Asa result of these investigations, the directors 
changed the entire technical management and the methods of manu- 
facture in London, and they had ample proofs that under the new 
management better results had already been obtained. In Berlin the 
profit of the factory had been less, principally on account of the 
smaller business done last year in consequence of the slackness of 
trade. The building at Schweidnitz having been finished, the heavy 
expenses of manufacturing incurred in Berlin would cease, and 
Schweidnitz, established with more modern and better machinery, 
ought without difficulty to bring down the cost of manufacturing, and 
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enable the branches to make an increased profit. Mr. Doerr, who had 
been associated with Prof. Aron for many years, had been placed in charge 
of the Schweidnitz establishment. Dealing with the commercial side 
of the question, the industrial depression on the Continent continued 
to some extent to be the principsl cause of the reduction of profits. 
The Paris branch had really.done much better than in the previous 
year, though it did not affect the balance-sheet. The day and night 
load meter, as well as the time switches, which were simply other 
types of their meter, were beginning to do well, and promised to add to 
the revenue. The electric elocks of which Dr. Aron thought so well, 
and which it was thought were cheap and reliable, had so far proved 
a disappointment. Referring to the small meter, owing to the change 
over of electrical supply stations from low to high pressures, the 
number of these meters required had beconie a very considerable pro- 
portion of the whole meter business, Оп a recent trip to Berlin Prof. 
Aron showed to Mr. Blumlein and Mr. Hirst his latest Baby meter, 
and if his hopes and anticipstions were borne out it would mark an 
epoch fn the history of this ompany. Coming .now to the financial 
aspect, in spite of the under balance this year, he ventured to say 
their financial position was at least as good as it had been at any time 
since the Company's existence. They had over £28,000 cash in hand, 
and a stock of £45,000, which last year stood at £58,000. They had 
liquidated, therefore, £13,000. The chairman concluded by reading 
a letter he had received from Dr. Aron, stating that he was busily 
engaged with his new meter for small currents. He had strong hopes 
of the result, which would, he trusted, solve satisfactorily the great 
difficulty to produce a reliable instrument for smaller currents, and 
enable the Company to successfully compete in the market. 

Sir James Pender, Bart., seconded the motion. 

A Shareholder urged upon the directors the advisability of dividing 

} the item of £198,454 given in the balance sheet in respect of good- 
will, patents, stocks, and shares, etc., in order that the shareholders 
mgar see what their property was really worth. 

he Chairman said that the item appeared in the balance sheet 

exactly as it was originally given in the prospectus. He, however, 
promised to meet the views of tho shareholders on this point. On the 
question of the value of the patents it was an absolutely impossible 
amount to calculate ; but in his opinion the patents were to-day of 
more value than at any other time. A number of new patents which 
Dr. Aron had taken out were quite as good and as valuable as the old 
ones. 

The motion was ultimately adopted. 


BASTIAN METER. 


The fifth ordinary general meeting of the above Company was held 
on the 18th inst. at the works, Kentish Town, under the presidency of 
Mr. C. Orme Bastian. 

In moving the adoption of the report, the Chairman said that the 
profit made during the last six months had been nearly 5 per cent. 
upon the whole of the capital of the Company, but that was really no 
criterion of what they would do in the future. So far they had 
doubled their output of meters. He held the opinion that in about 
five years time the price of electricity for public lighting would be prac- 
tically the same аз gas was to-day, and then would commence the period 
when large fortunes were to be made iu theelectrical industry. They 
had been successfully developing the business in the British Colonies 
and also on the Continent of Europe, and the Spanish market had 
opened up so well that the directors, being of opinion that a large trade 
could only be safely conducted by manufacturing in the country, were 
in negotiation for the sale of Spanish patents. 

The report was adopted, the election of Mr. Thomas Johnson to a 
seat on the Board was confirmed, and Mr. D. J. Cowles was re-elected 
& director. 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


The ordinary general meeting of this Company was held on the 
19th inst. at Winchester House, Mr. E. B. Ellice-Clark presiding. 

The Chairman, in moving the adoption of the report and accounts, 
explained that the delay which had arisen in presenting the report 
was due to the searching examiastion of the accounts which the 
present Board had been occupied in making. The directors now sub- 
mitted the accounts with the conviction that everything possible had 
been done to present a correct statement of the Company's position. 
The figures of the total sales for the past five years were as follows: in 
1898, £226,877 ; in 1899, £268,881; in 1900, £320,444; in 1901, 
£210,524 ; and this year, £246,487. While the further decrease 
this year was to be regretted, it was proportionately much less than 
in the preceding 12 months, and it might be hoped that, in spite of 
the greater competition, the downward rate of the sales had been 
arrested. The lamp sales had advanced by £4,511, notwithstanding 
that the sclling price was lowered last autumn to mect the growing 
competition, but the sales in fittings continued to decline in about the 
same ratio as in 1901. From the exhaustive stocktaking which had 
been made, it turned out that last year the stocks were overvalued to 
the extent of £40,774. This depreciation was large, but the fittings 
stock alone amounted to £76,734, and this rapidly deteriorated, not 
only from changes of fashion, but also from improvements in design. 
It was contidently believed, with the additional depreciation shown 
under the head of special charges, that these stocks and stores would 
be brought into next year’s accounts at such figures that in future 
they would only require the necessary annual depreciation, and would 
not be again subject to a special writing down. Last year a consider- 
able amount—about £60,000—was written off for special losses not 
incidental to the year's working. Owing to the causes to which 
he had referred, there was an adverse balance of £2,067 on the 
year’s working, after providing a fair and sufficient sum for depre- 


ciation and payment of debenture interest. This, added to the 
special charges, brought the total adverse balance to £59,792, which 
would have to be dealt with in future accounts. Competition had 
been exceedingly severe ; foreign-made lamps were offered at prices 
which were neither profitable to the producer nor beneficial to the 
consumer, and with these low-priced and inferior articles no company 
with a name to lose could pretend to compete, although they were the 
cause of the generallowerihg of prices. Even some of the munici- 
palities, where they were in competition with the local gas companies, 
were willing to sink their patriotism and their unfavourable experience 
of these inferior goods by the purchase of cheap foreign-made lamps 
and the resale of them at a fractional profit—a profit which could not 
support a trader, who was unable to obtain his capital at such а low 
rate of interest as а corporation. The outlook, though it forecasted а 
long and arduous struggle, was hopeful, and the Board believed that 
the business would, in the end, emerge successfully from its present 
position. 

Mr. Henry Wolfenden seconded the motion. 

180 5 a somewhat protracted discussion the report was unanimously 

adopted. 


COVENTRY ELECTRICAL ENGINEERING AND LIGHTING. 


А meeting of shareholders in this Company was held at Coventry on 
Monday to consider the subject of winding-up. 

Mr. W. H. Robinson presided, and in proposing a resolution to 
wind up the Company aid the causes of failure were want of workin 
capital, unsaleable nature of the stock-in-trade, heavy interest an 
establishment charges, and insufficient turnover. 

Mr. W. Lee seconded the motion, which was carried. 

Mr. J. Cudworth, of Birmingham, was appointed liquidator. 


BRITISH ELECTRIC TRACTION. 


The directors have issued an interim report for December, 1902, in 
which they take up the question of municipal trading from the point 
of view of the Company. The affairs of the Company are stated at 
great usd but on the municipal question the principal claim made 
is that whilst the company has been engaged in establishing а large 
number of undertakings in districts where municipalisation would have 
been quite impossible, it has indirectly stimulated municipalities to 
adopt electric traction. Further on the directors rebut a misrepre- 
sentation which has been put forward to the effect that the British 
Electric Traction Company is an American organisation. Turning 
to the.financial question, it appears that since the date of the 
last balance-sheet, March 31, 1902, the Company has issued 
further share and debenture capital to the amount of £1,020,168, 
the net premiums on which amount to about £80,000, makin 
a total of £1,100,168. Of this sum £321,400 has still to be pai 
up, and £310,030 was issued in fully paid-up shares in exchange 
for shares in the Brush and the Eléctrica Power Distribution 
Companies. During this period the following approximate amounts 
of capıtal have been expended upon associated Не мөр £32,130 
in exchange for ordinary shares in the Brush Electrical Engineering 
Company, Limited, and £114,470 in exchange for preference shares in 
that company ; £163,825 in exchange for, or purchase of, shares in 
the Electrical Power Distribution Company, Limited, and £21,500 has 
been advanced for the development of that company's various undertak- 
ings ; £241,186 in shares of the Auckland Electric Tramways Company ; 
£226,807 advanced to the Barnsley and District Electric Traction 
Company, Limited ; £101,372 in purchase of shares in the City of 
Birmingham Tramways Company, Limited; £9,349 in purchase of 
the Airdrie and Coatbridge Tramway undertaking ; £21,844 advanced 
to the Gravesend and Northfleet Electric amways, Limited; 
£83,810 invested in shares and debentures of the Middleton Electric 
Traction Company, Limited ; £15,000 advanced to the Peterborough 
Electric Traction Company, Limited ; £3,000 to the Rothesay Tram- 
Ways о, Limited ; £36,063 to the Southport Tramways Com- 

ny, Limited; £82,124 to the Wolverhampton District Electric 

ramways, Limited; £18,803 to the Wrexham апа District 
Electric Tramways, Limited; and £81,071 advanced to the 
Yorkshire (Woollen District) Electric Tramways, Limited. The 
Company is now also largely concerned in the Metropolitan 
Electric Tramways, Limited, and various sums of capital are being 
provided for that company, which has made arrangements with the 
Middlesex and Hertfordshire County Councils by which the light 
railways to be constructed in those counties (45 miles) are to be leased 
to the company for 30 and 42 years respectively. Altogether the total 
mileage of tramways and light railways controlled by tlie Compauy 
and its associated ошаш is 570 miles, and, in addition, there аге 
about 58 miles of omnihus routes. A large proportion of these lines is in 
operation by electricity, steam, or horses, and the associated com- 
panies are carrying over 100,000,000 passengers per annum, with gross 
receipts of over £700,000 per annum. An analysis of the profits for 
the period ended March 31, 1902, shows amount received from divi- 
dends, interest fees, and commissions, £156,266; profits on working 
of lines, on sales of investments and materials, rents, and sundry 
profits, £14,131; ре on sales of undertakings and of parlia- 
mentary powers and underwriting profits, £77,858 —total, £248,235 ; 
less expenses and sundry losses chargeable against above 
profits, £44,965 ; balance as r published profit and loss 
accounts, £203,269. Dealing with the question of depreciation, 
the report states that for the year 1901 the various associated com- 
panies wrote off, reserved, or carried forward out of the profits of the 
year £108,500, which is equal to about 24 per cent. of their aggregate 
subscribed capital. Considering that many of the undertakings dad 
only recently been started, tlie provision thus made is, in the opinion 
of the directors, ample. This Company has, moreover, placed to 
reserve all the premiums received on new capital, amounting to 
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£519,705, and has also арра out of profits to writing down ог 
reserve and carried forward up to March last £93,881, and that the 
valuable wil of the Company has been written down to the 
nominal figure of £1,000. In conclusion, the directors state that the 
fact that capital has been raised from time to time as the business 
required, has enabled larger dividends to be paid than would have been 


possible if any other course had been pursued. 


JOHNSON-LUNDELL ELECTRIC TRACTION. 


A meeting of this Company was held at the Holborn Restaurant on 
Monday, from which representatives of the Press were excluded. It 
is believed that a movement for an investigation of the position of the 
Company is on foot. 


NEW COMPANIES REGISTERED. 


N.S. Electric Storage Company, Limited.—Capital, £21,100. 
Object: chiefly indicated by the title. 

Hasley Electrio Generator Company, Limited. — Capital, 
£2,000. Object: to carry on the business of manufacturers of and 
dealers in electric plant. 

“К. C." Motors, Limited. — Capital, £20,000. Objects: to 
earry on business as cycle and motor manufacturers, whether driven by 
electricity, oil, or other motive power, etc. 


Albany Motor Company, Limited. —Capital, £10,000. Objects: 
to eM an agreement with the Albany ufacturing Company, 
Limited, and to carry on the businees of a motor company generally. 

Amies and Sons, Limited.—Capital, £65,000. Objects: to 
acquire and continue the business of Amies and Sons, to construct and 
superintend and maintain any rail or tram roads, electric works, etc. 


Colonial Railway Construction Company, Limited. —Capital, 
£10,000. Objects: to acquire any concessions, and to construct and 
maintain railroads, whether driven by electricity or other motive 
power, etc. 


North-West London Electric Supply Company, Limited..— 
Capital, £75,000. Objects: primarily to carry on business as pro- 
ducers and suppliers of electricity for the purposes of light, heat, or 
traction, etc. 


Fife Electric Power Company, Limited.—QOapital, £30,000. 
Objects: to carry on the business of bankers, contractors for public 
and other works, makers and suppliers of gas, electric, hydraulic, and 
other motive power, etc. 


Metropolitan Electric Tubes Syndicate, Limited. —Capical 
£15,000. Objects: to adopt an agreement with Thomas Hunter, and 
to carry on the general business of an electric light works, tube makers, 
and as engineers generally. 


Milnes-Daimler, Limited.—Capital, £20,000. Objects: to enter 
into an agreement made Nov. 10 with J. Е. Milnes and Oo., Limited, 
for the acquisition of the property of the Daimler Motoren Gesellschaft, 
and to carry on business as electricians, etc. 


Nottingham and Derbyshire Tramways Development Com- 
pany, Limited.—Capital, £30,000. Objects: to construct and 
maintain any electric tram and light rail roads in Notts and Derby ; 
as producers and suppliers of gas and electricity, et. 

Stephens and Johnson, Limited.—Oapital, £11,000. Objects: 
to carry on business as manufacturers and builders, ironmongers, 
makers of and dealers in ammunition, etc., carried on by Stephens 
and Johnson at Aldershot, as electricians and electrical engineers, eto. 


Electrical Mining Company, Limited.—Capital, £5,000. 
Objects: to acquire as a going concern the business and under. 
taking of the Electrical Mining Company, of Derby, to develop and 
carry on the same, to carry on the business of general, mechanical, 
and electrical engineers, etc. 


Birkenhead and Chester Tramways Company, Limited.— 
Capital, £5,000. Objects: to lay down trams and light railways; as 
manufacturers of and dealers in rails and all necessary appliances, 
rolling-stock, vans, cabs, and other vehicles and carriages, whether 
propelled by compressed air, gas, electricity, steam, or otherwise, ete. 


Bridgwater and District Electric Supply and Traction 
Company, Limited.—Capital, £15,000. Objects: to carry on in 
all its branches the business of a light, heat, and power company ; 
for the purposes of the company to lay any cables, wires, lines, as 
manufacturers of accumulators ; to lay down in Bridgwater and else- 
where rail and tram roads, to build and run electric omnibuses and 
vans, etc. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Swindon.—The Corporation invite tenders for the wiring of the 
town hall for the electric light. Tenders by Dec. 29. — See advertise- 
ment. 

Smyrna.—The Municipality are ready to receive tenders for the 
construction of a tramway between the two railway stations; the 
distance is about 14 miles, 


Wigan.—The Corporation invite tenders for a supply of cable. 
Tenders by Dec. 29. See advertisement. 


Bueharest.—The Postal Telegraph Department require tenders for 
50,000 kilos of galvanised iron wire. Tenders by Dec. 29. 


Wigan.—The Corporation invite tenders for an extension to the 
switchboard at their central electric supply station. Tenders by 
Dec. 29. See advertisement. 


Oldham.—The Electricity Committee invite tenders for the supply 
and delivery of feeder cable, pilot cable, joint-boxes, etc. Tenders 
by Dec. 30. See advertisement. 


Glasgow.—The Corporation invite tenders for the supply of 100 
electric motor equipments and spare parts for same. Tenders by 
11 a.m. on Jan. 5, 1903. See advertisement. 


Lowestoft.—The Corporation invite tenders for motorcars, trucks, 
motors, and equipments, and track sweeping and watering car. 
Tenders by J inv 1905. See advertisement. 


Stepney. The Electrical Committee invite tenders for a 500-kw. 
combined steam -engine and multipolar direct -current dynamo. 
Tenders by Jan. 16, 1903. See advertisement. 


Bristol The Electrical Committee invite tenders for surface con- 
densers, etc., for the second instalment of their Avonbank electricity 
works. Tenders by Jan. 6, 1905. See advertisement. 


Rome. —Tenders are invited for Messine harbour lighting, includin 
12 arc lamps, etc., estimated at £4,232. Particulars may be obtaine 
from the Public Works Department, Rome. Tenders by Jan. д. 


Sunderland.—The Corporation invite tenders for the supply of а 
Lancashire boiler, 28ft. by 8ft. 6in. diameter, with fittings, etc., 
complete. Tenders by 12 noon on Jan. 2, 1903. See advertisement. 


Wallasey.—The Urban District Council invite tenders for engine 
and dynamo for traction purposes, Lancashire boiler, condensing 
plant, and water-cooling tower. Tenders by Jan. 15, 1903. See 
advertisement. 


Tamworth.—The Guardians invite tenders for providing and fixing 
ventilators in the Board.room and dining hall at the workhouse. 
Specifieations, etc., can be obtained from the architect, Mr. J. W. 
Godderidge, Bolebridge-street. Tenders by Jan. 2. ` 


Walsall —The Corporation invite tenders for the supply of 28 
double-deck tramears with electrical equipment. Specification, ete., 
тау be obtained from Mr. Alexr. Wyllie, borough electrical engineer, 
Wolverhampton-street, Walsall. Tenders by 29th inst. 


Blackpool.—The Cleansing Committee invite tenders for the supply 
and erection of high-speed engine, 240. b. Ii. p., two 20, two 10, and one 
b-b.h.p. motors, main switchboard, wiring. and lanips, and overhead 
traveller in connection with the refuse destructor extensions. See 
advertisement. 


Canterbury.—The Asylums Committee invite tenders for a system 
of electric tell-tales, clocks, and bells at the borough asylum, Canter- 
bury. Specification, etc., can be obtained on application to tho 
Borough Electrical Engineer, Electricity Works, Canterbury. 
Tenders by 10 a.m. on Jan. 1. 


Partiok.—The Town Council invite tenders for the supply of 200 
arc lamp columns, arc lamps, fittings, etc., supply, laying, and 
jointing of necessary, cables, feeders, joint-boxes, etc. Specifications, 
etc., can be obtained from Mr. H. B. Maxwell, burgh electrical 
engineer, Partick. Tenders by Jan. 6. 


Stoke-vpon-Trent.—The Corporation invite tenders for the supply 
and crection of boiler-house plant, steam dynamos (single-acting 
engines), balancer, reversible boosters (hand-regulated), switchboard, 
battery, street mains and accessories, travelling crane, and workshop 
machinery. Tenders by Jan. 14. See advertisement. 


Hackney. At the last meeting of the Borough Council the Electric 
Lighting Committee reported that they consider the present time 
very opportune for obtaining fresh quotations for cables, as boch lead 
and copper are now abnormally low, and recommended that they be 
authorised to issue an advertisement inviting tenders for cables at 
schedule rates. 


La Valette.—The Municipality invite tenders for the ostablish- 
ment and working for 99 years of a tramway between La Valette and 
Senglea Cospiena, Vettoriosa and Casal Zebbug. Deposit £300. 
Tenders by Nov. 25 to Wm. Casolani, receiver-general and director 
of contracts, La Valctte. Plans and particulars will be ready by 
March 1, 1903. 


Barrow-in-Furness.—The Corporation invite tenders for the 
supply and erection of two 250-kw. engines and geuerators, generator 
and traction feeder switchboards and Board of Trade panel, and 
steam and exhaust pipes. Specifications, etc., can be obtained from 
Mr. C. F. Preston, town clerk, Town Hall, Barrow-in-Furness. 
Tenders by Jan. 5. 


Stalybridge.—The Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board invite tenders for the supply, deli- 
very, laying, erection, and connecting-up, etc., of high-tension cables, 
low-tension cables, telephone, and test wires, etc., extra high-tension 
switchboards for main generating station and four sub-stations, and 
low-tension switchboards. Tenders by Jan. 5. See advertisement. 


Cromer.—The Urban District Council invite tenders for erection of 
an electric light station, comprising boiler-house, engine and accumu- 
lator rooms, stores, and offices at Cromer. Specifications, etc., can be 
obtained at the offices of Messrs. O'Gorman and Cozens-Hardy, 82, 
Victoria-street, Westminster, consulting engineers to the Council, and 
at the office of the Council, Town Hall, Cromer, on and after 29th inst, 
Tenders by 12 noon on Jan. 12, ; 
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Oldbam.—The Electricity Committee invite tenders for the supply, 
delivery, and erection complete of elevators and conveyors for coal 
and ashes comprised in specification No. 8. Copies of the specifica- 
tion and отда can be obtained from Mr. Arthur Andrew, Gas and 
Water Offices, Oldham, on payment of £1..18., to be returned on 
receipt by the Corporation of а bona fide tender. Specification can 
be seen at, but not obtained from, the offices of Messrs. Kennedy 
ша 3 17, Victoria-street, Westminster, S.W. Tenders by 
an. 13. 


Devonport.—The Corporation invite tenders for the supply of 
materials in connection with and the execution complete of the over- 
head equipment of about 2 miles 4 furlongs 3 chains of double trolley 
line, together with incidental works. Specification, ctc., may be 
obtained on application to Mr. C. Chadwell, 20, Victoria-street, West- 
minster. Copies of the drawings may be inspected daily between 
11 a.m. and 5 p.m. on application being made to the Resident 
0 ineer, 40, St. Aubyn- street, Devonport. Tenders by 9 a.m. on 

inst. 


Bulawayo (Rhodesia).—Tenders are invited by the Municipal 
Council for the establishment and working of an electric tramway 
system for that municipality. A limited number of copies of a draft 
agreement upon which the Council is prepared to grant the right, 
together with plan of township, suggested route, and other details, 
oan be obtained upon application to Messrs. Davis and Soper, 54, St. 
Mary's-axe, London, E.C., London agents of the municipality, by 
whom sealed tenders, endorsed ''Tramways," will be received up to 
noon on Feb. 26. 

London, 8. E.— The Camberwell Borough Council iavite tenders for 
the maintenance of electrio bells and private telephones, and main- 
tenance of electric light storage batteries at Church-street baths from 
apr 1, 1903, to March 31, 1904. Particulars may be obtained from 

. W. Oxtoby, borough engineer, Town Hall, Camberwell, 8.E. 
Samples may be inspected at the Grove Vale Depôt, opposite East 
Dulwich Station. The committee will not consider any tender except 
on the authorised form of tender, which must be delivered at the 
Town Hall by 5.30 p.m. on Jan. 12 and 7 p.m. on Jan. 6 respectively. 


ellington (New Zealand).—The City Council invite tenders 
for the complete supply and installation of electrical tramways, other 
than buildings; the supply, delivery, and erection of certain tram- 
cars and electrical equipment; plant and materials for the power 
station; supplies and the erection of plant for the power station ; 
materials for the permanent way ; supplies and the construction of 
the permanent way ; material and fittings for the overhead equipment 
and feeders ; and erection and maintenance of all materiale, etc., for 
the overhead equipment and feeders. Tenders by Jan. 21. See 
advertisement. 

Sydney (N. s. W.). Tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.30 p.m. on Wednesday, 
Feb. 4, 1903, from persons desirous of contracting for the supply and 
delivery of an additional subscriber's section of the present metallic 
circuit branching system multiple telephone switchboard at the 
Oentral Exchange, General Post Office, Sydney, New South Wales. 
Sealed samples, specification, and general conditions may be seen at 
the office of the Chief Electrician, General Post Office, Sydney. 
Specification and general conditions may also be seen at the (General 
Post Office, Melbourne, Brisbane, Adelaide, Perth, and Hobart. The 
teuderers must state the shortest time within which the switchboard 
can be delivered at the Central Exchange, General Post Office, Sydney. 


RESULTS OF TENDERS. 


Luton.—The Town Oouncil have accepted the tender of the St. 
Helens Cable Company for the supply and delivery of distributing 
mains, ſeoders, cto., at £695. 


Mansfield.—The Town Council have accepted the tender of the 


Mansfield Engineering Company for wiring the electricity works, at 
£303. "Twelve tenders were received. 


Croydon.—The Town Council have accepted the following tenders : 
Dick, Kerr, and Co., engine and generator, £5,630; Mirrlees, 
Watson, and Co., condensing plant, £2,305. 


‚ Chester.—The Town Council have ER tas the following tenders : 
H. Vernon, erection of a switchboard platform, £62 ; Oliver and Co., 
Woolwich, supply of 40 arc lamps and fittings, £340. 


L—The Corporation have accepted the following tenders 
for the supply and erection of coal elevator, bunker, and automatic 
weigher in connection with their electricity works, West Caroline- 
street, Blackpool: Graham, Morton, and Co., Black Bull-strect, 
Leeds, cos] bunker and conveyor; W. and T. Avery, Limited, 
Birmingham, weighing machine. 

Newport (Mon.).— Messrs. С. F. Lovell and Co. have received the 
following tenders for extension of the electric light installation at 
their Monmouth confectionery works, Ciindau, Newport : 

C. E. Bedford and Co., 254, Mount Stuart-square, Cardiff 2160 0 0 


Alger and Sons, Dock-street, Newport. : 150 0 0 
Arnold and Son, High-street, Newport 148 10 0 
W. A. Baker and Co., 7 and 8, Commercial-street, 

Newport (accepted) ) VV 135 16 0 
E. Perman, 50, Dock-street, Newport 132 9 9 


Surbiton.—The District Council have received the following 
tenders for the erection of the electric light station : 


Hockley and Son, Grantham ................................. £4,455 15 1 
Gaza and Son, Kingston (accepted) . 4,539 17 3 
Е. Hawkey, Surbiton........ zz 4,578 711 
Kavanagh and Co., Tolworth ................................ 4,665 12 9 
Oldridge, Kingston . . 4,777 5 9 
Messom and Son, Twickenaa gg.. q . 5,559 0 0 
MacDonald Bros., Surbiton .............. T — P .. 6,768 4 4 


- 


Bradford. The School Board have accepted the following tenders 
for the electric lighting required at the Feversham.street New Baths 
and the Green-lane School and Baths: G. A. Steinthel, Bradford, 
Green-lane School; Smith and Croft, Providence-street, Bradford, 
Feversham-street School. 

London, 8.W.—The Wandsworth and Clapham Guardians have 
received the following tenders for providing and fixing up an electric 
wiring installation, and the fittings thereto, to the new buildings 
at the infirmary, St. John’s-hill, Wandsworth : 


Fryer and Co., Harrow-raad, W. (accepted) £299 0 0 
M. Wiedhofft, 42, Upper-street, Islington ..................... 321 0 0 
F. J. Coleby and Co., 7, Thayer-street, W. .................. 325 0 0 
J Bakewell and Oo., 130, Queen Victoria-strect, E. C.. 548 5 0 


H. Sutton and Co., 2, Upper James-street, Golden- 
güne ГК ОУ, ОО ОЛО. 
Ward Bros., Bevois House, 284, Basinghall.street, E C. 


Spearing and Stark, 107, Merton-road, Wimbledon ...... 417 0 
Southern Electrical Installation and Wiring Company, 
Limited, 9, Claremont, Hastings „ 424 14 
W. Н. Tilley, 53, Kingsland-road, E. ........................ 429 5 
Wenham and Waters, Limited, Oroy don 435 0 


London Electrical Engineers, Limited, Union- buildings, 

Clerkenwell-road, E. 0OCOO Oo I . . 
W. Simmons, Martin Works, Frederick- street, Strat- 

[ord Eo ĩ ²ĩ˙ð˙˙nmmm ⅛³•»mwm•⸗hmñ 8 
J. A. Henderson, 30, Oklands-road, Olapham 
R. Dawson and Co., Stalybridgghe . . 
Warrington and District Electric Light and Power Com- 

pany, Limited, Warrington ............... . 
W. Mossop and Co., 52, Queen Victoria-street, E. ...... 
Tamplin and Makovski, Limited, James-street, Hay- 

Markescss)ſ,,, 
Graham and Biddle, 465, Oxford- street, WMWMũ i . 
P. S. Tasker, 53, Victoria- street, S.W. ........... ............ 
F. Hodgson and Co., 24, Queen Victoria- street, E. C. 
J. Wilson, Ferrier Works, North-street, Wands worth. 
Jackson Bros., Broadway, Plaistow, E 
Benham and Sons, Limited, 66, Wigmore-street, W....... 
W. G. Murrin, 111, Aslett-street, Wandsworth 


а 
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BUSINESS NOTES. 


TRACTION. 


Duntocher. —The inhabitants of this р are asking for an exten- 
sion of the Glasgow tramways to Duntocher. 

Portsmouth.—The Tramway Committee have resolved that 2d. 
cheap return tickets be issued for all routes and by all cars before 8.45 
each morning. 

Luton.—It was agreed at the last meeting of the Town Ceuncil to 
oppose the electrical tramway scheme which is being promoted in the 
district by а syndicate. 

CardifL—Tlhe Tramways Committee recommend the appointment 
of Councillor Courtis and Councillor Fox as chairman and deputy- 
chairman respectively for the ensuing year. 

Dundalk.—The Dundalk Electric Tramway Company have obtained 
an extension of time for the construction of the proposed tramways in 
and near Dundalk, in the county of Louth. 

Heaton Norris.—An arrangement has been made with the Urban 
District Council whereby the Manchester Corporation will advance the 
sum of £7,000 required for tramway purposes. 

Morriston Light Railway.—The Board of Trado will not hold 
another enquiry into the Morriston-to-Pontardawe light railway 
scheme, but will confirm the order with certain clauses. 

East Preston.—The Rural District Council have decided not to 
consent to the British Electric Traction Company’s scheme for an 
electric tramway between Worthing and Littlehampton. 

Morecambe.—Negotiations with the British Electric Traction 
Company with respect to the acquisition of the Morecambe tramways, 
with a view to working them by electricity, have been reopened. 

Wigan.— At the last mecting of the Corporation it was resolved to 

romote in the next session of Parliament a Bill to empower the 
Corporation to construct and work additional tramways in the 
borough. 

Bournemouth. — Last week a trial trip was made by the Corpora- 
tion offcials and others over the section of the tramways which has 
been equipped on the side-slot conduit system. The trial is reported 
to have proved satisfactory. 

Musselburgh.—The Town Council have given assent to the appli- 
cation by the promoters of the Musselburgh electric tramway scheme 
to the Board of Trade for an extension of time to August, 1904, wherein 
to construct the undertaking. 


Brighton.—4A meeting of owners and ratepayers has approved the 
promotion by the Town Council in the ensuing session of Parliament 
of a Bill containing provisions for tramway extension and the enlarge- 
ment of the area fcr the supply of electricity. 

Davyhulme. —The Parochial Committee had before them on Friday 
the amended plans for the construction of electrical tramways from 
Barton Bridge to Gatley. A sub-committee was appointed to watch 
the Bill which has been deposited by the promoters. 

Dudley.—Two electric cars collided at the bottom of the steep 
gradient at Snow-hill last week. The passengers were badly shaken, 
and the motorman was severely injured. Both cars wore knocked off 
the rails, and the traffic was blocked for several hours, 
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Bath.—It was stated at the last meeting of the Town Council that 


once the question of the power station was settled the promoters of the 
tramway scheme would push on with the work, and they still hoped 
to open the first section of the system by August next. 


Eeading.—The work of constructing the new tramways along 
roceeding 
Several of the electric cars have been ordered. and the 


еее Castle-street, Castle-hill, and Bath-road is 
rapidly. 
generating station in Mill-lane is fast approaching completion. 


Haydook.—The District Council are recommended to dissent from 
the application of the South Lancashire Tramways Company to Parlia- 


ment in the ensuing session for powers to extend the time for takin 
lands and for the construction of certain authorised tramways an 
works in the district. 


Maoclesfield. —The capital of the company who are promoting the 

district is to be £240,000. Powers are also 
sought in the Bill to take over by agreement with the Corporation the 
provisional order granted to them for electrico lighting, on such terms 


tramway scheme in this 


as may be agreed upon. 


North London.— A letter has been addressed by the town clerk of 
St. Pancras on behalf of the Borough Council to the London County 
of substituting electrical for horse 


traction on the tramways in North London before any new tramway 


Council, pointing out the necessi 


schemes are carried out.” 


West Cumberland.—The West Cumberland Electric Tramway 
Company are applying to Parliament in the ensuing session for an 
che time limited by the West Cumberland Electric 

Tramways Act, 1901, for the construction and completion of tramways 


Act to extend 
and tramroads in the district. 


Stoke-on-Trent.—The Potteries Eleotric Traction со һоре 
W 


shortly to proceed with the construction of the light railway from 


Stoke to Newcastle. 
the next meeting of the directors. 


Chatham. In consequence of the recent fatal tramcar accident at 
Chatham the whole of the cars have been refitted with the newest 
pettern Westinghouse brake, and during the past week severe teats 


were carried out in the presence of Major Pringle of the Board of Trade. 
The result is ваїй to have been satisfactory. 


Tewkesbury.—At the next meeting of the Town Council in com- 
mittee a resolution will be brought up That this Council memorialise 
hire to take such steps as they may 

deem 3 to provide an electric light railway between the city of 


the County Council of Gloucesters 


Gloucester and the borough of Tewkesbury." 

Newoastle.—The 16th inst. was the first anniversary of the 
running of electric cars in Newcastle. The number of passengers who 
have travelled during the year on the cars is 28,951,018. The 
receipts have amounted to £127,117, and the miles run have been 
2,750,965. The average receipts per car mile were 11:54. 


Darlington.—The Tramways Committee are pushing forward as 


rapidly as ible with:the scheme of electric tramways for the 
borough. & preliminary step the borough surveyor has prepared 
plans, which have been adopted by the committee, for raising a con- 
siderable stretch of the roadway on the Harrowgate-hill route. 


Presentation.—Mr. С. J. Spencer, the general manager of the 
a Mr. H V. Pratt, on behalf of 


‚ the occasion 


Bradford City Tramways, presented to 
his colleagues, a handsome peir of silver candle lam 
being his recent marriage. Mr. Spencer, in making the presentation, 
spoke of the good feeling which existed throughout the department. 


High Peak Light Railway.—The promoters of this electric 
railway are amending the draft order во as to provide for a passenger 


tre с only throughout the whole line, except on that portion which 
lies between the depót near Ladmanlow and Macclesfield, where they 
will endeavour to meet the agricultural requirements of the district. 


Ipswich.—The Corporation have empowered the Tramways Com- 
mittee to invite tenders for the supply of cars according to specifica- 
tion, and to deal with such tenders when received. A proposal that 
if the committee in their opinion find that it is desirable to accept any 
tender by a foreign manufacturer, such & proposal shall be submitted 
to the Council, was rejected. 

Aberdeen.—The receipts for the 28 weeks of the financial year 
have amounted to £28,869, compared with 821,817 for the corre- 
пропав period of 1901, an increase of £7,052. The expenditure for 
the same period this year has amounted to £9,425, as against 
£10,358, а decrease of £933, which, added to the increase iu the 
receipts, £7,052, gives a total advantage of £7,985. 


Fawley.—A meeting of the Parish Council was held last week to 
consider а notice received from the London and South-Western Railway 
Company, with reference to the electric light railway proposed to be 
made from Totton to Hythe and Fawley. After considerable discus- 
sion it was to assent to the scheme, but at the same time a hope 
was expre that there would be a station at Fawley. 


King’s Norton.—The King’s Norton and Northfield District 
Oouncil have decided by an almost unanimous vote to support the 
Birmingham District Tramways Bill, and have sealed an agreement 
with the City of Birmingham Tramway Company and the British 
Electric Traction Company providing for running powers in connection 
with the authorised section of tramways from Selly Oak to Northfield. 


Exeter.—As a result of the recent conference between the Electric 
Traction Committee and a committee of the Heavitree Urban District 
Council in regard to the proposal to construct electric tramways in & 
pert of the Heavitree district, the Urban District Council are disposed 
to offer no opposition to the project, especially having regard to the 
belief that the general body of ratepayers are in favour of the trams. 


Bradford.—The Tramways Committee are considering the advis- 


ability of proceeding with the Barkerend-road section of the tramways ' 


The question of the extensions from Newcastle 
to Trent Vale and from Trent Vale to Hanford will be considered at 


before the Church Bank scheme is undertaken, this matter having 
been brought before them 1 5 see a of ratepayers from the 
South, East, and Bradford Moor Wards. It is expected that the 
operations will provide work for a considerable number of the 


unemployed. 

Lizard Light Railway.—The amending order of the Lizard Light 
Railway Order, 1898, enables the company to construct level crossings 
over certain roads in the parishes of Wendron, Mawgan-in-Meneasge, 
and Mullion, but gates may be required to be erected. Another altera- 
tion gives the Grest Western Company power to object to the use by 
the company of electric motive power on any lands of the Great Western 
Company, except on terms to be agreed upon. 


Blackburn.—The Corporation have extended their facilities for 
carrying parcels on the tramway system, and have established an 
express parcels delivery system. The system covers the collection, 
carriage, and delivery of parcels. The rates charged are: parcels 
weighing up to 71b., with ticket affixed, 2ds; parcels weighing over 
71b., and not exceeding 141b., with ticket affixed, 5d. ; parse weighing 
over 14lb., and not exceeding 28lb., with ticket affixed, 5d. 

Greenock. -—It was reported to the last cuius. id the Corporation 
that а letter had been received from the Greenock and Port- w 
Tramways Company asking them to fix the price for units of elec- 
tricity used beyond the amount stipulated in the tramway ent— 
viz., 500,000—and asking a reduced rate. It was stated that, aíter 
having considered a report from their engineer, they had reeolved that 
they could not make any reduction in the price of electricity. 


Hamilton.—In the provisional order they are applying for 


the Hamilton, Motherwell, and Wishaw Tramways Company ask 
powers to make certain tramways and tramroads (13 in all) in the 
rishes of Cambuslang, Blantyre, Hamilton, and Motherwell. Power 


1s also asked to use electrical energy supplied from any generatin 
station belonging to the compeny for the working of the tramways ad 
tramroads. The company proposes to raise a capital not exceeding 


£240,000. 

Middleton.—Arrangements were made for the tramway between 
Middleton and Manchester to be opened on Wednesday. The Man- 
chester Corporation have constructed the permanent way, and are 
providing the cars and the whole of the management of the service, 

ut the Middleton Corporation are supplying the current up to the 
boundary. It is expected that the fare from Manchester to Middleton 
will be й. through. Тһе fare on the railway at present is 8d. third. 
class return. 

Heckmondwike.—At last Monday's meeting of the District 
Council it was reported that under the agreement come to with the 
British Electric tion Company the latter have undertaken to pay 
the Council £1,250 per year for a supply of 160,000 units of electricity 
for the working of their tramway system in the township, which works 
out at a shade over 13d. per unit, the rate to become less for larger 
quantities The agreement is for 28 years, subject to revision at the 
end of 14 years. 

Salford.—The statutory meeting of owners and ratepayers was 
held last week to consider the expediency of consenting to the pro- 
motion in the ensuing session of Parliament of a Bill dealing 
with tramway matters, the principal items being the making of a 
1 is and from Middleton-road in the city of Manchester, to 
Great Cheetham-street East, and a tramway to connect the existing 
tramways in Bury Old-road with the former tramway. A resolution 
approving the Bill was carried with but few dissentients. 

.—At their last meeting the Town Council had under 
consideration Mr. Murphy’s Front-Line Tramways Bill to which the 
consultative committee recommended that assent be given on certain 
conditions. It was explained that the effect would be that the system 
to the outbounds would be constructed and trams actually running 
before the front-line was touched, and when the front-line was com- 
menced the trams would run concurrently with the circular route, 
The Oouncil decided by 26 votes to 8 to assent to the Bill. 

Devon.—The County Council have agreed to the following Councils 
making tramways within the county—viz : Devonport—from the 
borough boundary near the intersection of Tavistock-road with Tor 
Grove-lane, along the Tavistock-road to Crownhill near the inter. 
section of the Tavistock-road with the road to Tamerton Foliott. 
Exeter—from Polsloe-road to South View-terrace, Heavitree ; from 
Blackboy-road along Pinhoe-road to Cemetery-road. Plymouth—from 
the borough boundary at Compton-lane end to near the same point of 
termination as Devonport. 

Additional Traffic Returns.—Anglo-Argentine, £583 increase; 
Barcelona Ensanche y Gracia, £52 increase; Barcelona, £104 increase ; 
Brisbane, £155 increase (month of November, £10,291, increase £552) ; 
Buenos Ayres and Belgrano Electric, £243 increase (month of 
November, £13,698, increase £925); Calcutta, £645 increase; Cape Town 
(month of October), receipts £16,507, expenditure £8,727; Isle of 
Thanet Electric, £9 decrease; Mexico Electric (month of November), 
receipts £42,800, expenditure £24,800; Perth Electric, £131 increase; 
Port Elizabeth (month of October), receipts £3,832, expenditure 

Middlesex.—Tho county engineer reported on the Watford and 
Edgware Railway Bill at the last meeting of the Oounty Council. 
Power is sought by the Bill to construct a line of railway from 
Watford in Hertfordshire cross country to Edgware in Middlesex, 
where it is proposed to obtain a connection with and running powers 
over the Edgware and Hampstead, and the Charing Oross, Euston, 
and Hampstead authorised railways, thus forming a continuous line 
of railway from Watford to Charing Cross. The Council will take 
steps to obtain the usual clause for the protection of the roads affected 
by the scheme, 

Nelson. — The work of laying the tramlines in Leeds- road is praeti« 
cally completed, the metals only having to be placed in position at 
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two passing points. The car-shed is being eonstructed opposite the 
electricity works, and lines branching out оѓ Scotland-road into 
Charles-street leading to the shed sre now being laid. The shed is 
expected to be completed in about three weeks. The completion of 
the lines in the centre of the borough will only occupy about a couple 
of days, and the work is to be shortly taken in hand. The Electricity 
and Tramways Committee of the Corporation are advertising for drivers 
and conductors for the electric trams. 


Perth.—By the Perth and District Tramways Order, 1892, the 
Perth and District Tramway Oompany were authorised to construct 
certain tramways within and beyond the burgh, but by the same order 
the Corporation were entitled, after the opening for public traffic of 
the tramways within the burgh, to exercise the powers of purchase 
given by the Tramways Act of 1870 of so much of the undertaking as 
is within the Corporation’s district. The Corporation have resolved 
to acquire so much of the undertaking as is within the burgh, and ask 
power in a provisional order to work the tramways by animal or 
8000 power. Power is asked to borrow a sum not exceeding 
£60,000. | 


Light Railways in Essex.—The proposal which was made three 
or four years ago to construct а light railway through North Essex is 
likely to be carried out. Mr. J. A. Pease, М.Р. for the Saffron Walden 
Division, has lately been interesting himself in the matter, and the 
amount of money required by the Great Eastern Railway Company to 
undertake the work 1з said to Le forthcoming. The scheme provides 
for a line, of the ordinary gauge of Aft. 841n., to start from Elsenham 
Station, on the Great Eastern main line to Cambridge, and proceed 
through Henham and Thaxted, thus opening up а very large area 
of rural Essex, which at present is badly in need of better railway 
facilities. | 

Walsall.—4A special meeting of the Council was held last week for 
the purpose of transacting the necessary business connected with the 

uestion of the construction of tramways in Sutton and district. The 
draft of the Birmingham and District 'Iramways Bill was afterwards 
considered in committee at considerable length, when it was resolved 
to approve the draft, subject to such alterations as might be made 
during the progress of the Bill, and which might be approved by the 
General Purposes Committee. The draft agreement between the various 
local authorities and companies promoting the Bill was approved, 
subject to such alterations therein as the town clerk might think 
necessary. 


Paris Metropolitan Railway.—The shareholders of the Paris 
ооа Railway Company have sanctioned an increase in the 
capital from £2,000,000 to £3,000,000, the money being mainly 
required to meet the growing traffics on the line. During the first 
10 months of the present year the ratio of working expenscs to gross 
receipts amounted to 42 per cent., as compared with 47 per cent., 
whilst the proportion further declined to 38 per cent. in November. 
The dividend paid a year ago was at the rate of 15fr. per share, and 
itis thought the distribution for the current period will be at least at 
the same rate. It is calculated that the profits for 1903 will reach a 
total of £200,000. 


Glasgew.—The Corporation of Glasgow are promoting a provisional 
order authorising them to construct new tramways and to acquire others. 
The principal tramway line referred to in the order is that which was 
authorised by the Clydebank Tramways Order, 1901, and which the 
Corporation of Glasgow seek power, under an agreement with the 
burgh of Clydebank, to censtruct and work in connection with the city 
lines. Powers are alsosought to construct seven short lengths of line 
to connect the routes already existing in various parts of the oe of 
Glasgow, and to give readier access to the docks on the north side of 
the river. An extension of the Corporation’s borrowing powers for 
tramway purposes is asked from £2,400,000 to £2,600, 000. 


Leeds.—An inquest was held last week concerning the death of 
Joseph Whitear, 32 years of age, who was killed on Wednesday by a 
tramway derrick falling upon him. Mr. Whitear was the tramway 
assistant engineer, and at the time of the accident he was, with others, 
on a wagon which bore the derrick, on the way to effect some repairs 
in Armley-road. When near to Parliament street one of the wheels 
of the vehicle became detached, causing the derrick to topple over, 
and throwing Whitear and the other men on to the road. Whitear 
unfortunately was caught by the platform of the derrick and received 
a fracture of the skull, from the effects of which he died on the way 
ae General Infirmary. The jury found a verdict of accidental 

eath. 

Cheshire Lines.—The railway companies forming the Cheshire 
Lines Committee have deposi their Bill for introduction into 
Parliament next session. e committee propose to construct nearly 
a mile of new lines for the рт of connecting their Liverpool and 
Manchester Railway with the Liverpool Overhead Railway. The new 
line will run from the Herculaneum Dock Station of the Overhead 
Kailway to а point near the St. Michael's Station of the Cheshire 
Lines Committee. This connecting link is to be deemed to be part of 
the undertaking of the committee, who also ask for running powers 
over the whole of the Liverpool Overhead Hailway, together with the 
right to use all stations, electric current appliances, and all conveni- 
ences connected with that railway. 


West Bromwich. —The opening for the use of the travelling public 
of the first section of the new system of tramways which have been 
taken over, reconstructed, and electrically equipped by tlie Corporation 
took place last Friday. The section in question runs between Carter's 
Green and the borough boundary on the Handsworth side. The work 
of reconstruction and electrical oquipment of the other portions of the 
route to Hill Top, Great Bridge, Oldbury, and 5pon-lane is proceeding. 
The total cost of the whole of the work which has to be borne by the 
West Bromwich Corporation, including £37,500 purchase money, will 
be nearly £140,000, but the Corporation expect to be fully recouped 


for this by the British Electric Traction Company under the 21 years' 
agreement for the working of the lines by that company. The 
electricity for the trams is being supplied from the Corporation works. 


St. Petersburg.—The St. Petersburg correspondent of one of the 
daily papers заув that the committee appointed by the Municipality of 
St. Petersburg to enquire into the various projects for electric tram- 
ways in the capital has issued a report which is hostile to forei 
tenders in general. Of the three foreign syndicates tendcring, the 
Verner-Balinsky is by far the most ambitious. It involves the making 
of an underground railway, the drving up of the Oatherine Canal, the 
building of 16 bridges, and the conversion of a hospital into a power house. 
According to the information, the syndicate is to deposit the capital 
sum for the whole work of construction with the Minister of Finance, 
without interest. As the sum is estimated at £12,000,000, this is 
equivalent to giving the Russian Government a short loan of several 
millions on the easiest possible terms. St. Petersburg is at present 
entirely served with horse traction in the streets. 


Automobiles on Railways.—The Times Paris correspondent 
furnishes some interesting particulars with respect to a new system of 
automobile railway communication which he says is beyond the stage 
of experiment. It consists of the substitution on railways for the 
existing locomotives and iages of trains of automobiles, each of 
which will be of the dimensions of the corridor carriages at present in 
use, wil accommodate 40 passengers with lu e, will include a 
lavatory and refreshment bar, and will be capable of a normal specd 
of 100 km. (614 miles) an hour. The first automobile train is to start 
from the Lyons Station, Paris, on June 18 next, and is expected to 
reach Dijon in 3 hours and 10 minutes, while, according to the corre- 
spondent, the same rate of speed may be maintained for the whole 
distance between Paris and Nice. M. Noblomaire, a leading French 
railway authority, has declared the new system to be an absolute 
revolution. 

Goods Traffic on Tramways.—A meeting of gentlemen from 
various parts of Lancashire, convened by the special committee of 
the Liverpool Corporation Tramways Committee appointed to consider 
the question of the carriage of merchandise on the eleetric tramwa 
systems of Lancashire, has been held at Liverpool It was unani- 
mously resolved : ''That this meeting of gentlemen connected with 
various towns of South Laneashire and the County Council of Lanca- 
shire approves of the principle of the scheme for the transport of 
1 from the Liverpool Docks to the towns of South Lanca- 
shire by means of the Liverpool Corporation and other tramways, and 
recommends that a committee be appointed to consider the details of 
the schemo, and with authority to take such action in the matter as 
they in their opinion may think desirable in the interests of the 
scheme," The appointment of а committee consisting of 25 members 
was also agreed to. 


Scarborough.—The Scarborough Corporation, who have leased 
their streets to a syndicate for the purpose of tramways, have now 
under consideration the question as to whether they shall pave their 
streets with wood or not. The middle of the tramway and a certain 
distance at either side are to be laid with wood by the company, and 
a sub-committee of the Corporation recommended that this style of 
paving should be carried to the full width of the road by the town 
authority. The Town Council in committee have, however, declined 
to adopt the suggestion, and if this decision be upheld at the monthly 
meeting macadam will be used on the Corporation part of the roads. 
Financial considerations, it is stated, are mainly responsible for the 
decision. The sub-committee have now received the report of the 
deputation which has visited several towns where electric tramways 
are in operation with a view of studying the different modes of paving 
employed in the streets. 


Birmingham.—The Tramways Committee have issued a long 
report which is to be considered at the meeting of the City Council on 
Jan. 6. They state, in short, that they have received from Mr. 
Emile Garcke, as representing the City of Birmingham Tramways 
Company and the Birmingham and Midland Tramways Company, 
overtures for an arrangement between the companies and the Corpors- 
tion for the immediate improvement and future working of those 
tramways ; but, inasmuch as the Council determined that on the 
expiration of the existing leases they would themselves work the 
tramways within the city, the committee are prevented from consider- 
ing or reporting upon any such proposals. Ав they consider that 
under present circumstances any proposals made by the companies 
should receive the careful consideration of the Council, they recom- 
mend that, notwithstanding anything contained in any minute of the 
Council, they be authorised to consider the propos, to confer with 
the companies, and to report their recommendations. 


LIGHTING AND GENERAL. 


St. Marylebene.—The Guardians have scaled a contract with the 
telephone exchange. 

Ainsdale.—The National Telephone Company are making enquiries 
as to а suitable exchange for Ainsdale. 

Batley. The electric generating station is now practically completed, 
and а good local suppo:t appears assured. 

Hungerford.—A movement is started whereby it is hoped to 
secure telephonic communication for Hungerford. 

Southwell.—The Parish Council have arranged to meet the Derby- 
shire and Notts Electric Power Company’s representatives. 

Haokney.—The plant mentioned in our last issue includes a 
1,500-kw. set, and we learn that tenders will shortly be advertised. 

Chango of Address.— The office of the electrical engineer of the 
Bradford Corporation has been removed to Whitaker-huildings 
Victoria-square. 
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Ramsgate.—Mr. Ritson's report on the supply of electricity for , 


lighting purposes is to be submitted in the early part of January. 

Kingston (Surrey) — We understand that Mr. Henry R. J. 
Burstall has been asked to report upoh the Corporation’s electricity 
undertaking. 

Glasgow.—Mr. W. A. Chamen, city electrical engineer, delivered 
a lecture in the Berkeley Hall on Friday on the electricity supply of 
the Corporation. 

Swiss Plant.—Escher, Wyss, and Oo. have, we understand, been 
the successful tenderers for the three 10,000-h.p. turbines for the 
Niagara power plant. 

Kirkdale.—Mossrs, W. M. Herd and Co., electrical engineers, 
Oheapeide, have completed an installation in the Mersey Assembly 
Rooms, Great Mersey-street. 

Llandudno.—Mr. Daniel Hughes, acting switchboard attendant, 
has been appointed second assistant engineer, to take alternate duty 
with the first assistant engineer. 

Croydon.—A cooling tower із to be erected in substitution for the 
present cooling pond in the yard at the rear of the station. The cost 
of this tower is estimated at £640. 

Chester.—The Lighting Oommittee propose to purchase from 
Messrs. Mather and Platt, of Salford, an engine and dynamo, erected 
at the electric light station, for £2,570. 

Morecambe;—A cable is to be laid to Green-street Wesleyan 
Chapel. An application from Mr. Toft for his son to be apprenticed 
for two years to the electrical engineer has been agreed to. 

Wall Calendar.—We have received from the United States 
Metallic Packing Company, Limited, Soho Works, Bradford, Measrs. 
Beck and Inchbold's date pad (printed in very conspicuous type). 

“The World's Work."—No. 2 of The World's Work," edited 
by Henry Norman, M.P., fully bears out the promises implied by the 
excellency of get-up and literary matter contained in the initial issue. 

Chalfont.—The Uxbridge Electric Supply Company has been 
goni permission to extend their area into the Amersham rural 
85 with the object of supplying Chalfont St. Peters and Chalfont 

t. Giles. 

Crystal Palace School of Practical Engineering. — Mr. W. Н. 
Maw, president of the Institution of Mechanical Engineers, presided 
on Thursday last week at the distribution of certificates to the students 
of this school. 

Stock Exchange. The Stock Exchange Committee have ordered 
the Electrolytic Alkali Company's 29,233 vendors’ ordinary shares of 
£1 each, fully paid, Nos. 35,000 to 58,146 and 68,914 to 75,000, to be 
quoted in the official list. 

Johannesburg.—A report is before the Town Council recommend- 
ing the laying down of 23 miles of double-track electric tramway and 
new lighting plant. The total capital required for the combined 
undertaking is £1,240,000. 

London Gazette.—'lhe partnership existing between L. Marston 
and Reginald Jones шд as Marston and Jones), electrical and 
mechanical engineers, 68, Birmingham-road, West Bromwich, has 
been dissolved by mutual consent. 

Kirkoaldy.—The Tramways and Electric Lighting Committee have 
resolved to recommend the Council to oppose the Bill proposed to be 
promoted in next session of Parliament to constitute a company with 
powers to supply electric energy in Fife. 

Norwich.—The Town Council are purchasing for £1,500 the five 
cottages and blacksmith's shop and the land adjoining the electricity 
works, and will also complete the purchase of the Norwich Electricity 
Company's undertaking by Jan. 31, 1903. 

Cupar.—The Town Council have decided with regard to the Fife 
Electric Power ору proposed provisional order that the other 
burghs in Fife should be communicated with, and that the opinion of 
the town's parliamentary agents be obtained. 

Dewsbury.—Messrs. D. Firth and Sons, Manchester, have just 
completed an installation of electric light at the infirmary. Mr. 
Campion, borough electrician, has undertaken to make all connections 
in time for the light to be used on Christmas Day. 

Camborne.—Up to the present only s few of the leading business 
houses have been lit electrically, although a large number of orders 
have been taken by the company. Now 170-c.p. Nernst lampe will 
be erected at the Redruth Brewery Company's stores. 

Institution of Civil Engineers. —The next paper will be Electric 
Automobiles," by Mr. H. F. Joel, A.M.I.C.E. At & students' meet- 
ing on Dec. 19 a paper was read on Electricity Suppl from Double. 
Current Generators," by Mr. P. R. Wray, Stud. [nat £F. 

Carmarthen.—The Carmarthen electric lighting scheme, for which 
a Bill is now being promoted in Parliament, has been referred to the 
following committee : The Mayor, Mr. H. B. White, Mr. W. V. H. 
Thomas, Mr. E. Colby Evans, Mr. D. E. Stephens, and Mr. Soppitt. 

Alsager.—The Urban District Council will take no action at present 
with regard to the Electric and Gas Power Supply Syndicate’s applica- 
tion for & provisional order for power to supply the whole of Cheshire 
and neighbouring counties, including the greater part of North 
Staffordshire, 

Newport (Mon.).—Steady progress is being made with the new 
electric power station in Corporation-road, and the first double set of 
furnaces has been lighted up. The furnaces will supply the steam 

wer for driving the great engines by which the electricity will 

y-and-by be generated. 

Wandsworth.—At a recent meeting of the Borough Council, the 
question of adopting electric lighting was under consideration. The 
1 of London and Brush Provincial Electric Lighting Company 
had offered to supply current for all-night arc street-lighting at 2d. per 
unit, The offer was declined, 


Luton.—The electrical engineer in his last report stated that since 
Oct. 10 last 22,000 units had been generated ; an equivalent of 490 
8-c.p. lamps connected, making а total of 84 consumers with 6,133 
lamps and seven motors of 25 h.p.; and that at present there were 
280 additional lamps being wired. . | 

Hull.—4A sub-committee of the Corporation Telephone Committee 
has visited Tunbridge Wells and Portsmouth for the purpose of 
obtaining further information with reference to the establishment of & 
municipal exchange in Hull. Mr. Bennett is preparing а report for 
presentation to the full committee. 

Galloways, Limited. —The directors of Galloways, Limited, Man- 
chester, have declared a final dividend at the rate of 5 per cent. per 
annum on the preference shares. Warrants in respect of this dividend 
and for half-year’s interest on the 4 per cent. first mortgage debenture 
stock of the company will be posted on Dec. 30. 

Hove.—Mr. Williams has held an enquiry on behalf of the Board 
of Trade into an application of the Hove Electric Lighting Company, 
Limited, for permission to charge the standard of electrical pressure 
for lighting purposes within the company’s area of supply from 
110 volts to a uniform pressure of 220 volte to all consumers. 

Electric Fire Pump.—An electric fire pump is in use in Rouen. 
The idea is to obtain current for operating the motors from adjacent 
electric tram cables. The whole machine can be placed on a hand- 
cart, or on a little two-wheeled wagon drawn by one horse. Its total 
weight, with accessories, and two men on the seat, is about a ton. 

Now Cruiser.—The London and Glasgow Engineering and Ship- 
building Company last week launched from their yard at Glasgow the 
firat-class cruiser ‘‘ Cumberland,” of the Oounty type, for the British 
navy. A special feature of the new cruiser is the ventilation of the 
machinery spaces, the old arrangement being displaced by electric fans. 

Nottingham —At the last meeting of the Nottingham and District 
Guild of Enginsers, Mechanics, and Electricians, a lecture on coal 
mining was given by Mr. Herbert Perkin, М.І. M. E., lecturer in minin 
and mine surveying at the Huddersfield Technical College, an 
gs lecturer in the mining department at the Yorkshire College, 

eds. 

Aberdeen.—At a smoking concert last week the db x ln of the 
Corporation electricity works presented Mr. Oharles M. Henderson, 
assistant engincer, who is leaving to fill an appointment in the British 
Westinghouse Company, Limited, with a lithographed address, a 
photograph of the staff, and an album containing views of Dee Village 
works from the commencement. 

Hawiok.—At the half-yearly meeting of the council of the South 
of Scotland Chamber of Commerce last week, the Chairman intimated 
that he had had an interview with Mr. Austen Chamberlain, Post- 
master-General, anent underground telegraphs, who had assured him 
thst the underground system would be carried to Edinburgh and 
EN whenever sufficient funds could be devoted to that desirable 
object. 

Bo'ness. —The Town Council at a recent special meeting received а 
deputation from the ratepayers in the east ward, some misunder- 
standing having arisen in reference to the provisions of the proposed 
scheme for the lighting of the burgh by electricity. This having beon 
satisfactorily exp TER] the Town Council decided that application be 
made to the Board of Trade under the Electrio Lighting Act by way 
of a provisional order. 

German Cartels.—The Morning Post's Berlin correspondent tele- 
graphs that the Allgemeine Electricitäts-Gesellschaft, which has a 
capital of about 88,500,000 marks, and the Union Gesellschaft, with 
a capital of 54,000,000 marks, have been amalgamated. The last 
German advices discredit a similar statement made a week ago, stating 
that no amalgamation took place, but hinting at & kind of pool as far 
аз orders are concerned between the five big German companies. 

Chesterton.—The' Rural District Council have consented to the 
grant by the Board of Trade to the Cambridge Electric Supply Com- 
pany, Limited, of a provisional order under the Electrio Lighting Acts 
1882 and 1888, and the Electric Lighting (Clauses) Act, 1899, for the 
supply of the parishes of Cherryhinton, Coton, Fen Ditton, Girton, 
Grantchester, Great Shelford, Histon, Impington, and Trumpington, 
all within the Chesterton rural district and in the county of Oam- 
bridge. 

Huddersfield. — The Mayor (Alderman F. Calvert) has been 
appointed chairman and Councillor Longbottom deputy-chairman of 
the Electricity Oommittee. The total number of consumers is 1,695, 
and the number of lamps connected 112,767, increase on the month of 
22 and 1,995 respectively. The units metered during November 
represented an increase on the year of 10 per cent. Sanction has been 
obtained to the borrowing of £5,000 for the purchase of motors and 
appliances. 

Bradford.—The Electricity Committee are trying to arrive at the 
cost of electricity, and there is a difference of opinion as to what 
should be written off by way of depreciation, etc. It is estimated by 
Mr. Chattock, the engineer, that the cost to the committee is 14d. per 
unit, and at present current is being supplied to the Tramways 
Committee at 1d. per unit, which is below cost. There is, therefore, 
a feeling in favour of increasing the charge to the Tramways 
Committee. 

Uxbridge.—At the last meeting of the Rural District Council a 
letter was read from the resident engineer of the General Post Office 
stating that no undertaking could be yiven to put up ornamental poles 
throughout the district, but in such places as Hallowell-road, North- 
wood, ornamental poles would be erected. As to the application of 
the Council for a rent of 1s. per pole per annum, the letter pointed 
out that the Postmaster-General had a statutory right of the use of 
the public roads. 

Fire Laws.—The Society of Arts have awarded the prize of £50, 
together with a silver medal, offered for an essay on Existing Laws ү 


By-Laws, and Regulations relating to Protection from Fire, with 
Criticisms and Suggestions," to Mr. T. Brice Phillips, sanitar 
inspector to the Uckfield Rural District Council ; a prize of £10, wit 
& bronze medal, to Mr. George H. Paul; and s similar prize to Mr. 
W. Craig Henderson. They have accorded honourable mention to the 
essay of Captain Arthur W. C. Shean. 

Coventry. A decided financial improvement was shown in the half- 
yearly report of the Coventry electric light undertaking, which has 
just been presented to the committee. The trading for the half-year 
ended Sept. 30, as compared with the same period of 1901, shows a 
saving of £941. In other words, the demand on the rate is £1,082, 
instead of 22,025, and considerable economies have been effected. The 
cost of manufacture has been reduced from £2,151 to £1,572, and some 
56 per cent. more current has been sold. 


Glamorgan. —The Postmaster-General having informed the County 
Council that he had granted a license to the Swansea Corporation to 
erect telephones within an area surrounding the borough, subject to 
the consent of the County Couucil, the County Council have decided 
that the Corporation be informed that in considering any application 
they may make for such license it will be a condition that where there 
are already two lines of poles on any road, the Corporation's wires must 
be carried by arrangement on one or other of such lines of poles. 
Bolton. — At the last meeting of the Electricity Committee a letter 
was read from Messrs. Greenhalgh and Shaw enquiring whether the 
committee would be willing to supply alternating current for the 
purpose of driving their works, and it was resolved that the repre- 
sentatives of the firm be interviewed on the matter. The committee 
also considered an applieation from the Bolton Iron and Steel Com- 
pany for the supply ot electricity for night lighting at their works, and 
the company was informed that the committee would he prepared to 
supply electricity on terms stated. 


Wellingborongh.—The electric light cables were tested about a 
fortnight ago with satisfactory results, and lust week the current was 
turned on for practical use by all who are at present connected with 
the mains. The supply lasted between the hours of dusk and mid- 
night, and this course is being resorted to until the completion of the 
storage batteries, when the supply will be available throughout the 
24 hours. The street-lighting scheme is to be commenced almost 
immediately, and will probably be finished by the time the arrange- 
ments at the generating station for giving a permanent supply to the 
town are complete. 

St. George's (Hanover-square) —The special committee of the 
Board of Guardians ге installation of electric light at the Fulham-road 
Workhouse reported at the last meeting of the Guardians that in 
accordance with the authority given to them by the Guardians they 
had engaged Mr. Thomas J. Digby, electrical engineer, of 52, Shaftes- 
bury-avenue, to report as to the installation of electric light. The 
committee had also agreed with Mr. Digby that, in the event of the 
Guardians appointing him to superintend the installation of electric 
light at the workhouse, the fee should be merged in his commission 
on the total expenditure incurred. 


Wimbledon.—Mr. H. A. Nott, of Motherwell, N.B., has been 
appointed mains superintendent at а salary of £120 per annum, rising 
by annual increments of £10 to a maximum of £150 per annum, it 
being understood that he devotes the whole of his time to the duties 
of the office. The Council will supply the London and South- Western 
Railway Company for the purposes of lighting Wimbledon Station 
with electrical energy in bulk for the purposes named at a flat rate of 
Id. per Board of Trade for а minimum consumption of 50,000 units 
per annum. ‘Tradesmen who desired to have shows at Christmas 
time will be supplied at the rate of 2d. per unit. 


The Smart Set. — There are 50 items in the table of contents of 
the January number, and the sum total of merit in these, in stories, 
verses, and humour, both explains and justifies the magnificent success 
of the magazine.  ''The Lieutenant-Governor," by Guy Wetmore 
Carryl, is a well-drawn picture of what the tyranny of unions may 
lead to in the U.S.A.—or elsewhere. The speed of the automobile 
per hour is given by Н. Jansenale us follows: chaffeur’s private 
opinion, 12 miles; chauffeur's opinion for his friends, 20; policeman's 
private opinion, 14; policeman's opinion for the judge, 28; lady's 
opinion who was knocked down, 50 ; actual speed, 8. 

Hereford.— All Saints’ Church is now entirely lighted by elec- 
tricity. The supply is from the Hereford Corporation works, and 
there are altogether 77 lamps. The specifications were prepared by 
Мг. F. С. Poulton, A. M. I. E. E., the city electrical engineer, and the 
work undertaken by Messrs. Edwards and Armstrong, Hereford. 
The fittings, which were handsomely designed in wrought iron and 
hammered copper, were manufactured by Messrs. Edwards aud 
Marsden, Birmingham. The work was carried out under the super- 
vision of Mr. С. Н. Watson, the Hereford manager for Messrs. 
Edwards and Armstrong. The cost of the undertaking has amounted 
to about £160. 

Greenock.— Mr. James Robertson, who has been appointed to 
succeed Mr. Nelson as Corporation electrical engineer, enters on his 
duties at the close of the New Year holidays. Mr Robertson served 
his Pp as a mechanical engineer with Messrs. J. and H. 
Wilson, Liverpool. His electrical experience includes service in the 
Liverpool electrical supply stations and as chief assistant to the 
electrical engineer of Stirling. He was also in the service of Messrs. 
М хог and Coulson, Glasgow, and was for 4j years in charge of the 
whole of the electrical plant of Messrs. Kelvin and James White, 
Limited, Glasgow, and is at present chief electrical engineer to Messrs. 
Denny and Co., Dumbarton. | 

Ashton-under-Lyme.—Since Mr. Appelbee became electrical engi- 
neer at the Ashton Corporation electricity station the Corporation 
have, says the Hrru/d/, had the opportunity of admiring in him, by 
са results, the qualities of а valuable public servant. Не has 

one Trojan work in ''licking into shape” the state of the works as 


junction circuits betwoen Fleetwood and Black 


generated for private consumers, as com 
the same mont 
from this source last month was £1,596. 14s., as against £1,148 in 
November, 1902. 
of 6d. per unit, meter rent included. The Carditf Railway Company 
have declined the rates offered by the Corporation for supplying elec- 
tricity to the Bute Docks. On the other hand, it is stated that so many 
1 pus for the installation of electricity are being received by 
t 


an economically running establishment, and has saved the department 
large sums of money. This fact is showing itself in the improving 
finances of the Electricity Committee. With the object of securing to 
themselves Mr. Appelbee's assistance for some time to come, the com- 
mittee propose presenting to him a ''New Year gift" of an advance 
of his salary by £100 per annum, on the condition that he will 
remain in the service of the committee for at least two years. The 
committee are unanimous on the point that the £200 is a splendid 
investment. 

Tiverton.—Ratepayers, says the estern Mercury, are up in arms 
against the Town Oouncil for their objection to the otler made by 
Messrs. Christy Bros. to instal the electric light in the town upon 
most advantageous terms. The Council have instead, by a bare 
majority of one, adopted the scheme of their borough accountant, and 
the ratepayers, now paying 6s. in the £, are strongly adverse to the 
increase which the Council's decision threatens. The two schemes are 
almost identical in their details, but Messrs. Christy undertake the 
management for 21 years, guarantee the town from any loss, including 
the payment of interest and sinking fund, and when the undertaking 
pays а profit they promise to share the profit with the Council. A 
requisition, signed by a numerous and influential body of townspeople, 
has been presented to the Mayor, and he has called a publie meeting 
for the 29th inst., when the Council's action will be discussed and 
probably condemned. 

Brighton. —The Telephones Committee have presented a report in 
which they recommend that Brighton should start without delay to 
establish a municipal telephone system in Brighton, Portslade, South- 
wick, Shoreham, and Burgess Hill, ignoring Hove, Hassocks, Steyn- 
ing, and Rottingdean for the present. The proposed switchroom was 
to be on the site at the Pavilion granted Ly the Council. The total 
amount of the tenders for the several works included in the scheme 
was £15,333. 5s. 11d., which, added to the estimated cost of erecting 
overhead work and fixing subscribers’ instruments—to be done by 
Corporation employés instead of by tender—makes the actual cost of 
the work in the smaller areas £19,989. 16s. 8d. The committee 
recommended that the work be put in hand forthwith. It was 
anticipated that when Hove saw the advantages of the Brighton. 
municipal system, it would show more disposition to give facilities for 
extension to that town. 

Fleetwood. — The Finance Committee of the Urban District Council 
have received the following letter from the National Telephone Com- 
pany, Limited, with reference to the recent correspondence as to delays 
on trunk telephone calls to and from Fleetwood, Blackpool, etc.: 
London, E. O., Nov. 28, 1902. — With reference to your letter of the 
13th inst., I have now made enquiry into the statement of the Post 
Office with reference to thc inadequate number of the company’s 
l, and I find that on 
the representations of the Post Office instructions were given for au 


additional junction circuit between these places to be erected, and, in 
the opinion of the company's officers, the junction accommodation is 
now quite sufficient for present p erbe iae The company's officers 
are, however, keeping the matter 

further lines are required, they will, of course, be erected.—Yours 
truly, (signed) W. E. GAINE." 
сору of the letter be sent to the Postmaster-General for his information. 


fore them, and if it is found that 
The committee recommended that а 
Cardiff.—Mr. Ellis reported that last month 168,882 units were 
red with 123,951 units in 
last year, an increase of 36 percent. The revenue 


Slot meters are to be offered consumers at the rate 


e Corporation from private consumers that the electrical department 


is finding it difficult to cope with the demand. Respecting the 
negotiations with the Guardians for an installation at the workhouse, 


a charge of 3d. per unit for an annual consumption of 25,000 units 


is proposed, with an additional charge of zd. per unit for every 1,000 


units below that figure, all units for the first, second, and third quarters 
to be charged at 3d. per unit, and at the end of the year, should the 
consumption not reach the minimum, the account to be adjusted 
according to the scale. At a meeting of the Cardiff Property Com- 


mittee on Wednesday it was agreed to let the unoccupied portion of 


the basement of the Cardiff Fish Market to the Electric Lighting 
Committee for the purpose of an electric storage battery at £145 a year. 

Electricity in the Dockyards.—A very comprehensive scheme for 
improving the Government, dockyards at home and abroad is referred 
to in the Glasgow Herald. It includes equipment with electric power 
plaut, so that all the machinery, which is to be considerably 
augmented, will be driven by electric power. Sir William Preece and 
Major Cardew have elaborated the whole scheme, which is now under 
the consideration of the Admiralty, and will be put in hand probably 
during the next year. At present consideration is being given to the 
question of meeting the outlay, and it is not improbable that this 
will be arranged by a special vote rather than by the inclusion of this 
extraordinary expenditure in the navy estimates. In conjunction 
with this electrification of the dockyards, it is the intention to 
organise а separate electrical department for the Admiralty, with 
electrical enginecrs for each of the dockyards. This had become 
imperative owing to the very extensive amount of electrical work now 
carried out in connection with new ships and with the refitting of old 
vessels, for although the constructive department may have several 
members who are more or less in touch with modern electrical pro- 
gress, it is recognised as impossible for anyone but an expert to realise 
the very best conditions now obtainable in electrical practice. More- 
over, the arrangement of a new department will result in work being 
very considerably expedited, and this is an important point, cenducive 
not only to ultimate efficiency but also to economy. 


THE ELECTRICAL ENGINEER, DECEMBER 26, 1902. 


927 


YORK ELECTRICITY WORKS. 


Appended we give an analysis of the accounts of the York Oorpora- 
tion undertaking for the year ended March 31 last: The capital 
expenditure on that date last year stood at £351,562, as com- 
dared with £55,832 on March 51 this year. Total revenue in 
1900-1 amounted to £3,802 ; in 1901-2, £6,110; total costs, £2,276— 
£35,518 ; gross profit before for providing for interest and sinking 
fund, £1,526— 22,591; percentage of gross profit to capital (being 
outlay during the year averaged), 54 рег cent.—6/ per cent.; interest 
on loans, £850—£1,281 ; sinking fund, £266 —£960 ; percentage of 
einking fund to capital (outlay duriog the year being averaged), 1 per 
cent.—2^7 per cent.; financial result after payment of all charges, 
including interest and sinking fund—income, 4409—5549 ; capacit 
of dynamos (March 31), 400 kw.—720kw.; maximum load reached, 
271—410 ; load factor, 10:02 per cent.—11:8 per cent.; number 
of 8c.p. lamps connected (March 31), arcs, incandescents, 
and motors (equivalent in 8-c.p.), 16,476—32,766; number of 
units sold, 222,569—423,000; units sold per 8-c.p. lamp (connec- 
tions during year being averaged) 19°7—19°9; price charged 
private lighting 7d. and 54. —74. and 1id., public lighting £20 ү 
arc per annum—£20 arc per annum, power and heat 5d.—11d. ; 
average price oblana private supply 4:47d.—3:60d., public supply 
1:9d.—2"7d. Nothing was charged to consumers for meter rents. 


Analysis af Costs. 


: Per Per Differ- 
Generation, etc. 1900-1. init: 1901-2. unit: uad: 
Coal and other fuc] ... 992 3 9 1:07 1,257 18 5 ‘71 - 36 
Oil, etc., and stores. 1211311 ‘13 285 7 9. 16 +05 
Wages of workmen 855 9 1 38 449 109 28 — 10 


Repairs, etc., of build- 
ings and plant 251 0 7 28 461 610 ‘26 - 02 


eee — oe — ——— 


2,501 14 9 1°41 45 


258 13 1 1507 08 
778 1.0 44 – 10 


— e—M—nrná—À —— — — — 


Total costs £2,276 9 7 245 3,518 8 10 1:98 — 47 
Financial Result for 1900-1901. 


Gross profit on year's working . . . £1,526 5 10 
Less interest, £850. 4s. 6d.; sinking fund, £266. 6s. 1d. 1,116 10 7 


Works costs 
General costs. 
Reats, rates, and taxes 
Management expenses. 


511610 05 
490 5 5 ‘54 


Income-for es... xdi dE Бай £409 16° 3 
Financial Result for 1901-1902. 
Gross profit on year's working . ⁊ . £2,591 15 10 


Less interest, £1,281. 198. 6d. ; sinkiug fund, £960. 0s.8d. 2,242 0 2 


Income for .... Frid ENTRE Sese ver Ed £549 15 8 


PROVISIONAL PATENTS, 1902 


Dko. 10. 
27184. Improvements in devices for operating electrically 
- the points on electric tramways and railways. Joseph 
Patrick Tierney und John Malone, 44, Booterstown-avenue, 
Booterstown, co. Dublin. 

27232. Improvements in and relating te rotary electric 
contacts for high-tension olrouits. Francis Claude 
Blake, 60, (Jueen Victoria-street, London. 

27237. An improved electrical connection fitting for use in 
conduit boxes and the like. Gustav Byng and Henry 
Alfred Casperd, 71, Queen Victoria-street, London. 

27239. A new or improved combined electric incandesceht 
lamp holder and switch. Frederick John Riddall, 77, 
Chancery-lane, London. , ! 

27247. Improvements in or relating to deck standards used 
in electric traction. Edwin John Smallcombe, 99, 
Cannon-street, London. 

27253. Improvements in apparatus for selective electric 


signalling. Henry Harris Lake, 45, Southampton-build- 
ings, Chancery-lane, London. (John Stone Stone, United 
States. ) 


27265. Improvements in or relating to electric storage 
batteries. Walter Charles Head, 173, Fleet-street, London. 

27272. Improvements in the method of selective electric 
signalling. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (John Stone Stone, United States.) 

27274. Improvements in apparatus for indicating at a 
distance the position of a magnetic needle princi- 
pally for use with “tell-tale” compasses. Adolf 
Pieper, 18, Buckingham-street, Strand, London. 

Dec. 11. 

27284. A new method of retarding the back running of 
electric tramcars. Charles Henry Spencer, Sunbridge- 
chambers, Bradford. 

27295. Improvements in apparatus for amplifying electro- 
magnetic signal waves. Henry Harris Lake, 45, South- 
amptun-buildings, Chancery-lane, London. (John Stone 
Stone, United States.) 


27301. Improvements in the method of amplifying electro- 
magnetic signal waves. Henry Harris Lake, 45, South- 
ampton-buildings, Chancery-lane, London. (John Stone 
Stone, United States. ) 

27303. Improvements in apparatus for oleaning tho grooves 
of electrical tramway rails and for facilitating the 
passage of the electric current. Alfred Thomas 
Meldrum Mather, 41, Reform-street, Dundee. 

27322. Improvements in electric switches. Henri Pieper, 24, 
Temple-row, Birmingham. . 

27369. An improvement in synchronism indicators for use in 
connecting alternate-current or polyphase dynamo- 
electric machines in parallel Siemens Bros. and Oo., 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane. London. (Siemens und Halske, Aktien- 
Gesellschaft, Germany). (Complete specification. ) 

27373. A new or improved galvanio cell. George l’earson and 
Lothar Fiedler, 70, Chancery-lane, London. ; 

27374. А new or improved electrode for galvanic colls and а 
method or process for producing same. George Pearson 
and Lothar Fiedler, 70, Chancery-lane, London. 


Dec. 12. 


27397. Improvements conneoted. with trolley poles of electric 
cars or locomotives. John Samuel Rigby and Edmund 
Gormly, 15, Water-street, Liverpool. 

Improved switchboard for effecting telephonio inter- 
communication. Jolin Young, 21, Gloucester - walk, 
Campden-hill, Kensington, London. 

An improvement in oooling devices for continuous- 
current dynamo-electric machines. Siemens Bros. and 
Co , Limited, Birkheck Bank-chambers, Southampton-build- 
ings, Ohancery-lane, London. (Siemens und Halske, Aktien- 
Gesellschaft, Germany). (Complete specification.) 

Improvements in or relating to olectrio railway or 
tramway traction. Wilfrid Swanwick Boult and Cedric 
Rardal Boult, 111, Hatton-garden, London. 

Improved means for controlling or regulating the 
supply of electricity in installations subjected to 
considerable fluctuation in the demands thereon. 
James Yate Johnson, 47, Lincoln’s-inn-fields, London. 
(Elektrizitäts Actien-Gesellschaft vormals W. Lahmeyer und 
Co., Germany.) 

Dec. 13. 


Improvements in watertight cases for electric bells 
and telephones. Lancelot Walter de Grave, 9, Iron-gate, 
Derby. 

Improvements in or relating to arc lamps. Tito Livio 
Carbone, 322, High Holborn, Londen. 

27557. Improvements in and relating to electrical resistances. 

Robert Martin and Porzellanfabrik Kahla Filiale Hermsdorf- 

Klosterlausnitz, 27, Chancery-lane, London. (Complete 

specification.) | 


27443. 


27472. 


27476. 


27486. 


27497. 


27540. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Jan. 1, 1902. 


1902. 
239. Electrical transformers for polyphase currents. 
Berry and British Electiic Transformer Manufacturing 


Company, Limited. 
1104. Dynamo-electric machinery. Soar 
1688. Electrolytic separation deposit and refining of zinc. 
Paweck. 
21732. Telephone signalling systems.  Ekstroón. 
22532. Incandescent electric lamps. Rooney. 


22615. Insulated connectors for electric cables. De Grave. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. eae Last price, 
Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4-2 
Aron apt eed Meter c. Cum. Pref. Shares, 1-125,000 | E 12116 f 
— 118. 00 ͥ 1 · : «ve A 
British Insulated and Helsby Cables, Ord., 1-70,000 ...... 9... 748 
— 6 per cent. Cum. Pref., 1-40, C % .................. 5 . 54-6 
— —- 5 per cent. Mortgage Debentur es 100 103-106 
———— (1502 Issue) .................. _................ 100 100-103 
British Westinghouse Elec. and Manuf., 6 per cent. Pref... 5 6 
— 4 per cent. Mortgage Debenture Stock .......... 100 .. 102-104 
Brush Electrical Engineering, Ordinary, Nos. 1-105,751.... 2 .. 2-11 
— Non. Cum., 6 per cent. Pref. .................... 2 198 
44 per cent. Ist Debenture Stock ................ 190 100-1 
т cent. 2nd Debenture Stock ................ 100 93-98 
Callender’s Cable, Debentureeens 102 109-113 
Or gU ce ОТЕЛЛО eda E dva 14-15 
b per cent Pref. ................................ 5 54-6 
Crompton and Со. ................ CCC 24-5 
5 per cent. Debentures .......................... 102 121-1C6 рс 
Edison and Swan United, A Shares, 1-99,261 .......... Š ќ- 
* A" Shares, 01-017,139 ........ 9 l4- 
5 рег cent. Debentures .......................... 100 77- 
——— 4 per cent. Deb. Stock, Red. .................... 100 74-78 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-1} 
7 per cent. Cumulative Pref. .................... 3 an 
4 per cent, Perp. lst Mort. Deb., ................ 100 . -10g 
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Name. E a Last price. Name. soo тш Last price. 
227. dh Electric Rail un 
General rey company iA E Ne ), 5 ко cent. Cum. Pref... 10 .. 101 9 allways. £ £ 
cent, 1st Mort, Deb. Stock ................ ` 100 T 99.] Central London, Огйїпзгу................................ 100 .. 106-109 
W. T. Her: еен Works, ero, та v^ ATE S LEE P 164-174 i p cent. "o d "*esossacscsooocssnsocsvesestovo 100 oe eyes | 
4 Рег сер. Débenbume . 0 .. Й а Бе Deb Stock Prov: Seri Gata pui . dele | 
India Rub 9 "Gu ta Peha, and Telegraph. Works ...... 10 22 1955 City and South Topdan, бошой T .. 179-76 | 
4 per cent. Debeufüres .......,.................. 100 .. 100-1 4 per cent. Debenture 8 ox. II . 115-118 Í 
Parker, Thos., Limited, Saale o I ax 144-154 5 per cent. Pref. Stock Ж io Sig Kad 44A qs e XC Бә 5% RU ; 
Telegraph Constraction and e e 12 .. 37-40 » » J 7 125127 
Far e b n e ЗЫ СЕ: r e Th, УЕ Кетери AD a 100 .. / 
Liverpool Overhead, 5 per cent. Prei. — . 13-14 
ов nary, 1-50, „000 B ii, esum) А T t 
г cen 0 e De tures, Beh, 700 — .. 
Eleetrie Lighting and Supply.— e eld — 9596 
P & Gr "a District Ordin 101,200 .. б 2% 8 8 
cel i. Deb. Stik. Certs. Bee ара bout 100 .; neis Electric Tramways.— 
iet Poole, О inary RSVP oot PRIUS irse PUR 0 „ 104-134 — е але, РЕЧЕ У neces sai alan 44-4 
44 e ORM: Pref у, саз esee haa кө pene 10 .. 10-11 | anent 6 per cent. Debenture Stock, 1688... 100 . 127.132 
Debenture Stock. Red. .......................... 100 . 103-106 | Black pool, mt bh wood Tfamroád...................... 10... 124-154 
Bromley (Kent) Electric Light and Power Co., 45 per cent. Brisb Tramway Invest., Lim., Ono. 5 0 о | RE Я 9 2 4 
lst Debenture Stock, en MON e НКО ESAMI NA 100 » 101104 91 рег соне PN bret., N i Red. de ds 10 2 a е. 
а singtan, DAE тозы» оаа а 5 . per ce erts. a ee 
8 га ано оо se dins (Ordi ets T io a ss 10.40 British Son Om ано Е lige, Co., 0 a XJ * ord 
ү Supply Corp., Ordinary, Nos. B un 64-7 on. C per cen e 08 ad - 
расан р Шр у Ondinany, пов 180 000... ES Gu | 4) per colit, 1st Mt, Deba., Nos, 15,280, $ E Nd 5 101103 p.c. 
Cambridge iectric Supply Company, Ltd., £10 ONE 555 HE as 144 British Electric Traction, Ord., 1- “200, ,000.. 10 .. 129-134 
Ord. 8 103 6 per cent. Cm. Pf., 30,00 ctio T eU 10 .. 12-12 
Central ntral Electric Supply, Ld., 4 per cent. Gane ps Stock 100 .. 105-108 | 5 per cent. Perpetual bebeatare TEE. Ж ЖООМ 100 .. 124-12 
Charing Cross and Strand nn 5 . 94-99 Buenos Ayres and Belgrano Tram., 5 1-100,000........ B uu 1014 
Nos. 50,001-20, 000. sinesi onse nouis eee nu аа 5 A 8-9 — “А” per cent. Cm. Pf., 1-40;000 ¶(»•ꝛt:U . 5 54 
= Qd en Lo 5152 " В” 6 per cent. Cm. Pt. EU NE етн, 5. MH. 
4 Undertaking," 44 p.c. Cum. Pref., 1- 10,000, E .. 45 — per cent. Deb. Stock, Rel... 100 >. 10d 
4 рег са cent. er tin Stock, Red. (Prov. derts.) .. 103-106 Prov. Cert., all pal :: 100 .. 98-101 
Chelsea El CCC 100 Kal it Cape Electric Tramways, Nos. 1-400,000 ....,............. 1 2228 
| т 2 t. De ntn re ee re e 100 .. = 110-113 City of Birmingham Them Ways, 5 per ШК um. Pref... IU. „5. 43-54 
City of don. CC 10 .. 9-104 4 per cent. 1st Mortgage Deb., 1-3,000 (1917) .... 100 100-103 
6 per cent. Cum lative Pref. .......:............ ae 14 Colombo Electric Tramways and Lighting, 5 per cent. 15% 
5 per cent. Debenture Stock .................... .. 124-129 Mortgage Debenture Stock, Red. .................... 1 .. 100-102 
44 per cent. 2nd Deb. Stk. Prov. Certa (all pd.) 104-107 | Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 15.14 
County of mion and Brush . , Ordinary........ е 1245 | з рег ‘cant. G A ез даша бызаа ACA id 85 1142 
6 тет cont. Cum. Prof. ...............ь„........- ЎЎ А ылын» О ( AAE ка Takka n 
ay per cent. Debentures ag 88 aten 100 ad 1 Dublin Unitaa Urs ey 9890), о pe? 190, 000 а.е 2 * ja 
Electricit rporation nary, 2s - per cen e 08 hin 1-607000 .......... és 
. DOU PEE se His enti 4 ts 34 per cent. Mort. Debs., 1-3,000, Red 100 . 9 
44 per cent. First Mast, Dolo ˙ - kx adus .. 107-110 Imperial Tramwajs, О ERI ovv rdv eus Vea cade all .. - 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. 6m. Pt. ‚1- 2b 500 5 an 857 | 6 per cent. „Km. PP! puis Bais Eod eaa te all - 
5 per cent. Debenture Stock, Red. „у. есу» 100 .. -1 | 44 per cent. Deb. Stock 100 112-114 
Folkestone Electric Supply, Ltd., Ord. x гов. 1-10, Ө ыз. e uu 6-6 Isle of Thanet Electric oe and Lighting, 5 per cent. 
44 per cerit. First Deb, Stock, Red. асос 100 .. 1021 Саш. Préf., Nos. 30,001-60,000 ........................ A. 
Hove Electric Lighting, Limited, Or 13,000 сеа 5. Sa 14°84 ——— 4 per cent. Deen . etl, Sp VE 10 . 
Kensington & Eng Elec. Lt., L Ord., 1- 21 000. 5 „ 104 .| Kidderminster and District Lighting and Traction, Pref... 15 — 53-4 
4 per cent. Debeüture Stock Red. . AR OR 100 .. 101-104 | London United Trys. (1901),5 per cent, Cum, Pref. "Witbin „ 114-12 
nsington and Knightsbridge and Notting Hill ........ 100 .. 104.107 | р. 10 AE ў, 
Ко derminsterand Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 —— per cent. 1st Mt. Db. Stock, Re 5A 13/2454. EDU 105.10 
London Electric, Ordinary .............................. 5 . 1124 | Prov. Сгїз................. 100 105-107 
pér cont . D C... 5-54 New General Traction, Ordinary ........................ 5 2-5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 95-98 xd | 6 per cent. I PORES eck uote КУЫ tak Gok 10 83 
Metropolitan, Ordiua ze 10 .. 155.164 5 per cent. Mortgage eng c dn 1- at 713 (Regd.). 100 .. 
n ge cent. First Mort age Debenture Stock .... 100 .. 100-114 Oldham, Aston, and Hyde Tramway, Ordinary............ 10 .. 104,103 
per cent. Mortgage Debenture, Red. .......... 100 .. · 99-102 per cent. СО Prefi ааьан 10 .. lid 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... B un 9-94 . 5 Elec. N. Atei W. A.) 5 per po А о, PAR Stk. 100 .. 101-10 
F AA ²˙ ˙ 0 4 .. 64 teriés Electric Traction melon Бобана 10 i. 16 
Notting Hill Electric Lighting ceci 10 161405 „ КЮ rin 10 .. 101 
— —— 4 рег cent. First Mort. Debs., Nos. T SUM (Reg.) . m 101-104 per ce . Debenture Stock АРСАР NM q ete’ 100 .. 106-109 
Oxford войне, Mi Dever 1-96 тж» 407-10 D 106 зя 88405 South Tas ahire È Dy ^ ay and Power Company— ү i 
per cent. Debenture Stock ....,............... $4 -102 | Е UOTQIDAEY -cevesuo» ons sn d Rat овие att 
River Hate 9 Flectrio Light pg так, 75 а А 70-75 | 29550 6 ies pei Preference .................. = 85 N 
of Montrea er cen FFP % es с Laks ow онаа т ds 
Вота eon орн Д 7 . fe ES LA PER 100 .. 101-105 ——— — — £500, 000 44 per cent, Debenture Stock . ....90р.с... 90 p. c. 
M s Electfic up ку, Ord., 1-12,000 . 9. „< 1 
даат er = Debenture 3 enisi Ор BAL 100 .. 89580 Telephones.— 
South a Lea ke Tad gare wen PEETA 4 oo | National Telephone, Preferred .......... S Peer 100 .. 92-94 
St. Jamas and Pall Mall, Ordinary, ES ä 5 .. 144-154 Dee га edel HR ne a 100 .. 62.64 
7 per cont. Pref. ....... cae ee cese ee eee осебе 8. 10 6 per cent. Cum. First Pref. .................... 10 .. 124-15} 
—— 34 per cont. Ded. M 100 .. 101 —— per cent. Cum. Second Pref. .................. 10 * нү 
Urban ‘ban Electric Supply Co., Ordinary, 8-30,007 ............ os $E — 5 per cent. Non. Cum. Third Pref. .............. Bu SK 
—  — 5 per cent. Cumulative Preference, 50,001-80,000 3 .. 34-4 — 34 per cent. Deb. Stock, Red. .................... 100 . 55. 
Westminster, Ordinary .................................. 5. 111 ——— 4 per cent. Deb. Stock, Red. .......... — s — 101-10 
—— 5 per cent. on. Pref., 110,101-138,241 .......... Bux 6-64 | Oriental Telephone and Electric Company . _ _- _ —— és = 8-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
А £ Miles of 
т Тгаћс Returns for , Increase or single track | Accounts for past year. Cost 
Line. week decrease, open. per 
Current q | Total | Passengers , Car miles 1 EAR МИП {| mile 
VA | Ton атте 0 М 2 assenger ^as- | Car ile o ile, 
Ending 1902. | 1901. | Week. | “vear, | 1901. 1900. | Ending receipts carried. run. enger mile. | track. — 
N m E S 30 | 194 1 3 8 oss 11 180 & 
in Corporation Nov. 29 8359 528 | + T 0,050 Ji 74 May 31 | 37,931 9,099,715 794,641 098 | 1302 | 1,970 . 
Birmingham Tramways ........ Dec 13| 4,619 | 4200 |+ 48 415572 Ы — | А X Т әз eU. | ас 
Birkenhead Corporation à i — P ye E! mee 2594 ч Mar. 51 51,595 6,156,361 — 117 T 1,342 he - 
Blackburn Corporation ........ is «AU 618 587 + 61 + 5,973 a — — 26,064 eu 138,557 — |1186| 1085 | — 
Blackpool Corporation. ......... » 18 260 22 Wit | là. = Mar. 51 41,818 | 5,809,190 | 758,563 |173 |152 | 2,538 | - 
Blackpool-Fleetwood Tramways) — 20 145 140 E 0-5 1€0 164 - Dec. 31 51,591 1,902,692 569,827 3:906 |13:20| 1,900 1-25 
Bolton Corporation ............ „ 14 1,459 1,505 + 152 + 4,611 82 - К 77,274 15,828,933 1,705,580 117 1085 2,420 a 
Bradford Corporation .......... — pe ee | E 6l = Mar. 3l 70,215 же | 1,550,551 — 1100 1,150 | 757* 
Bristol Tramways Company .... „ 19 4,845 5,854 + 489 а 914 49 Dec. 3l i 56,714,906 5,462,059 | 1°37 925 4,080 | 6-51 
Carlisle Tramways Сошрапу.... ; — EFE a ADS ара " 21 ,675 2,010,875 5235,044A | 1:03 6:46 — | 465 
Central London Railway........ „ 15| 7,929 6,853 + 471 +12,225h 12 12 „ 91 335,086 41,188,389 | 1,245,730a | 1:88 164:29a| 27,923 |34-89a 
City and South London Railway „ 21 5,999 5,242 L- 157 22.285 124 E. * 3] 62, 601a 7,008,842a 1,234,730 2:15 i 5.010 [| 4 
C 'ork Е. У апа L. È ompany 4-6 A » ] j 491 94 O +/ -p-e 9,971 , 15 15:69 25,921 0,714,325 855,332 1°00 6771 1,590 m 
Darwen Corporation pj '@ pae baasai » | | 74 54 Mar. 31 10,470 2,114,983 217,891 1:19 11:53 1 398 12-56 
Darwen-Hoddlesden ............ 23 АР Е * | : a Rg ze / А К. 
Dover Corporation .. » 19 143 161 18 f ы 44 s T 51 11, 804 2,909,825 210,953 0:378 10°53) 2,630 955 
Dublin & Lucan Electric Ru ду pol] ЛӘ > MY D| F 95h Oz 63 Dec. 51 5,553 562,484 101,464 |368 | 13°20 825 | 8'08 
Dublin U. T., electric cars...... „ 12 5227 aan „ 142,857 | 46 46 „ 51246,255 | 45,813,734 | 6,670,000 129 8:89) 5,350 | 571 
Dublin 8. District, Electric ...., ,, 12 694 2%] 210 We 3 pede 25 : idu |» 
Dundee City Tramways ........ А 5 814 655 Б 147 ER. ea E May 15 26,058 6,595,412 446,350 098 |140 | 1180 | — 
Glasgow Corpor! Se ee TI 15 |] 1,916 10,18 ' 1,527 T 2,625 103 8 » 51 982,146е 155,245,378 11,955,099 030 | 1171 | 9,997 | 751 
Halifax Corporation ҮҮТ? зь, Dao Ta ane 155 Мат, 2 ud 15,175,924 1,965,701 100 |124 1,960 | 9-67 
Huddersfield Corporation ...... „ 0 SR ES | V © 85 | Sept. 30 29,0014 4,549,815 626,051 |15 |1114| 5600-11129 
Hull Corporation, E. 88. „ 20 1,122 1,020 + 72 T 2.900 1 d E. „ W 72.531) 17,264,013 1,647,026 100 | 1054! 3,810 | 4-72 
Live rpoo C orpor ation T T О „02 ^ ыы Li T 21 109,48 * 3 Dec. 51 LOL 21,065,999 2, cls, 696 111 9°49 | 5,004 | 5407 
Liverpool Overhead Railway. „ 21 1.811 1,5. t bie 190 19g 103 June 50 69,152 8,426,976 787 7010 Ja 197 j21:007a| 4,450 115'94a 
Newcastle-on-Tyne Corporation - - = - à : . | Ec 
ortsmouth Corporalion........ : Г э- em x ES E ES — — — — 
ао) ( ——.— lone ско. p "O21 Ow : > 101 Mar. 25 191, 49,176,651 | 3,791,995 095 |1241 | 4,140 7827 
Southampton Corporation ...... . A ay) + JO 11 N o DA 28 973 4,76 149 696,159 1°45 995 2,50 | i= 
Sundertand Corporation.. „ 18 902 499 13 li „ 91| 97,907 15,569,808 1,170,207 101 !1175| 5,8 531 
* Includes maintenance of permanent way and proportion of profits paid to the tramway com panties for term of uncx piret d lease. о Train mile, 
kh Half-year's figures. Include гай and tram. d Total receipts, e Electric traction only. f Including one section of horse traction. 
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